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About Continuous Memory (HP-38C only) 
If you purchased an Hp·38C instead of an HP·38E, your calculator contains C0n­
tinuous Memory-one of the most advanced memory systems available in a financial 
calculator. Even when the calculator is turned off, the financial registers and the 
storage registers save information sud"! as cash flows , amortization data, or inter­
mediate answers for later updating or calculations. Continuous Memory also allows 
you to save any programs you frequently find useful, whether short, like a c::heckbook 
balancer, or longer, like a bond calculation, for as long as you want. 

And, continuous memory helps save battery lifel Much of the time a calculator is 
switched on is spent holding information, waiting for the next computation. Continuous 
Memory eliminates much of this unneeded battery usage by allowing you to switch 
off the calculator when you have a prolonged pause or interruption between 
cmculations. 

Note: Unless otherwise indicated, "HP-38E" is used throughout this handbook to 
refer to both the HP-38E and the HP-38C. 
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Financial Registers 

c:J , O N, 
c:J, O N, 
c:J PV ON, 
c:::::::J PMT 
c:::::::J FV ON" 

---, .... 
FIN t ALL 

Ell. lIB 
"~" gBI±!83 

Automatic Memory Stack 

Registers 

c:J T 
c:::::::J Z 

c:=:::J Y 

c:J x 
LAST X 

c=J 

Storage Registers 

R, c:J R., c:J 
R, c:::::::J ' R. , c:::::::J 
R, r::::=::J ~x 
R, c=J ~x ' 

R. c=J ~y' 

R, c=J 
R. c=J 
R. c:J 

R., r::::=::J 
R., c:J 
R. c:::::::J 
R , c:::::::J 
R.c:J 
R,c:J 
R .. c:J 
R.c:J 

Program Memory 

00 § OJ 10 

02 " Converted 
.3 from 
04 storage .5 .. I: 1 

registers . 

07 

08 

The calculator automatically converts one storage register into seven lines 
of program memory, one register at a time as you need them, beginning 
with R.g and ending with R7 . 

Storage register arithmetic can be performed in storage registers Rl 
through As. Refer to Your HP Fin8nci81 C81culator for instructions on 
how to use storage register arithmetic. 
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Function and Key Index 

OFF" ON Digit Entry Reviewing 

!ENTER.! Enters a Numbers 
Power switch 
(page 13). copy 01 number I x.y I Exchanges 

in displayed contents of X· and 
X·register into Y -registers of stade· 

D.MY -.MDV 
Y -register. Used 

BEGIN END 
to separate 
numbers . • 

Payment switch. ~ Rolls down 
Selects timing of contents of stack for 
payments in com- I CHS I Changes viewing in displayed 
pound interest sign of number or X-register.· 
calculations (page exponent of 10 in 
29) or selects date displayed X-
lormat (page 24). register," 

I LAST x I Recalls 
CD Shift key. Selects number displayed 
alternate function in I EEX I Enter eXj)(r before the previous 
gold above the func- nent. After pressing. operation back into 
tion k~ys . Also used next numbers keyed the displayed X-
in display format- in are exponents of register (page 22). 
ling (page 18). 10 (page 23). 

m Shift key. 
Selects alternate m thru ill Digits. 
function in blue on Used for keying in 
the slanted face of numbers and display 

Manual Storage 

the function keys formatting .* I STO I Store. Followed 
(page 18). by number key, 

CLEAR I PREFIX I after decimal point and 

CD.m . lsTol.IRCLI. 
8 Decimal point. number key, or top 

or I GTO I, cancels 
Also used for row financial key , 
display formatting. * stores displayed 

that key (page 18). number in storage 
CD CLEAR I PR'''' I register specified. 
is also the ICLX] Clears con- Also used to perform 
mantissa function tents of displayed storage register 
(page 22). X-register to zero. * arithmetic.* 

• Refer to Your HP F;rwncial Calculator. 
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b 
L: I ACll Recall. Fel- Calendar §J Stores or 

lowed by number I Of.TE I Changes a computes present - key, decimal point value (initial cash !:; date in the Y-
and number key, or register by the flow) of a financial 
top-row financial key 

number of days in problem (page 39). 

L: recalls value from the X-register and 
storage register 

L specified into the 
displays day of I PMT I Stores or 

displayed X-register.· 
week (page 25). computes payment 

C CLEAR 1 ALL I Clears I .6.Of.YS I Computes amount (page 42). 

contents of stack the number of 

II!-':!! (X.V,Z,l), all storage days between two §] Stores or 

~ 
registers . statistical dates in the Y- computes future 
registers , and and X-registers value (final cash 
financa! registers . (page 24). flow) of a financial 
Leaves program problem (page 43). 

C 
memory untouched.· Compound 

Interest 

Arithmetic CLEAR C® Clears i AMORT I Amortizes x 
-.!I contents of financial number of periods 

GJG0GJ registers (page 29). using values 
Arithmetic stored in I PMT I , 

C operators (page 19).· o Stores or (D, §), and 
computes number of the display. Updates 

-.!I Percentages 
periods in financial values in IliJ 
problem (page 34). and 0 

l; 
00 Computes x% 

~ Multiplies 
(page 45). 

of y and retains the 
displayed X-register 

y value in the by 12 and stores the 
V-register resulting value in the 

,N' calculates 

L (page 19)'- n-register simple interest 

C I ~ % I Computes (page 28). (page 32). 

percent of change CD Stores or 
I NPV I Calculates the 

--.!I between number in computes interest 

L V-register and num- rate per compound- net present value of 
ber in displayed X- ing pariod (page 37). up to 20 uneven - register (page 20).· cash flows and 

L 112 .... I Divides initial investment 
CEJ Computes displayed X-register using values stored - percent that x is of by 12 and stores the with @;) . @l] . 

L number in V-register resulting value in the and (S) 

--.!I (page 21)'- i-register (page 28). (page 49). 

- • Refer 10 Your HP Financial Calculator. 
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-I INTGR I Leaves only 
~ 

@ Calculates the Mathematics 

~ internal rate of @ Computes 
the integer portion 

return (yield) for up of number in dis-
to 20 uneven cash 

square root of num-
played X-register 

flows and initial 
ber in displayed X-

by truncating ~ 
investment using 

register (page 58). fractional portion 
values stored with (EJ Raises number (page 64). 

~ @Q] . C£L] , and in V-register to 
@ (page 53). power of number in I FRAt; I Leaves only 

~ X-register the fractional por-
(page 59). tion of number in 

@Q] Initial cash (li] Computes 
displayed X-register ;::: 

flow. Stores con- reciprocal of number 
by truncating 

tents of displayed in displayed X-
integer portion 

~ X-register in Ro, register (page 58). 
(page 65). 

initializes 0 to 
zero, starts auto- ~ Computes ~ malic IAA, sets No factorial [n . (n-1 ) ... Statistics 
to 1. Used at the 3'2 ' 1] of number in 

CLEAR eEl Clears i!= beginning of a dis- displayed X-register 
counted cash flow (page 62). statistical storage 

problem. (page 49). registers A , through 

~ ~ Natural A, to zeros 
antilogarithm. (page 67). 
Aaises e (approx. i!= [£!J Cash flow j. 2.718281828) to ~ Accumulates 

Stores contents of power of number in 
numbers from X-

~ displayed X-register displayed X-register 
and V-registers 

in AI> increments (page 61). 
into statistical o by 1. sets @) Computes storage registers !!= Nj to 1. Used for all natural logarithm A, through A, 

cash flows except (base e, approx. (page 66). 
~ the initial cash 2.718281828) of 

flow in a discounted number in displayed (El Subtracts x and 
cash flow problem X-register y values from statis- -(page 49). (page 61). tical storage regis-

~ 

Number 
ters A, through A, 

~ for correcting ~ 
@ Stores the Alteration accumulations -number (from 1 to I AND I Aounds (page 67). !!o-
99) of times each mantissa of 10-digit 
cash flow occurs in number in X- m Computes mean ~ Nj • Assumes 1 register to matd1 (average) of x and y 
unless otherwise the display setting. values accumulated ..::: specified (page 49). (page 63). by (B (page 67). 
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c c 
~ 
L 
C 
C 
C 
~ 

L 
C -L 
C -

~ Computes 
weighted average of 
y (item) and x 
(weight) values 
accumulated by 
@ (page 70). 

II> Computes 
sample standard 
deviations of x and y 
values accumulated 
by @ (page 69). 

CEJ linear estimate 
(X-register). corre­
lation coefficient 
(Y·register). Fits a 
line to a set of x,V 
data points entered 
using (E) , then extra­
polates this line to 
estimate a y value 
(y) for a given x 
value. Also oom­
pules strength of 
linear relationship 
(r) among that set of 
x,y data points 
(page 72). 

9 

[liI linear estimate 
(X-register), corre­
lation coefficient 
(Y-register). Fits a 
line to a set of data 
points entered using 
(E) , then extrapo­
lates this line to 
estimate an x value 
(x) for a given y 
value. Also com­
putes strength 01 
linear relationship 
(r) among that set of 
x,y data points 
(pege 72). 



Programming Key Index 

[@ Program/Run. Toggles into and out 01 program mode. Automatically 
sets program to line 00 when returning to run mode (page 81). 

I MEM I Memory map. Describes the current allocation of memory; the 
number of lines allotted to program memory and the number of available 
data registers (page 87). 

Program Mode Automatic Run Mode 

In program mode, In automatic run mode, function keys may be 
function keys are executed as part of a recorded program or 
recorded in program individually by pressing from the keyboard. 
memory. Display 
shows program 
memory line num-
ber and the keycode 
(keyboard row and 
location in row) of 
the function key. 

Active keys: Pressed from Executed as a 

In program mode 
only the following 

keyboard: recorded program 
instruction: 

keys are active; they 
cannot be recorded 
in program memory. 

C£:!J Clear ~ Resets calcu· 
program. Clears lator (in run mode) 
program memory to 50 operations begin 
all [GTO I 00 instruc- at line 00 of program 
tions and resets memory. Does not 
calculator so opera- erase program 
tions begin at line 00 memory (page 84). 
of program memory. 
Resets I MEM I to 
P-08 ,-20 
(page 82). 

[E[J Run/Stop. @ Run/Stop. 
Begins execution of Stops program 
a stored program. execution (page 94). 
Stops execution if 
program is running 
(page 84). 

10 

-~ -.. 
-.!:!-

-~ 
-Li. 

--"" -Li. 

--"" -I./. 

-... 
-~ 

-... 
-.... 
-... 



b 
L: Program Mode Automatic Run Mode - Active keys: L: ........ 

Pressed from Executed 8S a 
keyboard: recorded pre> 

gram Instruction : 

L.: I GTO I Go to. Fol-
lowed by a decimal - point and a two-e digit number, posi-

~ lions calculator 10 

I GTO I Go to. Foi- I (ao I Go to. Fol-
lowed by a two- lowed by a two-
digit number. posi- digit number, causes 
lions calculator to calculator to branch 
that step number of to the spedfied line 

L.: that step number of 

....... program memory . 

L: 
No instructions are 
executed (page 93). 

program memory. number next, and 
No instructions are resumes program 
executed (page 93). execution from 

there (page 106). 

~ I SST I Single step. I ssT! Single slep. [PSE I Pause. Stops - Displays line num- Displays line num- program execution 
~ ber and contents of ber and keycode of for about 1 second 

next program mem- current program and displays con-...... ory line (page 93). -..; memory line when tents of X-register 
pressed; executes then resumes ....... instruction, dis- program execution 

~ plays result, and (page 97). 
moves to next line ...... 

-..! 
when released 
(page 118) . ...... 

~ 

...... (!ill Back step. 

-..! Displays line num-
ber and contents of 

[esT! Back step. [x'!yllx=o! 
Displays line num- Conditional . §) 
ber and keycode of tests value in - previous program 

-..! memory line. When 
previous program X-register against 
memory line when that in Y -register. 

...... back stepped from 

-..! line 00, goes to end 
of program memory 

pressed; displays Ix=o! tests value in 
original contents of X-register against 
X-register when zero. If true, calcu-

....... as defined by released. No inSlruc- lator executes nexl 
-..! m I.E. I (page 93). lions are executed. program memory 

(page 119). line. If false, calcu----.-". 

...... ....... 

lator skips next line 
Any key. Pressing before resuming 
any key on the execution 
keyboard stops (page 109) • 
execution of a ...... program . 

-,,; 
11 



A Financial Calculator 
With Programming Capability! 

Your HP-38E is a versatile, handheld financial calcu lator that uses the 
powerful Hewlell-Packard logic system to compute answers to complex 
financial, stati stical, and mathematical problems in either of two modes: 

• Manual Problem Solving. You work step-by-step through the 
toughest of problems, choosing from among the dozens of availa­
ble opera tions to calculate the correct answer quickly and easily. 

• Programmed Problem Solving. The HP-38E memorizes a 
sequence of up to 99 different operations as you press them , and 
then repeats that sequence at the touch of one key as often as you 
wish to solve a particular type of problem . 

A program is nothing more than a sequence of manual keystrokes that is 
remembered by the calculator. You can then execlUe the program as 
often as you like. No prior computer programming experience is 
necessary for HP-38E calculator programming . 

To see the close re lationship between the manual so lution 10 a problem 
and a programmed solution , let's solve a problem manually , and then use 
a program 10 solve Ihe same problem and others like it. 

Manual Problem Solving 
Example: The furniture store in your 
area is ha ving a huge clearance sale: 
25% off all marked prices (before taxes) . 
If the sales tax is 6% , how much does the 
sofa and two matching armchairs cost, 
now marked $ 1 ,780 for th e set? 

12 
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A Financial Calculator With Programming Capabilityl 13 

First , slide the ca lculator power switch OFF .n!IION to ON . To use 
the HP-38E 10 manually compute the di scounted cost of the sofa and 
armchairs , press the following keys in the order shown: 

Keystrokes Display 

17801 .,.,....1 1,780.00 Enter marked price . 
25 [ill 445.00 Amount of discount 

(25% of $ 1,780). 

G 1,335.00 Price less di scount. 
6 [ill 80.10 Sales lax. 

G 1,415.10 Total cost. 

Programmed Problem Solving 
If you want to compute the di scounted cost plus lax for each piece or 
set of furniture you are interested in. you could repeal the above pro­
cedure, entering a different marked price each time. However. you 
might wish to write a program that would calculate the di scounted price 
plus tax, instead o f press ing all the keys for each it em. 

To ca lculate the di scounted price plus sales tax using a program, you 
should fi rst write the program. then you must record the program into the 
calculator, and finally you rim the program to calculate the answer. 

Wriling the Program : YOII have already written it! A program is 
nothing more than the se ri es o f keystrokes you wou ld execute to so lve 
the same problem manually. 

Recording the Program: To record the keystrokes of the program into 
the ca lculator: 

I . Press W ~ (program/run ) to put the calcu lator in program 
mode . 

2. Press (!)~ (clear program) to clear the calcu lator of previous 
programs. 



14 A Financial Calculator With Programming Capability! 

3. Press the following keys in order. (When you are recording a 
program, the di splay g ives you information that you will find 
useful late r, bUI yo u can ignore the display for now.) 

IENlVI t l 
2 
5 
[ill 
G 
6 
[ill 
[I) 

These keys are the same keys yo u 
pressed to solve the problem manually. 

Running the Program : Press [[J CEE again to ge t back intortltl mode. 
Now all you have to do to calculate the di scounted cost of any piece of 
furniture is key in the marked price and press the ~ (run/slop) key. 
When you press ~. the sequence of keystrokes you recorded is auto· 
mati ca lly execu ted by the calcu lato r. g iving you the same answer yo u 
would have obtained manuall y. 

For example, to calculate the di scoun ted COSI plus sales tax of the sora 
a{1d armchair se t: 

Keystrokes 

1780 
~ 

Display 

1,780. 
1,415.10 Discounted cost plus 6% 

sa les tax. 

For the di nette se t , marked at $950, and the TV/s tereo home 
en tel1ainment center. marked at $1,925: 

Keystrokes 

950 @ 

1925 1 "is I 

Display 

755.25 

1,530.38 

Discounted cost plus 6% 
sales tax. 
Discounted cost plus 6% 
sales tax. 

-~ 

-.... 



A Financial Calculator With Programming Capability! 15116 

Programming the HP-38E is IIial easy! The calculator remembers a 
series of keystrokes and then execUies them when you press the ~ 
key . 

If you are new to HP calculators and ha ve not yc t rcad Your HP 
Financial Calculator: All Imrodllclion 10 Financial Concepls and 
Problem Solving, please do so now . We want you [ 0 fee l comfortable 
with your HP-38E and we want to show you how easy it is to use. 

Part I of your HP-38£ Ow"er's Halldbook amI Programming Guide 
re views the function keys on your keyboard used in manua l or pro­
grammed problem solving whi le part II is a complete guide to HP-38E 
calculator programming. 



r 

PART I 
Problem Solving 



Section 1 

Using Your Calculator 

The fo llowing section will briefly review arithmetic and percentage 
calculations, as we ll as introduce some special features on your HP-38E . 
If you arc already fami li ar with these functions. turn immediately to 
page 22. 

The Keyboard 
Most keys on the HP-38E perform two or three functions. One function 
is indicated by the symbol on the key face. the second function is 
indicated by the gold symbol above the key. and the third runction is 
indicated in blue on the slanted face of the key. 

• 
• 

• 

To se lect the runction on the face of the key. press the key. 

To se lect the function printed in gold above the key , press the gold 
prefix key [lJ then press the function ke y. 

To select the function printed in blue on the slanted face of the key. 
press the blue prefix key (]] then press the function key. 

ALL ... ~r-____ To execute the clear alf function , 
press [lJCLEAR ,All.. . 

... --- To execute the clear x function , 
press leLx!. 

~.of---- To execute the clear program 
function , press (]] lli:£]. 

In thi s handbook, the selected key function will appear in the appropriate 
color outlined by a box, like thi s: CU:ARIAlll . IClx l. ~ . 

Clearing Prefixes 
If you make a mistake whi le keying in a prefix key for a function, 
press [lJCl.F·\R ~rn • . When you press [lJCII- \K PREFt~ after 
OJ . :!f . I STO t, I RCL I, or I GTO I. that prefix key will be cance lled and all 
10 digits in the display will be shown for approximately one second . 

18 
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USing Your Calculator 19 

Arithmetic Operators G G 0 G 
To perform an arithmetic operation: 

1. Key in the fi rst number. 

2 . Press I ENTER t I to separate the first number from the second . 

3. Key in the second number. 

4. Press the prope r key G . G. 0 , or G 10 perform the desired 
arithmetic operation. 

Solve Keystrokes Display 

JO -;- 5 to 1""",. 1 5 8 2.00 
10 + 1 + 2 + 3 10 IENTER t l I 0 

28 38 16.00 

Refer to Your HP Financial Calculator for funher information concern­
ing simple arithmetic, chain arithmetic, and the order of execution . 

Percentage [ill 
To find the percentage of a number , key in that base number and press 
lENTt:At l. Then key in the numerical value of [he percent and press 00. 

Calculate 

13% of 2.500 

Keystrokes 

2500 I 'M"''' I 
13 00 

Display 

2,500.00 
325.00 

Notice that the keys troke sequence is sim ilar (0 the keystrokes you 
learned for arithmetic operations. The function happens immediately 
when you press the [ill key . 

Net Amount 000 or 008 
It is easy to calculate the net amount because the calcu lator automatica ll y 
holds the base numbe r while you calculate percentages. To find the net 
amount , calculate the percentage amount and then press III or G de· 
pending o n whether you wish to add or subtract that amount from the 
base number. 
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f :;;"'_ Example: If the sales tax on a $6,200 car is 5%, what is the amount 0 ~ 

the tax and total cost of the car? 

Keystrokes 

6200 IENTER,I 
5® 

Display 

6,200.00 
310.00 

6,510.00 

Enter base amount. 
Percentage amount (sa les 
tax). 
Net amount (base plus 
percentage amount). 

Percent Difference Between Two Numbers I AYe I 

To find the pe rcent difference between two numbers, i.e .. the ratio of 
increase or decrease : 

I . Key in the first number (o ld value). 

2. Press IENTeRt l to separate the first number from the second. 

3. Key in the second number (new value). 

4. Press CDI A% I 

Example: Your rent jumps from $285 a month to $335 a month. What 
percent is the increase? 

Keystrokes 

285 IENTER,I 
335 OJI "" I 

Display 

17.54 % increase. 

Example: You forgol to place a stop order and your stock fe ll from 
$57.5010 $13.25 a share . What percent is the decrease? 

Keyslrokes 

57.50 1""",,1 
13.25 OJI,,'.1 

Display 

-76.96 % decrease. 

Retail calculations for markup and margin are simple pe rcentage 
problems using the 16% I function. For example, to calculate the markup ~ 
of an item based on the wholesale o r original purchase cost, en ter the 
purchase cost, then key in the se lling price and press !J]16'Y.1 . To !!= 
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calculate the margin based on the se ll ing price of an item, enter that 
price, then key in the purchase cost and press [IJl.6%I . Actually, all 
percent differences follow the same rule: To find percent increase or 
percent decrease, enter the old amount (base), then key in the new 
amount and press (]]16% I. The first number (base) is retained in the 
automatic memory stack. 

Percent of Total em 
To find what percentage one number is of a sum of numbers, first 
calculate the sum and then key in the particu lar number you wish to 
convert to a percentage and press OJI Of" T ) 

I. Key in the first number. 

2. Press IENTERt l . 

3. Key in subsequent numbers (if any), each followed by G. 
4. Key in the particular number you wish to convert to a percentage 

of that total. 

5. Press OJI"1oT I . 

Exam ple: What percent is $5.50 of the sum of $ 10.25 + $5.50 + 
$3.25 + $21.00? And what percent is $21.00 of the same total? 

Keyst rokes 

10.25 lEN"''' I 
5.5003.250 
210 

5.50 Cili% 'l 

Display 

10.25 

40.00 

13.75 

Enter the first number. 

Key in and add the rest oflhe 
numbers. 
% of total. 

The total is retained in the automatic memory stack- simply clear the 
display, key in a new number and find 11. T I. 

Keystrokes 

ICLXI 
21 [[11% <1 

Display 

0.00 
52.50 % of IOtal. 
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LAST X 
In addilion 10 the uutomalic memory stack , the HP-38E contai ns a 
separalc aUlomalic regi ster ca ll ed the LAST X reg ister. This reg ister 
preserves the va lue thai was in the display before the performance of a 
function. To place the contents of the LAST X registe r into the di splay 
again, press (!] {LAST X I 

The {LAST x I key makes it easy to recover from keyslroke mistakes, such 
as pressing the wrong function key or keying in the wrong number. This 
ease of recovery becomes especiall y important when you are dealing 
with large numbers, where reenteri ng may be cumbersome . 

Example: Divide $55,499,04 1 by $7,472 after you have mistakenly 
divided by $1,472. 

Keystrokes 

55499041 I '''''''' I 
14728 
!]] ILAST x I 

o 
7472 8 

Display 

55,499,041.00 
37,703.15 
1,472.00 
55,499,041.00 

7,427.60 

Oops! You made a mis take . 
Retrieves that last entry. 
You're back at the 
beginning . 
The correct answer. 

The Hidden Function (Mantissa) 
When in any display format. you wish to view the content s of the 
true mant issa (all 10 digit s) press OJ CLEAR (PREFIX I and hold down 
the IPREFIX] key. All 10 digit s of the manti ssa held internally will be 
displayed. Release the key and the display will revert back to it s original 
contents. For more informat io n on d isplay fo rmatt ing, refer to The 
Display and Memory in Your HP Fillal/cial Calclilator. 

With the data intact from the last example and 7.427 .60 still in the 
di splay, use the hidden manti ssa fu nction to see the rest of the number 
(hidden digi ts) held internally . 

Keystrokes 

OJ CLEAR I PREFIX I 

Display 

7427601847 Mantissa . 

Even though the display returns to 7.427.60, the ca lculator computes 
using all 10 digit s of the number 7.427.60 1847 . ~ 
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Keying In Exponents of 10 
If you are dealing with mi llio ns, billions or trillions of doll a rs, you can 
save keystrokes (all those zeros!) by using the lEEX! (enter exponent of 
10) key. For example, to key in 15 .6 trillion ( 15 .6 x 1012

) and multiply 
it by 25: 

Keystrokes Display 

ICLX I 0.00 

15 .6 15.6 

00 (ill) 15.6 00 
12 15.6 12 This means 15.6 x 1012

. 

I~. I 1.560000 13 Displayed in scientific 
notation. 

250 3.900000 14 The answer. 

This is the same as 390 trillion. (Move the deci mal point 14 places to 
the ri ghl. ) 

Example: The estimated world aggregate of gross nat ional product 
in 1971 was $3,500,000.000,000. If the 197 1 GNP of the United States 
was $ 1, 151 ,800,000 ,000, what was the GNP fo r the rest of the world'! 

Keystrokes Display 

3.5 001"'1 3.5 00 
12 3.5 12 
I ENTER. I 3 .500000 12 (3.5 x 10"). 
1. 1518 001,,,1 1.1518 00 
12 1.1518 12 ( 1.151 8 x 10") . 

G 2.348200 12 

The GNP for the rest of the world was $2,348,200,000.000. 

(Refe r 10 Your HP Financial Calculator , The Display and Memory, 
for more in fo rmati o n o n sc ientifi c notation di splay .) 
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Calendar 
In many financ ial calculations there is a frequent need to find the 
number of days between two calendar dates, or the calendar date of a 
certa in number of days in the future (or past). These ca lculations can be 
accompli shed on the HP-38E utilizing the OJ I o.t.TE I and (D1.6OAVS I 
keys. The day count will be calculated on both a 30-day month , 360-day 
year (Y-register) and an actual day year including leap days (displayed 
X-register). The HP-38E can ca lculate actual days for nearly 2,500 years 
from October 15 . 1582. through November 25,4046.* 

Date Format 

In o rder to use the calendar funct ions, dates must be entered in the 
formal designated by the payme nt switch setting. 

When the date formal~~~~ ~~;is set to D.MY (day, month , 
year): 

I . Key in the number of the day, and press the decimal point . 

2. Key in the month as a two digit number followed by the full year. 

Example: January 3, 2001, is e ntered as 3.012001. 

When the date format !~~.:mm ~~; is se t to M.DY (month. day, 
year): 

I . Key in the number o f the month , and press the decimal point. 

2. Key in the date as a two-digit number followed by the full year. 

Example: Jul y 25. 1978, is entered as 7.251978. 

Days Between Dates I ""'''' I 
To calculate the num ber of days be twee n two dates, use the following 
procedure : 

1. Specify the date fonnat. 

2. Key in Ihe earlier dale and press IENmli l. 

3. Key in the later date and press CO I.6.DAYS I. 

-Note that earty day.of.week disptays may be different than those normally repon ed in 
history. 1be reason for this is that prior to September 14. 1752 (the day England and its 
colonies switched from the Julian Catendar to the current Gregorian Calendar), the Julian 
Calendar was standard. The Julian Calendar was falling behind by 3 days every 400 years. 
This problem is corrected in the Gregorian Calendar by eliminating 3 leap yean every 
400 years. In the Gregorian system , century years (1700, 1800, 1900, etc .) are not leap 
years unless they are divisable by 400 (2000.2400. 2800. etc .) The Gregorian Calendar 
was adopted by other count ries at various other dates. 
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The following values are returned in the stack. 

Y Days calculated on a 30-day month , 360-day year. 

X Actual number of days between dates. 

The conlents of the X-registe r are always visib le in the display . To view 
the contents of the Y -regi ster . use I x~)l IIO exchange the contents of the 
x- and V-registe rs. (The automatic memory stack and methods for 
manipulation of the register contents are covered in detail in Your HP 
Financial Calculator. appendix A.) 

Example: How many actua l days are there between September 1, 1977. 
and January 3, 200 I? How many days are there between the two dates 
based o n a 30-day month , 360-day year? 

Set the date format ~E~~N.m ~~; to M.DY : 

Keystrokes 

9.0 11977 I ENTER. I 
1.03200 t III I ",,,'''s l 
I x.y I 

Display 

9.01 

8,525.00 
8,402.00 

Future or Past Dates I DATE I 

Actual number of da ys. 
Number of days based 
on 30-day month . 

Determining a future (or past) date that is a fixed number of days before 
or after a given date can be acco mplished using ITJ I DATE 1 and the 
following keystrokes : 

I . Specify the date format. 

2. Key in the date and press I ENTERt 1 . 

3. Key in the number of days, and press ITJI DATE I. Use a negati ve 
number to find a day in the past. 

Exam ple: If you purchased a 120-day o ption on a piece of land on 
May 16. 1978. what would the expiration date be? Let' s enter the day 
first. Sel the date format O.MY ~M.OYto D.MY . 

BEGIN~ ENO 
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Keystrokes 

16.05 19781""",· 1 
120 1Il1 "'IT I 

Display 

16.05 
13,09,1978 3 Wednesday . 

September 13, 1978. 

The number on the fa r right of the display des ignates th e day of the week. 

1 is Monday. 
2 is Tuesday. 
3 is Wednesday. 
4 is Thursday. 
5 is Friday . 
6 is Saturday. 
7 is Sunday. 

When CDI OA.TE I is executed as an instruction in a running program. the ~ 
calculator automatically pauses for about I second to display the result , 
then resumes program execution. ~ 



Section 2 

The Financial Functions 

Your calculator has the most frequently used business calculations 
preprogrnmmed into the lOp row of keys . Note that some complex ~ 
financia l functions cause the di splay to blink on and off fo r seve ral 
seconds. indicating that the calcu lation is being performed. ;:: 

o 
CD 
§) 
[!>MTI 

§J 

~ 
[12iJ 
I AMORT I 

~ 
(NPY] 

~­
@2J 
@J 

~ 

Number of periods. I 
Interest rate per period. I 
Present value. 1 

Payment. I 
Future value. I 
Multiply by 12, store in n. 
Di vide by 12 , slore in i. 
Amortization. 2 

Simple interest. 2 

Net present value. 2 

Internal rate of relum. 2 

Initial cash flow .3 

Subsequent cash flows .3 

Numberof consecutive equal cash flows. 3 

The Financial Registers 
Special memories , ca lled the financial storage regi sters. are reserved for 
financial interest calculations. To enter data into a financial register, 
s imply key in the number and press the financial key. The financial 
keys either store or solve (see above). 

I Solve and store function (has corresponding financial register) . 

Z Soh'e-only function (no corresponding financial register) . 

3 Store.only func tion. Discounted cash fl ow analysis utilizes up to 20 of the storage registers. ~ 
Ro through Rg and R.o through R g. Nt has 21 separate memories for SlOring the number of 
times (0 through 99) a cash flow occurs . The Nt memories automatically assume I, unless ..-
otherwise specified . ... 

28 
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Displaying Financial Values 

Any of (he values associated with the financial regi sters can be recalled 
by pressing IACl l followed by the appropriate key (e.g., IRCll(!y) . 

Clearing the Financial Registers 

Each lime you begin a new problem press [DCLEAR ~ to e rase 
previous financia l va lues. When you press [OCLEAR~ , the pre­
vious financial register values are replaced with zeros. The di splay 
remains unchanged. If you want 10 change some, bUI not all. of (he 
va lues in a financial problem. it is not necessary to press COCLEAR 
IT!EJ and reenter all of the va lues again. Simply key in the new data 
and press the appropriate financial keys 10 change particular financial 
va lues. 

Reentering Values 

Once a value is stored in a panicu lar register, it remains in the regi ster 
for possible future use until it is either overwritten (replaced by another 
number) or the calculator is switched off. 

There are four ways to overwri te (and consequently change) va lues 
stored in the financial registers. 

I. Press ing (DCLEAK@g or ITJCLE\RU!D . 

2 . Keying in a different number and pressing the original key. This 
store s the new value in the place of the origina l va lue . 

3. Using the M.,ORT] funct ion . This func tion changes both the 0 and 
~ values. 

4 . Using the di scounted cash now analysis functions ~ and ~ 
also change the value in 0. 

The Payment Switch 

Th . h OMY -.mM.OY . d d c payment swlIC BEGIN-.wJ END se rves two In epen ent purposes. 
When doing compound interest ca lculatio ns it is used to differentiate 
between payme nt s made at the beginning of each period (BEGIN) 
or at the end of each period (END). For a more thorough explanation, 
refer to Your HP Financial Calclliafor. 

As you already know, this switch al so des ignates the date format used 
with the ca le ndar functions. (Refer to page 24 .) 
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Financial Interest Calculations 
The applications and examples here are represcnlative of a wide range of 
possible calculations. If your speci fic problem is not included in the 
pages that follow, do,,', assume that your calculator won ' , solve it. 
Many problems in finance involve terminology that differs from industry 
to industry. The basic concepts are the same, but we all speak our own 
language, the vernacular of our profession. 

The fin ancial symbols n, i, PMT, PV , and FV , along with the concepts 
of simple and compound interest , amortization, and di scounted cash 
flow analysis are explained in Your HP Financial Calculator: All 
Introduction 10 Financial Concepts and Problem Solving. We strongly 
encourage you to read the finan cial section of the book as it includes a 
di scuss ion on how to solve virtuall y any compound interest problem 
with your ca lculator by using a cash flow diagmm . A cash flow dia ­
gram enables yo u to describe a compound interest problem in terms 
thai the ca lculator can understand . Once you draw and label your 
diag ram, you simply key in the known data and solve fo r an unknown 
value. 

If the solution to your problem isn't evident at fi rst , construct a cash 
now diagram- a picture of money rece ived and money paid out. 

Money received 

Money paid out 

Once yo u've done thi s, labe l yo ur diagram with all of the known data 
that pertains to the problem: interest ra le, duration of the transaction, 
number of compounding periods, payment amounts, amou nt of the loan 
or investment , etc. Instead of " What is my problem?" ask yourself, 
" What are the cash flows?" 



c c c 
b: 
L 
C 
~ 

L 

t 
L r 

The Financial Functions 31 

Solving for any of the top row va lues (n, i, PY , PMT, or FV) is easy 
with your calculator. There are four simple rules 10 remember-ru les 
that are the same for all compound interes t ca lculatio ns: 

t. Given three orfourofthe financial va lues (n, i, PV. PMT, or FV). 
you can solve for the fourth and/or fiflh va lues, as long as nand/or 
i are known .'" BOlh nand i are involved in all financial 
calculat ions. You can enter the values in any order. 

2. Use the cash now sign convention throughout all compound 
interest calculat ions (includ ing amortizat ion): Cash received (ar­
row pointing up) is represented by a positive value (+). Cash paid 
our (arrow paiming down) is represented by a negative I'olue (-). 

3. Whenever payments (PMT) are involved, it is always necessary to 
specify whether the payments are made at the beginning of the 
payment period o r whether the payme nts are made at the end of the 
payment period by se lling .he payment swi tch D.MY ~ M.DY 

• BEGIN -.tWW' END 
to the proper position. 

4. Remember that IE] and ITJ must correspond to the same time 
frame . If n is months. then i must be the monthl y interest rate; if n 
is the number of quarterly compounding periods , i must be the 
quarterly interest rate . 

Remember, the n value represent s the IOtal number of compounding or 
payme nt periods. The alternate function, 00 ~. converts yearl y 
periods to monthly periods (12x) then automatically stores that number 
in 0. To enter 30 years, press 30 0. If you wish to input that in 
monthly periods, press 30 m~. The calculator converts 30 (years) 
to 360 (months) and stores it automatically in 0. There is no need to 
press 0 again. 

The i va lue is the interest rate per period . If interes t is expressed as an 
annual rate compounding monthl y , pressing (jJ 112"'-1 calculates the 
interest rate per month and automatically stores it in ITJ. To enter 9% 
annua l interest press 9 ITJ. To input the monthly rate, press 9 (!J 112~ I. 
There is no need to press ITJ again, the monthl y rate is automatically 
stored. 

• The calculator uses all four variables to solve for the fifth. Zero is assigned to those 
values that have not been computed or entered since the calculator was last cleared. 



32 The Financial Functions 

The I PMT I key stands for periodic paymenl* or deposit amount. It 
assumes equal periodic payments and must correspond to the same time 
frame as 0 or OJ. 
The ~ key stands for present va lue:· the amount of money at the 
start of a transaction or the discounted amount of a future cash flow. 

The !!II key represents the fu ture value· of money or the amount you 
will obtain/pay al the end of the term . Or you can use IE] to so lve for a 
balloon payment al the end of a transaction. 

The following examples show some of the so lutions for each of the 
financial values. If YOUf prob lem does not match the example. draw a 
cash flow diagram , key in what you do know. using the conven tions 
outlined above. and solve for the unknown va lue. You'll find that you 
can consider numerous investment alternatives with just a few easy 
keystrokes. 

Simple Interest @II 

Accrued Interest -360-Day Basis 

This ca lculation finds the amount of accrued simple interest on a 
360-day basis when the number of days, interest rate, and principal 
(present value) are known. This calculation returns the principal to the 
V-register, after changing its s ign. so that it can be added 10 the interest 
calcu lated. (Refer to Your HP Fillallcial Calculator for a descript ion of 
the automatic memory Slack.) 

------n days 

principal 

• Remember the cash now sign convention! 

principal 
+ 

interest 
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I. Input the following in any orde r: 

• Key in the number of days, press 0 . 
• Key in annual inte rest rate, press CD. 
• Key in principal. press ~.* 

2. Press IIJ~ 10 obtai n the amount of acc rued interest on a 
360-day basis. 

3. Press m to obtain the net amoun t (principal + interest) on a 
360-day basis. 

Example: Your good friend needs a loan 10 start hi s latest en terprise. He 
has requested that you lend him $450 for 60 days. You lend him the 
money at ?C1o simple interest, based on a 36O-day year. What is the 
amount of accrued interest he wi ll owe you in 60 days? What is the net 
amount? 

-$450 PV 

Keystrokes 

600 
7CD 
4501cHSI~ 
OJ~ 
I}] 

Display 

60.00 
7.00 

-450.00 
5.25 
455.25 

• Use the cash flow sign con\"ention! 

7; 

INT? 

60 days n 

Accrued in te rest. 
Net amount paid back 
(received). 
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Accrued Interest-365-Day Basis 

This calcu lation finds the amount of accrued si mple interest on a 
365·day basis when the number of days, interest rate, and principal 
(present value) are known . The accrued interest on an actual day basis is 
relUrned to the Z-rcg ister. 

I . In put the following in any order: 

• Ke y in number of da ys. press 0 . 
• Key in annual interest rale. press m. 
• Key in principal. press ~.* 

2 . Press OJ~ (]] ~I X~J I to obtain the acc rued interest on a 
365-day basis . 

3. Press 0 to obtain the net amo unt (principal + interest) on a 
365-day basis . 

Example: What is the accrued interest and net amount on $450 fo r 60 
days ,It 7CJc . figured on a 365-day year? (If you left these va lues in the 
calculator from the example above. fo llow the keystroke instructions 
from step 2.) 

Keystrokes 

600 
7GJ 
4S0 1 cHSI~ 
mIN" [[) ~f x:)' I 
o 

Display 

60.00 
7.00 

-450.00 
5.18 
455.18 

Compound Interest 

Accrued interest. 
Net amount paid back 
(recei ved). 

Solving for the Number of Compounding 
or Payment Periods 0 

I . Sct the payme nt swit ch. if appli cable, to the desired selling and 
press mCLEAR ' ,:'!,,] which resets 0. CII.I PMrI . §J. and 
~ to ze ro . 

• U~e the cash flow sign conven tion! 
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2. Input the following in any order: 

• Key in the periodic interest rate, press OJ . 
• Key in at least two of the following: 

• present value. press ~, 
• payment amount, press I PMT I , or 
• future va lue. press ~. 

3. Press IEl to obtain the number of periods.'" 

Example 1: Fur trapper Bill Buckskin 
wishes to invest in a $22.000 log cabin 
to keep the rain off. A loca l merchant has 
offered to loan Bill the $22,000 at 10.5% 
interest. Making $200 monthly pay­
ments. how long will it take Bill to repay 
his mortgage? 

$22,000 PY 

10.5/12 i 

1 mo. 

- $200 PMT 

5 h . h D.MY -.mM.DY END et t e payment SWltC BEGIN -.uJ.tW END to . 

Keystrokes Display 

n? 

35 

[DCLEAR [@ 
10.5@) 1 "- 1 
200lcHS II""T 1 

0.88 
-200.00 

% monthl y interest rate . 
Negative for money paid 

22000§) 
o 
12 8 

22,000.00 
376.89 
31.41 

oul. 
Loan amount (received) . 
Months. 
Years. 

• tf n is nOi an integer and PMT is not zero, then the use of the top row keys produce 
mathematically correct results wi th no si mple useful interpretation . We show in the fol ­
lowing examples. some instances in which the 0 value should be rounded upordown to 
an in teger value, before other values are calculated . Refer to the applications books for bonds 
and notes applications with non-integer 0 values . If a value of0 is calculated such that 
0.995 ~ n ~ I, we assume that it was done unintentionally. Therefore. the @) value 
will automaticall y be rounded to I, before OIher top row values are calculated . 
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We calculated 376.89 payment periods, but chances are, you wouldn't 
make the last payment separd tely on a fmction of a month. Let's calculate 
the fractional payment amount and add it to the regular payment to 
calcu late , in essence, the balloon payment made in the 376th month. 

Keystrokes Display 

3760 376.00 Integer portion of number 
of periods. 

§] -175.88 Remaining balance after 376 
payments. 

IRCLIi PMTI -200.00 Regular payment amount. 
[B -375.88 Balloon payment. 

What if. instead of a balloon payment, you wanted to make a final short 
payment? Round the calculated 0 to the next larger integer, then press 
~ to find the amount you should subtrdct from the payment amount. 
(~ shows the amount that you would have overpaid, had you paid the 
full payment amount.) 

Keystrokes Display 

3770 377.00 o rounded up to whole 
number. 

§] 22.58 Amount to be subtracted 
from payment. 

IRcL ll pMT I -200.00 Payment amount. 
[B -177.42 Final short payment. 

Example 2: A potential oil field site currently appraised at $380,000 i= 
appreciates at 30% per year. If this rate cont inues, how many years 
will it be before thi s land is worth $750,000? i;: 

$750.000 FV 

30 i 

n? 

-$380,000 PV 
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Keystrokes Display 

[DCLEAR@ C lear financ ial registers. 

301TI 30.00 

380000 I CHS I §) -380,000.00 Remember the sign 
convention. 

75OOOO~ 750,000.00 

0 2.59 Years . 

Solving for the Periodic Interest Rate ITI 
I. Sct the payment switch, if applicable, to the desired setting and 

press [JJCLEAR~ . 

2. Input the following in any order: 

• Key in the number of periods. press 0 . 
• Key in at least two of the following:* 

• payment amount, press I PMT I • 
• prescn t value. press ~. or 
• futufe val ue . press !!YJ. 

3. Press II] to obtain the periodic interest rate. 

4 . Key in the number of periods per year. press 0 to obtain an 
annual interest rate. 

Example 1: What annual interest rate must be obta ined 10 accumulate 
$10,000 in 8 yea rs on an in vestment of 56.000. with quarterl y 
compounding? 

$10,000 FV 

i? 

8 x 4 quarters n 

-$6,000 PV 

• Remember the sign convention! 
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Keystrokes 

IIlCLEAR~ 
81,""". 1400 
6OOOlcHSI~ 
1 ()()()() §] 
ill 
40 

Display 

32.00 
-6,000.00 

10,000.00 

1.61 
6.44 

What if the compounding were monthly? 

Keystrokes 

800 [!8 
ill 
120 

Display 

96.00 
0.53 
6.40 

Quarters . 
Investment. 
TOlal relUrned. 
% quarterly interest rate . 
% annual interest rate . 

Months. 
% monthly interest rate . 
% annual interest rale. 

Example 2: What is the annual interest rale on a 25-year, $32,500 
mortgage with 5230 monthly payments? 

$32,500 PV 

25 x 12 months n 

-$230 PMT 

S h . h O.M Y ~M.DY END 
et I e payment SWlle BEGIN ~ END to . 

Keystrokes Display 

ITJCLEAR J 'FIN-I 

2SmOEJ 300.00 Months . 
230 Ic ... II .... , I -230.00 Remember the sign 

convention . 
32500~ 32,500.00 Mongage amount. 

ill 0.58 % monthly interest ra le. 
120 7.01 % annual interest rate. 
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What is the annual inlerest if there is a balloon payment of$14,000 at the 
end of the 20th year? 

Keystrokes 

14000lcHSI~ 

20 []J [!EJ 
OJ 
120 

Display 

-14,000.00 
240.00 
0.60 
7.21 

Solving for Present Value ~ 

Put balloon payment in ~. 
Change the val ue in ® . 
% monthly interest rate. 
% annual interest rate . 

I . Set the payment switch, if applicable, to the desired setting and 
press OJ CLEAR ~. 

2. Input the following in any order: 

• Key in the number of periods, press ®. 
• Key in the periodic interest rate, press OJ. 
• Key in the payment amount and press I PMT I or the future 

value and press ~ or both. if known . 

3. Press ~ to obtain the present value. 

Exam ple I : A de velopment company is purchasing a group of 
condominiums with an annual net cash flow of SI7.500. The expected 
holding period is 5 years with an estimated sell ing price of S540,OOO at 
that time . If the company wishes to realize a 12% yield . what is the 
maximum purchase price of the condomi niums? 

$540,000 FV 

$17,500 PMT 

12i 
5 years n 

PV? 
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Sct the payment switch ~:..mm ~~~ to END. 

Keystrokes 

OJCLEAR~ 
50 
12ITl 
17500 I "" I 
540000~ 
~ 

Display 

5.00 
12.00 
17,500.00 
540,000.00 

-369,494.09 Amount that company can 
pay to realize a 12% yie ld. 

In this case ~ represents the maximum price, $369,494 .09 necessary 
to achieve the desired yield . 

Exa mple 2: You look forward to retirement in 15 years and wish to 
deposit one lump sum which will grow 10 SIO.OOO at that lime, earning 
5-Yl% interest compounded semiannually. How much do you need to 
deposit today to reach that goal? 

PV? 

Keystrokes 

OJCLEAR~ 
15 IEHTU" I 200 
5.75 IEHTEA ' I 2G ITl 
l oooo~ 
~ 

5 .75/2 i 

Display 

30.00 
2.88 
10,000.00 

-4,272.72 

$10.000 FV 

15 x 2 semiannual periods n 

Semiannual periods. 
% semiannual interest rate . 
Amount needed . 
Princ ipa l to be invested. 

-~ 
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What if you al so make semiannual deposits of $50? 
. DMV~M.DY 

Set the payment switch BEGIN-.wwLI END to END. 

Keystrokes 

50lcHSI IPMT I 
§) 

Display 

-50.00 
-3,276.67 

Example 3: Rather than buying a dog 
sled, Yellows tone Sam decides to 
purchase a snowmobile . If he plans to 
pay $80 per month for 3 years, and if 
he 's willing to pay 10% annua l interest. 
how much can he afford to pay fo r the 
snowmobile? 

PV ? 

1 0{12 i 

Payment amount. 
Principal to be invested. 

3 x 12 months n 

--:J -$80 PMT 

-..... 5 h . h O.MY -=M.OY END - et t e payment swllc BEGIN ~ END 10 . 

-~ 

--", 

Keystrokes 

[I]CLEAR~ 

3®OEJ 
IOmOB 
80l CHS li PMT I 
§) 

Display 

36.00 
0.S3 

-SO.OO 
2,479.30 

Months. 
% monthly interest rate . 
Monthly payment. 
Price he can afford for 
snowmobile . 

41 
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Solving for the Periodic Payment Amount 1 PM, 1 

I . SCi the payment switch to thedesired selling and press [DCLEAR 
[}§J , 

2 . Input the following in any orde r: 

• Key in the number of periods. press 0 . 
• Key in the periodic interest rate, press m. 
• Key in the present value and press ~ or the future va lue and 

press (ill or both , if known . 

3. Press IPMT I to obtain the payment amounl. 

Example 1: Leaving the data from our last example in the calculator. 
what would Yellowstone Sam' s monthly payments be ifhe finds a snow­
mobile for $2, 150 and if the interest fate and duration of the transaction 
remain the same ? Simply change the value in ~. 

Keystrokes 

2150~ 
IPMT I 

Display 

2,150.00 
-69.37 Monthly pay ments. 

Example 2: Find the month ly payment amount on a 20·year, $27,000 
mongage with an 8. 5% annual interest rate. 

S h . h D.MY __ M.DY END 
el I e payment swltc BEGIN -..wlW END 10 . 

Keystrokes 

ITlCLEAR@ 
20l[] 00 
8.5m I "-I 
27000~ 
IPMT I 

Display 

240.00 
0.71 
27,000.00 

-234.31 

Months. 
% monthly interest rate . 
Loan amount. 
Monthl y payment. 
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Example 3: Calculate the annual payment amount necessa ry to 
accumulate $25,000 in 15 years at 5% % annual inlerest. 

$25.000 FV 

5.75 i 

PMT? 15 years n 

S h . O.M' """,.. M.DV BEG I N 
et t e pay ment sWitch BEGIN ~ END to . 

Keystrokes Display 

OJCLEAR~ 
150 
5.75 ITl 
25000® 
IPMT I 

15.00 
5.75 
25.000.00 

-1.035.17 

If your deposits arc limited to $1.000 per year. how much will have 
accumulated over the same time period? 

Keyst rokes 

IOOOICHSI I."" I 
® 

Display 

-1,000.00 
24,150.72 

Solving for the Future Value ® 
I . Sct the payment sw itch , if applicable, to the desired setting and 

press IT)CLEAR [!EJ 

2. Input the following in any order: 

• Key in the number of periods. press 0. 
• Key in the periodic interest rate, press m. 
• Key in the payment amount and press ' PMTI or the present 

value and press !!!J or both, if known. 

3. Press ~ to obtain the future value . 
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Example 1: Property values in an unattracti ve area are declining allhe 
rate of 2% per year. What wi ll property presently valued at $32.000 be 
worth in 6 years if this trend continues? 

-$32,000 PV 

Keystrokes 

OJCLL\R ,-FIN ! 

60 
21cHSI[D 
32000 I CHS I §) 
~ 

Display 

6.00 
-2.00 

-2 i 

-32,000.00 
28,346.96 

FV? 

6 years n 

% interes t rate. 

Property value. 

Example 2: If yo u can afford to deposit $50 per month (beg inning 
today) in an account with 614 % inlerest compounded monthly. how ~ 
much will you have 2 years from now? 

FV ? 

6.25/12 i 

-$50 PMT 2 x 12 months n 
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-: Set the pay ment switch ~E~~N m:. ~~~ to BEGIN . 

-~ -~ 
-~ 
-~ 
-.-",! 

-~ 

-~ 
-~ 
---!' 

---!' --

Keystrokes 

OJCLEAR~ 
2 (E~ 
6.2S OO I "" I 
SO I0<5 IIPMT I 
~ 

Display 

24.00 
0.52 

"50.00 
1,281.34 

Mo nths. 
% monthl y inte rest rate . 
Month ly deposits. 
Savings. 

If the interest rate remained the same. what monthl y de posit amo unt 
would be necessary to ha ve a sav ings o f $ 1.500 in 2 years'? 

Keystrokes 

I SOO~ 
IPMTI 

Display 

1,500.00 
"58.53 Mo nth ly depos it. 

If you want to leave the depos it amou nt at $50 per month . how long 
woul d it take to accum ulate $ I .SOO'? 

Keystrokes 

SO leHSl lPMT I 

o 
128 

Amortization 

Display 

"50.00 
27.81 
2.32 

Months. 
Years. 

You can use your calculator to comp ute the accumulated interest . 
princ ipa l portion of your payme nts. and re main ing balance of your loan . 
a t any po int in time . 

I . Press OJ CLEAR ~. 

2. Set the pay ment sw itch ~E~~" ~~~ to the des ired setting. 

Note: Use the cash flow sign convention; positive values for 
cash received and negative values for cash paid out. 

3 . Input the fo llowing in any o rder: 

• Key in the principa l (a mo unt o f loan), press IRJ. 
• Key in the peri odic inte rest rate, press CD . 
• Key in the payment amo unt , press I PMT I . 
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4. Key in the number of periods to be amortized, press [DIAMOAf Ito 
find the accumulated interest on the loan. 

5. Press I x~)' Ito obtain the portion of the payments made toward the 
principal, over the specified period of time. 

6 . Press IAClt~ to obtain the remaining balance of the loan . 

7 . Press IACll0 to obtain the 10lal number of periods amortized. 

In amortization, all payments to principal and payments to interest are 
rou"ded to malch the di splay setting. If you compare your calcu lated 
answers to the statements of savings and lending institutions , the amount 
ma y differ by a few cents, due to different rounding techniques. The 

no rmal display shows numbers as dollars and cents. If your problem 
requires other rounding, set the di splay to the number of digits you wish 
carried. (Refer to Your HP Financial Calculator. The Display and 
Memory .) 

Note: The I AMORT I function changes two of the top row 
values: 0 and ~. ~ brings back the new balance, 
o provides the total number of periocls amortized. 

Example: Pianist Marcella Musica has 
finally decided 10 purchase the $14,000 
grand piano of her dreams. If she takes 
o ul a loan at 10% interest per annum and 
wants to pay it off in 15 years , how much 
will her monthl y pay ment be? After you 
calculate the monthly payment amount, 
reset 0 to zero and find the accumu­
lated interest and principal portions of 
her payments and the remaining ba lance 
of her loan afte r 5 years. 

S h . h O.MY __ M.OY END 
et t e payment SWltc BEGIN~ END to . 

Keystrokes 
IIlCLEAR~ 

14000§) 
IO OO 1 ,,-I 
15!]] 0El 

Display 

14,000.00 
0.83 
180.00 

-150.44 

Clear financial regi sters . 
Loan amount. 
Pe riodic interest rate . 
Payment periods, 15 years 
times 12 months per year. 
Month ly payment. 

-!!!-
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Marcella 's payments will be $150.44 each month. Now reset 0 and 
amortize . 

Keystrokes Display 

00 0.00 Set 0 to zero. 
51EHTER.1120 60.00 Number of periods to be 

amortized in 5 years. 
1]]1 AMORT I -6,411.13 Accumulated interest por-

tions of payments made over 
5 years. 

1",1 -2,615.27 Accumulated principal por-
tions of payments made over 
5 years. 

IRCll(fY) 11,384.73 Remaining balance. 
I RCl 10 60.00 Number of periods 

amortized . 

What portion of the payments made in the nexi 5 years or 60 compound­
ing periods (years 6 through 10) payoff the accumulated interest, and 
what portion of these payments pay part of the princ ipal ? What is the 
remaining balance after 10 years? 

Keystrokes 

60 OJI AMORT I 

Display 

-4,723.41 

-4,302.99 

7,081.74 
120.00 

Interest portion of payments 
made in year 6 through year 
10. 
Principal portion of pay­
ments made in year 6 
through year 10. 
Remain ing balance. 
Total number of periods 
amortized. 

You can even generate a complete amortization schedule, one payme nt 
period al a time, by s imply pressing I IT] I AMORT I for each period. If you 
start at the beginning of the schedule. be sure to change (!Y) back to the 
original principal (as (!Y) has been keeping a record of the remaining 
balance) and change 0 to zero. Generate the first 2 months of the 
schedule: 
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Keystrokes Display 

14000 §) 0 0 0.00 
I OJI AMORT -116.67 

1 .. ,1 -33.77 

!RCl l[!y) 13,966.23 
I OJI AMOAT -116.39 

I x~)' t -34.05 

I RCl l~ 13,932.18 

Imerest JX>rtion of first 
payment. 
Principal portion of fi rst 
payment. 
Remaining ba lance of loan . 
Interest portion of second 
payment. 
Principa l portion of second 
payment. 
Remain ing balance of loan. 

If you wish to ca lculate the remaining balance alone , s imply use the 
IE) key. Let's calculate the remaining balance of Marce lla' s loan , 
aga in afte r 10 years, to compare with our previous answer. 

Keystrokes Display 

14000 §) 14,000.00 
1200 120.00 
IliJI Q<S 1 7,081.70 

Original principal. 
10 years times 12 months. 
Remaining balance . 

Notice that the remaining balance calculated using IE) is 4 cents less 
than the rema ining balance calculated using I "MOAT I . That's because 
I "MOAT I causes each ind iv idual payment 10 be rounded , whilt: IE) does 
not cause numbers 10 be rounded internally. 

Discounted Cash Flow Analysis 
Two forms of discounted cash flow analys is are the net present value 
(NPV) approach and the internal rate o f return (lRR) approach. Both of 
these functions, I>I.~,( and ~. are preprogrammed in you r calculator 
for up to 20 groups of cash flow s (excluding the initia l investment) with 
each group containing a max imum of 99 equal cash flows. 
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When solving for NPY or IRR, use the @&J , ~ , and @ keys to 
store the cash flows as follows: 

Use ~ (cash flow zero) to store the amount of the initial investment. 
(cg;] can also be grouped as . 'a set of equal payments constituting an 
initial investment. ") This key stores the investment amount in storage 
register Ro and automatically sets the 0 regi ster to zero. The 0 regi ster 
se rves as an index to the number of distinct cash flows entered for 
your conve nience in editing and correcting e nlries. (Refer to page 56 .) 

The positive or negative amounts of future cash flows are stored with 
~ . The ~ key stores the cash flows in the available storage 
registers (R, through Rg. R.o through R.g) with the first cash flow in 
Rh the second cash flow in Rz, and so on. up to the 20th cash flow, 
which is automatically stored in ~. Each time you press ~ . the 
contents of the 0 reg ister are incremented by I, to count the number 
of di st inct cash flows entered. 

The L£i key is designed to accomodate those s ituations where a se ries 
of cash flows are equal. Unless otherwise specified, the calculator 
automatically assumes that NJ is I . If the cash flow occurs only once, 
there is no need to e nter I for Nj . 

Net Present Value I NPV I 

Assuming a given interest rate , the net present va lue method sums the 
present values of the future cash flows and adds it to an initial cash 
flow. With the HP-38E you can solve directl y for the net present value 
of up to 20 groups of cash flows (excluding the initial investment). 
The following keystrokes are used to find the net present value of an 
investment. The position of the payment switc h is irrelevant to this 
ca lculat ion. 

1. Press [IJ CLEAR ~. 

2. Key in the given interest rate, and press GJ. 
3. Key in the initial investment amount, and press (jJ ~ . If there 

is no initial investment, key in 0 for the amount. 

Note: Use the cash flow sign convention; positive values for 
cash received and negative values for cash paid out. 
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4. Key in the first cash flow amount and press oo@ , then key in 
the number of times that cash flow occurs, if other than I , and 
press [!)~ . Key in the remaining cash flows in the same manner: 
first key in the cash flow amount and press [!) @ . then key in 
the number of times that cash flow occurs, if other than 1, and 
press oo@ ' The 201h cash flow is automatically stored in ~. * 

5. Press CD I NPV I to display the net present va lue. The calculated 
va lue for NPV is automatically stored in the ~ register. 

LeI's take two examples. o ne using all distinct cash flows and one 
where we can use @ . If you do not derive the correct answers, refer 
to page 56 to review and edi t your cash flow entries. 

Example I: An investor pays $65,000 
for a duplex that he intends to keep 5 
years and then se ll. The first yea r he 
knows he will ha ve to spend a cons ider­
ab le amount for repairs. Will he achieve 
a desired 99'0 after-tax yield with the 
fo llowing after-tax cash nows? Note that 
the duplex is sold for $74,500 at the end 
of the fifth year . 

• tf 00 I ME .. , disptays p·,s ,·'9 when pressed, then the 19'h cash flow is alltomatically ~ 
stored in ~; il l ME .. I shows P·22 , · 18, then the 18,h cash flow is stored in ~. and soon. 
Refer to Automatic Memory Allocation (page 86) for a disc ussion of the I ME" I function. C 
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$4,900 

1 • 2 
-$100 

-$65,000 

Keystrokes 

[D CI.EAR [ill] 

9[D 
65000 ICMSl m@i] 
100 ICHSlm~ 
4900m~ 
5300m~ 
4800m~ 
74500 m~ 
[D(N"', 

Display 

0.00 

9.00 
-65,000.00 
-100.00 

4,900,00 
5,300.00 
4,800.00 
74,500.00 

-5,054.61 

3 
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$5,300 

$74,500 
(property sold) 

$4,800 

4 5 

Clear fi!lancial and storage 
regi sters. 
Desired yie ld. 
Initial investment. 
First cash flow. 
Second cash flow . 
Third cash flow . 
Founh cash flow . 
Fifth cash fl ow. 
Net present value. 

Since NPV is negative. the investme nt does not achieve the desired 9% 
yie ld . What is the actua l internal rate of return ? Press !IJ~ . You'll 
find that IRR is 7. 10, i.c . . the yie ld or return on the investment is 7. J %. 
Solve again for NPV and yo u'll find that your answer will be very 
close 10 zero, indicat ing that 7. J % is the actua l yield. 

For future reference in editing your cash flows press IRCLI0 . The 
display will show 5.00 indicating that you have stored 5 di stinct cash 
flows (exclud ing the initial investment). 



52 The Financial FunCtions 

Example 2: An investor has an oppOrtunity to purchase a piece of 
property for $70,000. If the going rate of return on this type of invest­
ment is 13 .75%, and the after-tax cash flows are forecast as follows. 
should the investor purchase the property? 

Year Cash Flow ($) 

1 $14,000 
2 11 ,000 
3 10,000 
4 10,000 
5 10,000 
6 9,100 
7 9,000 
8 9,000 
9 4,500 

10 71,000 ~ .. o---- (property sold in 1 Dth year) 

Keystrokes Display 

OJ CLEAR @D 0.00 
13.75 CD 13.75 Interest rate. 
70000 leHS I W@ -70,000.00 Initial investment. 

14000 W@!J 14,000.00 First cash flow amount. 

11000 W@!J 11 ,000.00 Second cash flow amount. 
10000 W@!J 10,000.00 Third cash flow amount. 
3 W@ 3.00 Number of limes that cash 

flow occurs. 
91oo W@!J 9,100.00 Fourth cash flow amount. 
9000 W@!J 9,000.00 Fifth cash flow amount. 
2 W@ 2.00 Number of times that cash 

flow occurs. 
4500 W@!J 4,500.00 Sixth cash flow amount. 
71000 W@!J 71 ,000.00 Seventh cash flow amount. 
IRCL I0 7.00 Verifies that you have 

entered seven di stinct cash 
flows. 

OJl~ 879.93 Net present value . 

-Ii.. 



--
-~ 
--:: 
--=: 
--=: 
---~ 
-~ 
--:: 

-~ 
--:: 

-~ 
--:: 

-~ 

--

The Financial Functions 53 

Since the net present value is positive, the investment meets the profit 
objectives of at least 13 .75% minimum yield . Notice that we stored 
distinct cash flow amounts with @!] , and instead of keying in each 
cash flow, we keyed in the number of times that the cash flow occurred 
(if other than once) and pressed @ . 

What is the actual yield on thi s investment? Press CD~ . (You should 
get 14 .01.) 

Internal Rate of Return I "" I 

Inte rnal rate of return (lRR) is an interest rate that equates the present 
value of a set of cash flows with an initial investment. It is the interest 
rate that is obtained when the calculated net present value of a se ries 
of cash flows is zero. IRR is also called the yield or discounted rate 
of return. 

On you r HP-38E, the IRR function solves for the internal rate of return 
of up to 20 groups of uneven cash flows (excluding the initial invest­
ment), with each group containing a maximum of 99 cash flows. The 
cash flow sequence must contain at least one sign change. In other words, 
if the first several cash flows are negative, and they are followed by 
all positive val ues, that counts as one sign change. Cash flows with 
multiple sign changes may have multiple answers. 

Solutions to IRR will fa ll into one of the followin g categories. For 
a more detailed description and interpretation of the IRR computation 
refer to appendix B. 

Case 1. You get an answer. If a number is displayed, then for the 
vast majority of IRR problems. this IRR solulion is unique. 

Case 2. Error 7 . The problem has no solution 10 IRR . Re view you r 
cash flow entries to look for mistakes in data entry. Does the sequence 
of cash flows show Of least olle sign change? 

Case 3. Error 3 . The calculator does not have enough information to 
continue the IRR computation. There may be multiple solutions to 
IRR in the mathematical sense or the calcu lator may not be ab le to 
recognize Ihe problem as defined by the sequence of cash flows. If 
you wish to continue sea rching for an IRR solution(s). you may do so 
using a procedure described in appendix B. 
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The IRR computation is extremely complex, thus your calculator's 

display may blink on and off for severa l seconds or even minutes 

depending on the complexity of the calcu lat ion. When the calculalOr 

solves for OJ or~ , an iteration is used. This means that the calculator 

systematically obtains a sequence of trial values and, in a se ries of 

success ive approximations, improves each trial value on the basis of 

the previous value until an answer is reached. If you think that the 

calculator is taking an unusual amount of time to find the answer, 

pressing any key will stop the IRR iterative process.· The display will 

show the interest rate that the calculator has computed up to thi s point 

in the itemtion . You can check thi s number using the net present va lue 

method. With the solution for IRR as the interest mte , solve for NPV. 

The net present value should be close to zero. (Due to rounding, the 

answer may not be exactly ze ro .) If you wish to continue the itemtive 

procedure. refer to appendix B. 

The keystroke procedure for sol ving ~ is as follows: 

I . Press CD CLEAR I ALL I . 

2. Key in the amount of the initial investment and press rn ~. If 

there is no initial investment, key in zero for the amount. 

(Remember. (E&J can also be grouped as "a set of equal pay­

ments constituting an initial investment." in which case you 

enler the payment amount. press rn ~, then enter the number 

of payments and press m@ .) 

Note: Use the cash flow sign convention; positive values for 

cash received and negative values for cash paid out. 

3. Key in the amount of the first cash flow and press [!I [gj] . 

Then key in the number of times that cash flow occurs, if other 

than I. and press (!)rB0 . Enter the remaining cash flows in the 

same manner; first key in the cash flow amount and press [iJ ~. 

then key in the number of times that cash flow occurs and 

press rnrB0 . The 20th cash flow wi ll be stored in the IIYJ register 

automatically. t 

4 . Press ITJ~ to calculate and display the periodic internal rate 

of return. The calculated value will automatically be stored in 

CD 

• Providing that at teast one iteration has been completed. The Hp·38C halts the iterative 

process immediately. lbc HP·38E halts when the current iteration has been completed. 

t See footnote, page 50. 
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Zero should be entered for periods with no cash flow. 

The calculated answer is the periodic rate of return. If the cash flow 
periods are other than annua l (monthly. quarterly) the answer shou ld be 
multiplied by the number of periods per year to detennine the annual 
internal rate of return . 

Example: An income property is available for $50.000. The annua l 
income over a 23-year projection period (all payments received at the 
end of the year) may be grouped as follows: 

Cash Flow (CFI) Number of Years (NI) 

$9,000 First 5 years 
$7,500 Next 4 years 
$6,000 Next 4 years 
$7,500 Next 3 years 
$5,000 _~ ___ Last 7 y_e_a_,s _ _ -" 

What is the annual rate of return '! 
Keystrokes Display 

(IJ CLEAR @D 0.00 
50000 ICHS lill@iJ -50,000.00 
9000 ill [§] 9,000.00 
5 ill@ 5.00 

7500 ill [§] 
4 ill@ 
6000 [[]@!] 
4 ill@ 
7500 ill[§] 
3 ill@ 
5000 ill[§] 
7 ill@ 
IRcL I0 

7,500.00 
4.00 
6,000.00 
4.00 
7,500.00 
3.00 
5,000.00 
7.00 
5.00 

15.27 

Check your answer with I-jPV 

Initial inves tment. 
First cash flow amount. 
Five years (number of times 
cash fl ow occurs). 
Second cash flow amount. ... 
Four years . 
Third cash flow amount. 
Four years. 
Fourth cash flow amount.'" 
Three years. 
Fifth cash flow amount. 
Seven years. 
Verify number of cash flows 
en tered. 
Annual IRR of 15.27%. 

• NOie that S7.500occurs two different places in the lime scheme . Since the timing of cash 
Oows is imponant for an IRR calculation, we can only lump togelhercQn.I"ecUlil·e equal 
payments. 
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Keystrokes 

CDlNPVj 
Display 

0.00001 

Since I NPY I is close 10 zero, the calculated interest rate is correce 

Changing Cash Flow Entries 

1. To change a ~ value, enter the new ~ value and press 
ISTol j. where j is 0 through 9 or .0 through . 9. Since the cash 
flow amounts are he ld in the storage registers . you simply change 
the storage regi ster contents. 

2. To change an @ value, se t the 0 register to indicate which 
@ entry you wish to change (0 through 20). Then key in the 
new @ value and press @ . 

3. Remember to resellhe 0 register to the number of ~ e ntries 
after you change or review the cash flows. 

Example: With the data inlact from our last example. change the third 
cash flow entry (6,000) to 7.000 and change the corresponding (S] 
value (4) to 5. Then find the new IRR . 

Keystrokes 

7000 I ,TO I 3 
30 
5 rn@ 

Display 

7,000.00 
3.00 
5.00 

CFa stored in ,R.1' 

Na changed to 5. 

Before you press NPV or ~ yo u must reset the IE] register to the 
number of ~ entries. 

Keystrokes 

50 
Display 

5.00 

15.69 

Reviewing Cash Flow Entries 

Enter the number of ~ 
entries. 
New annuallRR of 15 .69%. 

If you wish to review all of your cash flows before you press NPV or 
~, use the following methods. 

I. I ndividua l cash flow entries. Press [RCll and the address of the 
storage registe r containing the cash flow you wish to review, or 
press [RCll~ ~ to review the ~ entries in the exact opposite 
order that you entered them . 
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2. Grouped cash flow entries. Press IRCl l [j] ~ [ RClI OO C£iJ to 
review cash flows and group numbers in the exact opposite order 
that you entered them. 

3. Remember 10 reset the 0 register to the number of @ entries 
after you change or review the cash fl ows. 

For example, let 's review the cash flows of the IRR problem to make 
sure that the changes have been made in the right places. 

Keystrokes Display 

IRCll OO@ 7.00 Last @ entry . 

IACllm~ 5,000.00 Last @ entry . 
IRClI OO@ 3.00 Fourth @ entry . 
I RCL I[[J @ 7,500.00 Fourth @i] entry. 
IRCll []J@ 5.00 Third @ entry. 
IRcLlm@ 7,000.00 Third @i] entry. 
IRCLI [[J@ 4.00 Second @ entry. 
IRcll [j]@i] 7,500.00 Second @i] entry . 
IRClI OO@ 5.00 First @i] entry . 
IRCLI [[J@ 9,000.00 First @i] entry. 
IRClI OO@ 1.00 NJ va lue for initial 

investment . 
I RCl ! (!) (§] -50,000.00 Recall s initial investment. 

As you can see, it's as if the calculator has a table inside and reads 
the en tries backwards. sta.ning from the bottom. 

0 [g;] ~ 

0 -50,000 (CF,) 1 
1 9,000 5 
2 7,500 4 
3 7,000 5 
4 7,500 3 
5 5,000 7 ...- Reviewing procedure starts here. 

Remember to reset ~ to the number of CFJ entries (excluding CFo) 
after you review the cash flows. 
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Reciprocals lliJ 
When you multiply the reciprocal of a number times the number itse lf, 
you get one. For instance, the rec iprocal of 2 is 1f2 or 0.5. Two times 1f2 
equals one. To calculate the reciprocal of a number in the display, key in 
the number, then press [[)(Y!) . Forthis example, let' s change the display 
to show all nine decimal places by pressing fI) 9. 

Example: Add the reciprocal of9 to the reciprocal of 11 ; '/9 + 'I" =? 

Keystrokes 

C0 9 

9 CO£ill 
II [D(Y!) 

m 

Display 

0.000000000 

0.111111111 
0.090909091 
0.202020202 

Assumes no results remain 
from previous examples. 
Reciprocal of 9 . 
Reciprocal of 11. 
Sum of recipr~als. 

Now find the reciprocal of the number in the display and then change the 
di splay back to show onl y two decimal places: now you are finding 

1 

1/9+ 1/1 1 

Keystrokes 

OJ[W 

CO 2 

Display 

4.950000000 

4.95 

Square Root (I] 

Reciprocal of sum of 
reciprocals. 
Back to original display 
format. 

To calculate the square root of a number, key in the number, then 
press 1Il@ . 
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Solve 

v'25 
V8T 

Keystrokes 

25 OJ@ 
81 OJ@ 
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Display 

5.00 
9.00 

You must use a positive number. You cannot calculate the square root 
of a negative number; that' s an illegal operation. 

You can also extract higher roots, like cube roots and fourth roolS 
by using the IE1 key. not the @ key. 

Exponentiation : 
Raising a Number to a Power [B 

The IE] key raises a positive number to a positive or negative power 
or a negative number to an integer power. You use it the same simple 
way you've performed arit hmetic operations; the function is executed 
immediately when you press the key. 

I . Key in the base number. This number is designated as y. 

2. Press IENTER, I to sepamte the first number from the second . 

3. Key in the second number (power) . This number is designated 
as x. 

4. Press 00 0 
In our lasl example we ca lculated V8I = 9. Since we already have 
9 in the display, simply press 2 []JIEI to ge l back 10 8 1. 

Calculate 36
: 

Keystrokes 

31 ........ 16 
000 

Display 

6. 
729.00 

To raise a number to a negat ive power, follow the same procedure but 
press I CHS I 10 change the sign of yo ur exponenl before you perform Ihe 
operat ion . 

Solve 4.37-2 .5 : 

Keystrokes 

4.371 ........ 1 
2.5 1 CHS 100 0 

Display 

4.37 
0.03 
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-To raise a negative number to a posi ti ve or negative integer power, key !!!:-
in the base number, press I CHSf. press I~.I. key in the integer power, 
and press ffi (E] . ~ 

Solve (_2)': 

Keystrokes 

2 leHSII ',,"''' 1 
3 []J [B 

Display 

-2.00 
-8.00 

With a negati ve base, if the exponent is an odd number. the answer w ill 
be negative. If the exponent is an even number. yo ur answe r wi ll be 
posi tive: 

(-2)' = -2 x -2 = 4 

(_2)' = -2 x -2 x -2 = -8 

You can also use fEJ to raise 0 to a posit ive power: but of course. 
you r answer will always be zero. 

The cube rool of a number is that number raised to the 1/ 3 power. 
Thus. Yo is the same as nl /3; the fourth rool can be written as nl 14 or 
nO.25 , etc. 

Use the same keystroke sequence that you learned for exponentiation to 
ex tract higher TOOlS: 

1. Key in the base number and press IENTB1t l, 

2. Key in the root desired, then press !lJCZ!J . 
3. Press []J [B . 

"0 
To solve ViO (10"20): 

Keystrokes 

10 1""",.1 
20 OJIliJ[]J [B 

Display 

10.00 
1.12 

" ow , try vn (22' ' ''): 

Keystrokes 

22 1""",.1 
15 OJIliJ[]J [B 

Display 

22.00 
1.23 
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Logarithms ~ 
To calculate the natural logarithm of a number, simply key in the number 
and press (I) I!EJ . To find the loge of 30: 

Keystrokes 

30 00 1m 
Display 

3.40 

Now, press \]] (EJ . Because eX is the antilog, you return to the original 
number, 30. To calcu late the common logarithm (base 10) of a number, 
key in the number, then press []] [EJ 10 f]] ITEJG. 
To find 10g\O 5: 

Keystrokes 

5 00 1m 
tO oolm 
G 

Display 

1.61 
2.30 
0.70 

Example: Logarithms are used in continuous compound interest 
formulas. If a savings institution offers a 7.79% effective rate on savings 
compounded continuously , what nominal rale does thi s represent? 

Keystrokes 

7.79 1"""'.1 
tOOG 
t [B OO 1m 
t000 

Nominal Rate ~ tOO x In ( ~.;;:; + t) 

Display 

7.79 
0.08 
0.08 
7.50 Nominal percentage rate. 

Antilogarithms ~ 
To calculate the antilog of a number, key in the number and press 
[IJ[EJ . This rai ses e (2.7 18 ... ) to the power of the value in the di splay : 

Keystrokes 

30 00ea 

Display 

1.068647 13 
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Since you used the natural logarithm to convert continuous effective 
interest to the nominal rate, it follows that the ant ilog or eX is used for 
the oppos ite conversion. 

Example: To compute the continuous effective rate given the nominal 
rate, the formula is: 

( Nominal Rale) 

Continuous Effective Rate =( e 100 -1) X 100 

So, if a sav ings institution quotes a nominal rate of 6%, compounded 
continuous ly, what is the effecti ve rate? 

Keystrokes 

6 1""",.1 
100 G 
[IJ(£) I G 
100 0 

Factorials n 

Display 

6.00 
0.06 
0.06 
6.18 Continuous eff~ctive 

percentage rale . 

The n! (factorial) key permits you to handle permutations and combi­
nations with easc. To ca lculate the factorial of a positive integer in 
the display, press liJ I n 

Example: Calculate the number of ways that six people can line up 
for a photograph. Method: 11 = 6! = 6 x 5 x 4 x 3 x 2 x I. 

Keystrokes 

6 
[IJ@ 

Display 

6. 
720.00 The answer. 

The calculator overflows for factorial s of numbers greater than 69. 
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Number Alteration 

Rounding a Number IRNDI 

As you know, when yo u change the number of digits that are displayed 
beyond the decimal point, the number maintains its full value to 10 
digits multiplied by a two-digit exponent of IO no maller how many 
digits you see. When you press the IIJ prefix key followed by the I RHO I 
(rollnd) key, however , the actual number in the calculator becomes the 
number that is in the displayed X-register. You can change the number 
of digits rounded by changing the number of digits di splayed. For 
example, if the calculator is set 10 display four digits beyo nd the decimal 
point. the I RNOI function will round the internal number to the displayed 
four digits. The following example shows how the IRNOI function can 
be useful in financial calcu lations. 

Example: Jesse Jones wants to buy a 
new $ 150,000 covered swimming pool 
for hi s backyard . He decides to finance 
the pool for 10 years with a fina l balloon 
payment. Jesse knows that Aunt Sue's 
tru st fund will pay him $50,000 in 10 
years, and he decides to make this hi s 
balloon payment. If Jesse gets 9 1h% 
financing, what will hi s monthly pay­
ment be? Round the pay ment amount 
using the [OIRNO I keys and recalculate 
the ac tual ba lloon. Se t the pay ment 

. O.MV ~ M.DV END 
sW ltchBEGIN~ END to . 

Keystrokes 

[0 CLEAR LF!~ 

CD 9 
10 []]~ 

9.5 lID 1",1 

50000 I CHS I !ill 
150000 §) 
IPMT I 

Display 

120.0000000 

0.791666667 

'50,000.00000 
150,000.0000 

, 1,689.808909 

Clear the financial regi sters. 
Set ca lculato r to fu ll di splay . 
Calcu late number of 
paymen ts, sto re in 0 . 
Calculate monthly interest 
rate , store in III. 
Enter balloon amo unt. 
Enter cost of pool. 
Calculate payment. 
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Keystrokes 

0 2 

0 9 

Display 

-1,689.81 

-1,689.81 

-1,689.810000 

-1,689.810000 

Set calculator to display 
two decimal digits . 
Round payment to two 
places. 
Return to full display to see 
rounded number. 
Store new payment. 

Note that the payment was rounded to two decimal places. Since this 
changed the actual internal va lue for the I PMT I , we need to recalculate 
the balloon amount. 

Keystrokes 

Jl 2 

Display 

-49.999.78280 Calculate new 
balloon amount. 

...49.999.78 Return to two 
decimal digits . 

Notice that the rounding of the payment decreased the balloon amount 
by $0.22. 

In scientific notation display, numbers are rounded internally to 
nine decimal places and are not affected by I RND ! (refer to Your H P 
Financial Calculator). 

Integer Portion of a Number I INTGR I 

To extract and display the integer portion of a number (everything to 
the left of the decimal point), press ill! INTGR I (integer). For example, 
to display only the integers of the number 123.456: 

Keyst rokes 

123.456 
ill ! INTGR I 

Display 

123.456 
123.00 Only the integer portion of 

the number remains. 

When ill f INTGfl I is pressed, the fractional portion of the number is 
lost. The entire number, of course, is preserved in the LAST X register. 
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Fractional Portion of a Number I 'RAe I 

To extract and display the fractional portion of a number (every thing 
(Q the ri ght of the decimal point), press (]] I FRAC I (fraction). For 
example. to see the fractional port ion of 123.456 used above: 

Keystrokes 

t23.456 
[]J I FA'" I 

Display 

123.456 
0.46 Only the fractional portion 

of the number is displayed, 
rounded here 10 normal fixed 
2 display. 

When m I FAAC I is pressed . the intege r portion of the number is losl. 
The entire number , of course, is preserved in the LAST X registe r. 



Section 4 

Statistical Functions 

Summations 
The eEl key calculates several different sums and products of values 
in the X- and Y -registers. The results are automatically 
accumulated in storage registers R] through R6. Before you begin 
accumulating a new series of x and y values, you should first clear 
these registers by pressing [I CLEAR !II . Whenever you use CEl for 
a one-variable (x value only) series of accumulations, you should 
also clear the V-register of any unwanted values by pressing 0 
I ENTER!I once, just before keying in the first variable in the series. 

How it works. When you key in two numbers and press the l11J key, 
the calculator performs the following accumulations in the 
indicated registers: 

Regiater Operetion Data 

Displayed X 
~ t Number of (x, y) entries. R, -R, lx Summation of x values. 

R3 lx' Summation of x2 values. 
R4 ty Summation of y values. 
R, ty' Summation of y2 values. 
R, lxy Summation of products 

of x and y values. 
~ 

Keying in one number and pressing the ~ key results in the same ~ 
accumulations as those shown in the table for two-number 
accumulations. However, as long as the V-register was first cleared ~ 
as described above, the values accumulated for ly. Iy2, and lxy 
_d~~. ~ 

When you input paired data (x and y), key in the y value first, press 
I ENTER!I to separate y from x, then key in the x value. The general ~ 
rule: 

y value I ENTER! I x value [I[EJ 

When you input one-number data (x only), simply key in the x 
value and press ITl[E) 

66 
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Immediately, you have a powerful data bank for statistical 
calculations. 

Note: If your data Xi or Y. contains many redundant leading 
digits, you should refrain from copying them into the calcu· 
lator. For example. jf your x·data is 999999999, 1000000001 , 
1000000002, you should enter the x·data as -1 , 1, 2 and 
add the redundant digits (1000000000) to any x-related 
answer produced. 

Viewing the Statistical Registers 
To see any of the statistical accumulations at any time , simply press [RCl! 

then the address of the desired register (R\ through R6)' Remember, when 
you recall a numberfrom a regi ster , only a copy of the number appears in 
the display. 

Deleting and Correcting Data 
If you key in an incorrect entry with ~ , you don't have to start over 
again. If you keyed it in before pressing [I) (EJ , simply press ICl XI to 
clear the display, then continue on with the correct val ue . 

If you had already added in the wrong value, simply press [[] ILAST x I to 
recall the wrong number and press [[]IEI , then continue with the 
correct number. 

This applies to two va riables. as well as one. SQppose you key in 
10 IENTERtl 20 CD ~ and discover that the y-value is wrong. Delete the 
data pair by pressing [[] ILAST x t[[][EJ , then continue with the correct 
numbers. If the incorrect number is not a member of the last data pair you 
keyed in, then key in both numbers again and delete them with lEI (e.g .• 
press 10 1"""'. 1 20 fI}!B ). 

Mean W 
Your calculator can quickly calculate the means or arithmetic averages 
of one or two variables. Whether it's the average of test scores or last 
month 's sales figures, g iven one or two sets of numbers, your ca lculator 
will calculate the mean of those samples. 

I. Press CDCLEAR 0 to clear old data from the statistica l 
registers. 

2. If you are summing one set of numbers, key in the first number and 
press O](EJ ; then the second number and press CD~ again; 
the third number, etc. Continue until you have entered al1 the 
values. 
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3. If you are summing two sets of numbers, key in the y.value and 
press IENTER. ); key in the x.-value, then press (DCEJ . Key in the 
second y-va!ue. press JENnRtl . key in the second x-value, and 
press [D(!!] . Continue until you have entered all the values. 

4. Press [[) 00 for the mean of the x- values. 

5. Press I x~y I for the mean of the other set of values (y). 

Example: A survey of seven salespersons in your company reveals that 
they work the following hours a week and se ll the fo llowing dollar 
volumes each month. How many hours does the average salesperson 
work each week? How much does the average sa lesperson se ll each 
month? F s.tes~erson Hours/Week Sales/Month 

32 $17,000 

2 40 $25,000 

3 45 $26,000 

4 40 $20,000 

5 38 $21,000 

6 50 $28,000 

L 
7 35 $15,000 

To find the average workweek and sa les of this sample: 

Keystrokes Display 

IIlcU\R 0 Statistical registe rs 
cleared. 

321"""'. 1 32.00 
J7000 CDIB 1.00 First entry. 
40 1"""'. 1 40.00 
25000 CDIB 2.00 Second entry. 
451 """,. 1 45.00 
26000 CDIB 3.00 

40 1 """"1 40,00 
20000 T l.- 4.00 

381 """"1 38.00 
21000 CDI!:< 5.00 



Keystrokes 

501""",.1 
28000 0(0 
351"""" 1 
15000 0(0 

~](Il 

Display 

50.00 
6.00 
35.00 
7.00 

21,714.29 

40.00 

Standard Deviation 0 
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Total number of ent ri es in 
the sample . 
Mean dollar sales per month 
(x). 
Mean work week in hours 
(Y). 

The [!] function calcu lates the standard deviation (a measu re of 
dispers ion aro und the mean) of the accumu lated data. With the data 
intact from the previous example , compute [!] as follows: 

Keystrokes 

000 
1 x.y 1 

Display 

4,820.59 
6.03 

Dollar.; (s,). 
Hours (Sy). 

Your calculator computes standard deviation accordi!1g to the formu las: 

s, 
n ~X2 - (~X)2 

n (n - I) s,. 
n l y' - (l y)' 

n (n - I) 

The formulas for s" and Sy give best estimates of the population standard 
deviation based on a sample of the population. Thus, current stati sti ca l 
convention ca ll s them sample standard dev iations. So we have assumed 
that the seven salespersons are a sample of the population of all sales­
persons, and our formu las derive best estimates of the populat ion from 
the sample. 

What if the seven salespersons constituted the whole population of 
salespersons. Then we wouldn't need lo estimate thepopulation standard 
deviation . We can find the true population standard deviation (u) when 
the data set equals the total population, using the following keystrokes. 
(It turns out that if you sum the mean of the population into the set 
itself and find the new s, computed usi ng the formulas above, that s will 
be the population standard deviation, fJ', of the o ri ginal seLl 
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Keystrokes Display 

0000 21,714.29 Mean (dollars). 
[D[0 8.00 Number of entries + I. 
000 4,463.00 (T •• 

1 xoy 1 5.58 u y. 

To continue summing data pairs, press 00 [IJ[!](E) before en teri ng 
more data. 

Weighted Mean [g 

You can also compute the we ighted mean of a set of numbers, if you 
know the corresponding weights of the items in quest ion. 

I. Press [DeLEAR m 
2. Key in the value of the item and press IENTER, I, then key in it s 

weigh t and press [IJ[E Key in the second item's va lue , press 
I ENTER t I , key in the second weight , and press ml~-. Continue 
until you have entered all the values of the items and their cor­
responding weights. The rule for inputting the data is "item 
[ENm! t l weight OJIB .. 

3. Press [!) ~ for the weighted mean of the items . 

Example: Suppose that you stop during 
a vacation dri ve to purchase gaso line at 
four stations as follows: J 5 gallons at 
59( per ga llon, 7 gallons at 63¢ per 
ga llon, 10 gallons at 61 .5¢ per gallon, 
and 17 ga llons at 65¢ per gallon. You 
want to fi nd the average cost per gallon 
of gasoline pu rchased. If you purchased 
the same quantity at each station, you 
could determine the simple arithmetic 
average or mean using the III key. But 
si nce you know the value of the item 
(gasoline) and its corresponding weight (number of ga llons purchased), 
use the ~ key to find the weighted mean: 



Keystrokes 

IIlCLEARm 

591"""'. 1 
15 1Il[0 
63 1 """,. , 
7 1Il[0 
61.51""",. , 
IO IIl[0 
651 """,.1 
17 1Il[0 
OO[Q 

Display 

1.00 

2.00 

3.00 

4.00 
62.16 
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Stati sti cal registers 
cleared . 

First item and weight. 

Second item and weight. 

Third item and weight. 

Fourth item and weight. 
Weighted mean cost per 
gallon in cents. 

Example 2: What if you purchase shares of Liquidlight stock at the 
following prices over the course of a year: 80 at $23 per share, 150 at 
-$32 per share, 100 at $28 per share, and 50 at $40 per share. Since you 
know the va lue of the stock purchased and its corresponding weigh t, you 
can determine the break-even point, i.e., the weighted mean. 

Keystrokes 

IIlCLEARm 
23 1 """"1 
80 1Il[0 
321""",. , 
150 1Il[0 
281""",·1 
100 1Il[0 
40 1""",'1 
50 1Il[0 
OO[Q 

Display 

1.00 

2.00 

3.00 

4.00 
30.11 

Statistical reg isters cleared. 

Dollars per share; weighted 
average. 

Note that if all of the weights arc the same, the weighted mean is the 
same as the arithmetic mean. 
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Linear Regression 
When you have a set of data points, it is often useful to find out how 
closely they are relaled to each other . If you find thallhe data po ints are 
closely related . they can help you make projections or estimates based o n 
known data. Linear regression is a stati stical method for defining a 
s traig ht line that best fils a set of data points. thus providing a 
relationship between two variables. 

Since two points define a line. at least two data po ints must be in the 
calculator before a line can be drawn or fitted to them. After you have 
accum ulated the data points using the Lf+- key, you can quickl y estimate 
other values. But these estimated va lues are not very re li ab le unless the 
orig inal data can be described or genera li zed to a ce rta in degree o f 
accuracy. 

Correlation Coefficient 

It's a good idea to check the "goodness of fit " of the linear function. by 
calculating the correlation coeffic ient . before est imating other val ues. 
This will te ll you how close to a straight line the data points li e. 

Example: A commercial land appraise r has examinGd six vacant lots in 
the downtown sectio n o f a local community, all of which have the same 
depths but different fron tages and va lues. Based on the following input 
data, what is the re lationship between fron tage and lot va lue? In other 
words, how well does the following data fit a stra ight li ne? Would thi s be 
a good sample for making est imates of other x and y va lues? 

--
(x) (y) 

l ot frontage (feet) Lot value ($) 
-

70.8 10,100 

60.0 9,000 

85.0 12,700 

75.2 11 ,120 

69.5 11 ,000 

84.0 12,500 
L -
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--: Accumulate the data using [E} . Remember that when you enter two 
values, x and y, you must enter the y-value firsl. -.-..",! 

-.-..",! 

-~ 
L 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C -

Keystrokes Display 

OJCLEARffi 
101001 ....... 1 10,100.00 First entry. 
70.8 OJ[B 1.00 

90001 ...... ·1 9,000.00 Second entry. 
6O OJ[B 2.00 
127001 ...... ·1 12,700.00 Third entry. 
85 OJ[B 3.00 
111201 ...... ·1 11,120.00 Fourth entry. 
75.2 OJ[B 4.00 
110001 ...... ·1 11,000.00 Fifth entry. 
69.5 OJ[B 5.00 

12500 1 ...... · 1 12,500.00 Sixth entry. 
84 OJ[B 6.00 
Now that the data is stored, you can find the correlation coefficient by 
press ing []LJ or [EJ , and then I x~y I. 

Keystrokes Display 

®CEJ lx,>1 0.97 
or 

®IT!J Ix'> I 0.97 Correlation coefficient r. 

The correlation coeffic ient. r, is always a value between - I and + I. 
If r = + I, then the line has a positive (upward) slope and the data fits 
perfectiy. If r = - }, the data st ill is a perfect fit but the line has a 
negative (downward) slope. 

y 

Positive slope 

/'-t---------------- x +----'T--- x 
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An example of a negati ve trend is declining property va lues or declining 
sales. If r = 0, the data values are spread out and do not come close to a 
straight line. It would be use less to find linear estimates from unre lated 
data. 

In the example of lot frontage related to value , the corre lation coefficient 
is close to I , so we can feel comfortable using linear regress ion. 

Suppose, though, that the correlat ion coeffi cient was nOI close to 1 but 
instead was 0.5 or 0.6. This would indicate that a stra ight line is not a 
very good fit to the data. Then you might try to fit a curve to the data. 

Refer to the applications books for a descriptio n of three other types of 
curves: exponential , logarithmic, and power. A correlation coefficient 
can be calculated for each of these curves and should be interpreted 
similarly: if r is close to ± I . the curve is a reasonable approximation of 
the data. If not , try a different cu rve. 

Linear Estimates X, 9 
Now that we know our data fit s a line close ly. we can trust result s of our 
linear estimates. Wi th the data totaled in registers R\ through R6 • a 
predicted y (designated y) can be calculated by key ing in an x-va lue and 
press ing [];!] . And a pred icted x (designated x) can be ca lculated by 
keying in a y-value and press ing [I!J . 

Example I : Fo r the previous example, find projected va lues for 80-, 
95-, and 100-foot frontages. 

Keystrokes 

80rnCEJ 

95rnCEJ 

lOOrnCEJ 

Display 

11 ,922.65 

14,084.29 

14,804.83 

80-foot frontage 
projected value. 
95-foot frontage 
projected value. 
lOO-foot frontage 
projected va lue. 
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Given the value of a lot you could also estimate the lot frontage. What is 
the frontage of a lot valued at $14,5001 At $12,0001 

Keystrokes 

14500 ~ IT!] 
12000 ~IT!] 

Display 

97.88 
80.54 

/ 

Lot frontage (feet). 
Lot frontage (feet). 

If you wish to graph the regression line , you can calculate the coefficients 
of the linear equation y = A + Bx as follows: 

Keystrokes Display 

o ~CEJ 393.90 

ISTolO 393.90 

O ~IT!] -2.73 

1<"' 1 2.73 

10<LI01<»10 144.11 

y-intercept (A); projected 
value for x = O. 
Store this va lue for calcu­
lating the slope (B). 
x- intercept; when 
y - 0 then x = - NB . 
Slope of the line (8); indi­
cates the change in the pro-
jected value caused by an 
incremental change in the x 
va lue. 

Thus the equation that describes the regression line is: 

y = 393 .90 + 144. 11 x 

You'lIleam in the next pages how a key sequence like thi s can be simply 
put into a program so that press ing one key will compute both coeffi­
cients. 
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Plotting this example, you see that a I-foot increase in the frontage 
results in a projected increase of $144.11 in value. 

15,000 

13,000 

" 
11 ,000 

" OJ 9,000 > 
~ 7,000 "0 
0 

5 ,000 

3 ,000 

1,000 

Projected value for 
1 ~O-foot frontage 

Projected value for 
95-100t frontage 

Projected value for 
80-foot frontage 

o 10 20 30 40 50 60 70 80 90 100 ' 

Frontage (in feet) 

Example 2: You bought a house 3 years ago for $47,500. The first year 
it apprec iated $5,000. The second year its value rose to $60,000. Today 
you figure the market price to be $64.000 if you were to se ll. What will 
your house be worth next year? 

Keystrokes 

[DCLb\R0 
47500 I'N"''' I 
1 ITJ[E] 
52500 1"""" 1 
2 [D[0 
60000 1"""" 1 
3 [D[0 
64000 I """,.1 

4 [DEE' 

Display 

47,500.00 
1.00 
52,500.00 

2.00 
60,000.00 
3,00 
64,000.00 
4.00 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 
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~ 

~ 

L 
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To make a projection for next year (year 5). s imply solve for y: 

Keystrokes 

SmCEJ 

Display 

70,250.00 

77/78 



PART II 
Programming 



Section 5 

What Is a Program? 

A program is nothing more than a sequence of manual keystrokes that is 
remembered by the calculator. You can then execute the program as 
often as you like- typically with just one keystroke. The answer dis­
played at the end of execution is the same one you would have obtained 
by press ing the keys one at a time manually. No prior programming 
experience is necessary for HP-38E calculator programming . 
As we briefly explained in the introduction, calculator programming is as 
simple as pressing the keys you would manually press to solve your 
problem. But even though HP-38E calculator programming is simple to 
understand and use , it is very JX>werful, featuring : 

• An obvious programming language. 

• Up to 99 lines of program memory. 

• The ability to combine several keystrokes into each line. 
• Decision-making capabi lity for sophisti cated routines . 
• Several editing operations to facilitate corrections. 

Together these features provide you with the tools necessary to tackle 
complex problems with unabashed confidence. 

Why Write Programs? 
Programs are written to save you time on repetitive calculations. Once 
you have written the keystroke procedure for solving a particular prob­
lem and recorded it in the calculator, you need no longer devote 
attention to the individual keystrokes that make up the procedure. You 
can let the ca lculator so lve each problem for you. And because you can 
easily check the procedure in your program, you have more confidence 
in your final answer since you don't have to worry each time about 
whether or not you have pressed an incorrect key . The calculator per­
forms the drudgery , leaving your mind free for more creative work . 
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Three Modes of Operation 
There are three ways to use your HP-38E calculator: 

I. Manual run mode. 

2. Program mode . 

3. Automatic run mode. 

Manual Run Mode. The functions and operations you have learned 
about in the first pan of this handbook are performed manually one at a 
lime. These functions combined with the automatic memory slack enable 
you to calculate any problem with ease. 

Program Mode. In program mode the functions and operations you 
have learned about are not executed, but instead are recorded in a part of 
the calculator called program memory for later execution. To get into 
program mode, simply press [!) I P/ R I (program /mil). All operations on 
the keyboard except the following six* can be recorded for later execu­
lion when the calcu lator is in program mode . These six operations 
cannot be recorded: 

These six operations work inprogram mode to help you write and record 
your programs. 

Automatic Ru n Mode. The HP-38E can also be used to automatically 
execute a list of operations when the calculator is in run mode if they 
have previously been recorded in program memory. Instead of pressing 
each key manually, the recorded operations are executed sequentiall y in 
automatic rim mode when you press ~ (rlm /l'top). You press only one 
key and the entire li st of recorded operations is executed much more 
quickly than you could have executed them yourself. 

-The followi ng operations are also not r«cordable but they do not assist you in pro­
gramming: m CLEAR ~. m CLEAR I PREFIX !. I STO II ENTERII. The first twO 
operations do nothing in progrQm mode. I STo ll ENTER!! will perform the seJf-check. 
which clears the automatic memory stack in The HP-38C and QII memory in the 
HP-38E. 
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Introductory Program 
The discount price plus sa les tax program you wrote, recorded, and 
executed in the introduct ion showed you that the sequence of keystrokes 
used to solve a problem manually is the same sequence used in a pro­
gram. Now let's return our attention to that program to explain the 
information displayed in program mode. 

First put the calculator in program mode by press ing 00 ~ so that the 
next sequence of keystrokes will be recorded for later execution. Second, 
press [!)~ to clear the calculator of previous programs. The display 
will show: 

00-

This tell s you that you are at the beginning of program memory . Line 00 
contains an automatic stop instruction and cannot be used to record your 
program keystrokes . Program keystrokes are recorded in lines 0 I 
through 99. 

With 00- displayed in progntm mode. you are ready to key in your 
program. The short li st or keys for calculating 25% discount on cost 
plus 6% sales tax is: 

\ 

Keys Comments 

I ENTER . I 

25 } 
00 
G 
6 
00 
[!] } 

Keycodes 

This key separates the cost from the di scount rate. 

These keys calculate the amount of discount and 
subtract thi s amount from the original marked 
price. 

These keys calculate the sales tax and add it to the 
di scounted cost. 

Press the first key of the program and the display will change to : 

01· 31 

-I-
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The two digits displayed on the lefl designate the line number of 
program memory, while the two digits d isplayed on the right designate 
the key stored in that line . Each key on the keyboard has a two-digit 
keycode, except for the digit keys. For convenience, the digit keys, and 
their respective ahemate functions, are coded 0 through 9. All other keys 
are coded by their position on the keyboard . The first digit denotes the 
row of the key and the second digit the number of the key in that row . So 
31 te ll s you that the key is in the third row on the ca lculator and thai it is 
the first key in that row, the I EJrrrnRt I key. 

~bldrn 
~ 

~i=B~83 

fHl±lg~ 

Third row 

First key 

This handy matrix system 
allows you to easily deter­
mine the code for each 
instruction without using a 
reference table. 

The keys for finding a 25% di scount on cost plus 6% sales tax and (heir 
corresponding displays are shown below. Press each key in tum and 
ve rify the keycode shown in the display. 

Key Display 

I ENTeR. I 01- 31 
2 02- 2 
5 03- 5 
[ill 04- 23 

8 05- 41 
6 06- 6 
[ill 07- 23 

m 08- 51 
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Running a Program 
Programs are executed in automatic run mode . To return to run mode 
from program mode, press [[)~ (programlrun). Returning to run 
mode automatically resets the calculator so that program execution will 
begin from line 00. (Pressing (]] ~ in nm mode accomplishes the 
same thing .) Then , key in a value for the cost of an item and press I RIS I 
(run /stop) in run mode to run your program. The operations stored in 
program memory are executed sequentially downward from line 00. 
First line 0 1 is executed, then line 02, then line 03, and so on up through 
line 08 which contains the last step in program memory. After 
executing the last step in program memory (or a IGTol 00 program 
instruction) the calculator returns to line 00 and stops. 

IGTOI 00 
The calculator automatically maintains a IGTOI 00 instruction in 
every unused line of program memory. If you clear program 
memory by pressing Ci1 [f0 in program mode, · memory is filled 
with (ijl GTO I 00. The eight-line program you keyed in replaced eight 
of these instructions. 

Notice that all four keys composing the I1J I GTa I 00 instruction are 
merged into one line of the program to conserve program memory. (You 
will see more examples of merged keycodes later.) , 

When you keyed in your program, the program memory changed ... 

... from this... . .. to this. 
00-
01-25 7 00 
02-25 7 00 
03-25 7 00 
04-25 7 00 
05-25 7 00 
06-25 7 00 
07-25 7 00 
08-25 7 00 
0!>-25 7 00 

00-
01- 31 
02- 2 
03- 5 
04- 23 
05- 41 
06- 6 
07- 23 
08- 51 
09-25 7 00 

• Or, in the HP-38 Eonl)'. when program memory is cleared by turning the calculator 
off. then on . 
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The illustration on the left shows the first 8 lines of program 
memory immediately after pressing (iJ ICLP I in program mode. The 
illustration on the right shows program memory after recording the 
eight-line example program. 

A [GTo l 00 instruct ion in the program tell s the calcu lator to go to line 00 
and execute the aUlOmatic stop instruction there next. If I RIS I is pressed 
again in automatic fun mode, the calculator will begin executing inslruc· 
lions from line 00 as it did the first time . Each lime the calcu lator 
executes this prog ram . it ends execu tion al lineOO. ready to begin again. 

If you had recorded a 99-Jine program, after executing line 99 the 
calculator would go to line 00, the automatic stop instruction, and stop. 
Then you would have to press ~ to execute the program again. 

Now try an example. 

Example: Calculate the di scounted price plus sa les tax of a lamp 
marked $75 and an ottoman marked $115 . (Remember, we are still 
assuming a 25% di scount and 6% sales tax .) 

Keystrokes 

75 1 .,S I 
115 @ 

Disptay 

59.63 

91.43 ' 

Discounted price of lamp 
plus sales tax . 
Discounted price of ottoman 
plus sales tax. 

When you hold down the @ key , (he display will show the line where 
program execution begins. 

Each lime you press I RIS I the calculator executes the sequence of 
keystrokes you ha ve recorded . You calcu late the same answers you 
would obtain if you did each problem manually , but without the time or 
the tedium. 

Automatic Memory Allocation 
When you clear the calculator of previous programs. you have eight lines 
of program memory avai lable and 20 storage registers. The memory is 
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allocated like thi s: 

Program Memory 

00 

01 
02 

03 

04 

05 ,. 
07 

"" 

Storage Registers 

R. c::==:J R .• c::==:J 
R, c::==:J R., c::==:J 
R, c::==:J R., c:::::J 
R, c::==:J R., c:==J 
R. c::==:J R .• c:==J 
R, c::==:J R., c:==J 
R. c::==:J R .• c:==J 
R, c::==:J R , c:==J 
R. C=:J R .• c:==J 
R. c:==J R . c:==J 

As you key in the ninth line of programming , storage register R' 9 is 
converted to seven lines of program memory so that now the memory 
allocation looks like this: 

Program Memory 

~ 
Ej 

Of 
10 

" 12 
13 ,. 
15 

Storage Registers 

R.D 
R, c::==:J 

R .• c=:J 
R .• c:==J 
R , c:==J 
R .• c:==J 

r---, 
~ .. o---- R. . L ___ J 

Each time you use up seven more lines of programming, the calculator 
converts the bottom storage register into program memory. 

-.... 

-"-
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There is a funct ion, J ME'" I (memory map), on your calculator which 
describes the current memory allocation at any time, in or out of program 
mode. When you press 00 I MeM I after the program memory has been 
cleared, the display will show: 

P-OB ,-20 
~~ 

Available program lines Avai lable storage registers 

As long as you are pressing I MEM i the memory allocation will be 
displayed. When you lei go of the I MeM I key. the ca lcu lator returns to the 
original display_ So al any time , you can find out the number of lines 
available for programming and the number of registers available for 
storing data. 

You don't need to worry about the memory allocation if you're us ing on ly 
the first seven storage registers- the calculator converts storage registers 
to program memory automatically but never converts registers Ro 
through R6• The I MEM I function is extremely useful when you have 
recorded a lengthy program and you want to store data in more than seven 
registers. You know the exact amount of memory a llotted for each. 

When you record a full 99 lines of program memory, a map of the 
calculator's memory regi sters looks like this : 

Stack 

c::::::::J T 

c::::::::J Z 

c:=:J Y LAST X 
Program Storage 

c::::::::J X c::::::::J Memory Registers 

~ 
R, c::::::::J 

Financial Registers c::::::::J 02 R, 

c::::::::J " Olio 03 R, c:=:J 
c::::::::J ; ON, R, c::::::::J 
c:=J PV ON, R. c::::::::J 
c::::::::J PMT B R. c::::::::J 
c::::::::J FV ON. R, c::::::::J 
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As you can see, program memory is separate from the four stack 
registers, the LAST X register. and the financia l registers. Notice that 
instead of the original 20 storage registers (Ro through Rg , R.o through 
R. g) we now have seven storage registers, all of which will allow you to 
perfonn storage regi ster arithmetic. R] through Rs also accumulate 
statistical data . 

What happened 10 storage regi sters R7 through Rg and R.o through R'9? 
They have been converted to program memory. Each storage register is 
worth seven lines of programming. Rather than give you all 99 lines of 
programming memory al once, thus depriving you of 13 storage registers 
regardless of program length , the calculator converts storage regi sters 
into program memory one at a time, as you need them. 

Automatic Memory Allocation 

After the initial eight lines of programming , the calculator converts 
storage registers to program memory, seven lines at a time. 

When you have P·lines of program memory, you have r-storage registers 
left. 

P-08 ,-20 

P-15 ,-19 

P-22 ,-18 

P-29 ,-17 

P-36 ,-16 

P-43 ,-15 

P-50 ,-14 

P-57 ,-13 

P-64 ,-12 

P-71 ,-11 

P-78 ,-10 

P-85 ,-09 

P-92 ,-08 

P-99 ,-07 
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Writing a Second Program 

Now let's write a second program and 
use it to further explore the program­
ming capabi lit y of you r calcu lator. 
Suppose you are a jewelry distributor 
and you wan t to write a program that 
will help you comple te you r billing 
invoices. 

You· ve received the fOllowing order, and need to complete the last 
three columns of the invoice . 

I 

DIRECT FOAM PuRChASE AEOU SITI(lO.I OROER 

PO No 25-

RASTON, UNGER, BENTZ a YATES 
JEWELERS 

2561 NW Mome.on Av. 
NrN York, NrN YOI'k 14203 
Telept.o .... (716) 731-1240 

ORDE;R I CONFIRMING I SHIP YIA 
DATE 

SURFACE .. , UPS 

YENDOR WILL CALL OTHER 

",. on OESCRIP'TlOfoj UNIT TOTAL TAX I FINAL 
PRICE 6_1" 

1 _ I!.. SS4S~~~. s 6.!;50 , , , 
- - -

2 " RGI3 Ruby Ring 12_90 , , , 

" GB81~~_ 85.00 ? , , 
3 r- - ~~ - . -

5 00163 Di,mend 345.00 , , 
4 :- I -
5 L 9 __ ~""'~ - I~~ '- i-'+.2.1 
61 ! I 

~ 

~ 

90 
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For each line of the invoice, you need to calculate the total (quantity 
x unit price), 6.75% tax on the tOlal, and final cost (total + tax) . 

Before you begin, store the tax rate in storage register Ro. This will 
decrease the number of keystrokes used to solve the problem. 

Keystrokes 

6.75 ISTOI 0 

Display 

6.75 Store tax rate. 

If you enter the quantity and key in the unit price for each line, the 
problem could be solved manually by pressing the keys shown in the 
left-hand column thai follows . Let's comple te the first line of the invoice, 
manually: 

Keystrokes 

13 1""",,1 68.5 

Display 

68.5 

890.50 
6.75 
60.11 
950.61 

Enter quantity and key in 
unit price . 
TOTAL. 
Recall lax rate. 
TAX (6.75% of $890.50). 
FINAL ($890.50 plus 
$60.11). 

The program keystrokes for this problem are the same, only we begin 
with the 0 key so that we can enter different quantities and unit prices . 
Simply toggle into program mode by pressing 00 ~ and press m 
Cfm 10 clear program memory and display line 00. Then key in the 
list of keystrokes above . omilling 13 I ENT£Rt I 68 .5. Verify that each 
keycode is correct as you key in each instruction by checking the 
di splays shown. 

Keystrokes Display 

0 01- 61 Quanlity limes price. 
IRCL I O 02- 22 0 Recall tax ratc. 
(ill 03- 23 % tax of total quantilY. 

0 04- 51 Add for net cost. 

The keys are not executed, bUI are recorded in program memory lines 
0 1 Ihrough 04. 
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Notice that you recorded two keystrokes, IRCLI O. into one line (02) 
of the program . Earlier , we saw that the four keys in rn 10To i00 were 
also recorded in one line of programming. IRCl l O. like 00 IGTo l 00, 
has a merged keycode to conserve program memory . In every case 
where several keys are required to perform a single operation (e .g . 
ITJ(E] . I sTol0 1. 00 ~ ), the keycodes are merged into one line 
of program memory . 

Note: Each operation, prefixed or not. requires only one line 
of program memory. 

For each keycode. the two digits on the left of the display designate 
the line number of progmm memory that is being displayed . The rest 
of the numbers in the di splay indicate the keys used to perform one 

operation. For instance. 02 above indicates that [ RCl l 0 has been recorded 
in line 02 of progra m memory . The digits 22 denote the IRCLI key and 
the digit 0 denotes the 0 key. The operation stored then, is I RCl l 0 
which reca ll s the number in storage register Ro into the di splay or 
X-regi ste r . 

Now, to run the program we ha ve just recorded, toggle back into ~ 
rUIl mode and e nter the quantity and unit price of the first item on the 
invoice again to compare with the previous result s. Then press I RIS I ~ 
to execute the program. 

Keystrokes 

OOC2J 
13 1.,.,..,1 68.5 

Display 

68.5 

950.61 

Toggle back into rull mode . 
Enter quantity and key in 
price. 
FINAL (net amount) . What 
happened? 

The program didn"t stop to show the intermediate re sult s for the total 
and tax columns. The ca lculator executed each program line sequentially 
until it reached the end of the progrdm. Thus, only the final result is 
di splayed " But that' s easy to change . First , we'll di scuss some keys that 
will aid you in reviewing your programs. 
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Displaying Each Line 
In orde r to look at this program , you need to be able to d isplay each 
step . Two operations allow you to do thi s: I SST) (single step ) and l esT I 
(back step ). 

With the invoice program still recorded in the calculator , toggle into 
program mode by pressing (jJ~ and press C!J !SST I once. The di splay 
will change to: 

01- 61 

Press rn ~ again and the display will change to: 

02- 22 0 

Now press rn lesT l, You can see what has happened. You are back 
at program memory line 0 1. Press 00 I eST I again and line 00 is di splayed . 

So I SST I s ingle sleps to display the contents of the next line of program 
memory. 

And I eST I backsteps to d isp lay the conte nt s of the previous line of 
program memory. 

Of course, because these two keys work in program mode, neither can 
be stored in program memory. 

Displaying a Particular Line 
If you want to see one o f the later lines in a length y program, I ssT] is 
inconvenient. just as backstepping through eight o r 80 lines of program­
ming would be annoying. To display a particu lar line of program mem­
ory use the IGTa I inst ruction followed by a decimal poim and then key in 
the des ired two-digit line number. 

Remember: To display a line in program mode, press the 
decimal point before you designate the line number of the 
@!£J instruction. If you do not use the decimal point, your 
@!£J instruction will be recorded for program execution. 

When you are in nm mode, you can specify the line number in a ICTO I 

inst ruction either way: with or withou t a decima l point. The display 
remains unchanged, but program memory wi ll be set to the line number 
specified (as long as that line number is curren tly allocated to program 
memory). 
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For example, to see line 04 in the prev ious program, press (!) I GTa I. 04 
so that the disp lay shows: 

04- 51 

When using the IGTO I key in thi s way, always use two digits for 
designating line numbers (0 1 through 99). If you attempt to go to a line 
number that is nO( within memory as currently described by (]] I MEM I 
the calculator will di splay Error 4 

Try 10 go to line 56 of program memory: 

Keystrokes Display 

00 IGTOI .56 Error 4 

This means that you have attempted to go outside the current allocation 
for program memory. You saw earlier that the calculator gives you eight 
program lines to start writing your program. Don't worry - if you have a 
long program and reall y do need to see line 56, the calculator will let 
you do it. 

Now. pressing any key will clear the error message from the calculator 
and return it to the original display. 

Interrupting Program Execution 
From time to time you will want a program to stop execu tion by it self 
so that you can enter new data or view an intermediate result. (In our 
invo ice example , we wou ld like to see the intermediate results for 
TOTAL and TAX so that they may be recorded.) There are two 
opera tions on your HP-38E calculator that wi ll automa tica ll y interrupt 
program execution when they are encountered as program instructions: 
~ ( run /stop ) and IPSE I (pOllse). 

Stopping Program Execution 

~ works d iffe rentl y as an executed instruct ion in a prog ram than it 
does when pressed from the keyboard in run mode. As an executed 
instruct ion, ~ stops program execu tion, allowing you to key in new 
data or to write down an intemlediate result . 

Whe n ~ is then pressed from the keyboard in run mode. the calculator 
resumes program execution sequentia ll y downward . 
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Let's mcxiify our invoice program to see how I R, S I can be used (and 
to complete our invoice!) . We want to record I R,S I in two places. 

To record the program , make sure that you are in program mode (a 
line number wi ll be in the display on the left) and press [[) @]] to 
erase our previous program and display line 00. Then key in the 
following li st of keys. 
Keystrokes Display 

o 
I R' S I 
IRCLIO 
lID 
I R' S I 

o 

01-
02-
03-
04-
05-
06-

61 
74 

22 0 
23 
74 
51 

Quantity times unit price. 
Stop to record the TOTAL. 
Recall tax rate from Ro. 
Calculate tax on TOTAL. 
Stop to record the TAX. 
FINAL (net amount TAX + 
TOTAU. 

In order to run thi s program, toggle back into run mode by pressing 
m ~ Now use the program to complete the invoice below. (You 
may want to check storage register Ro to see if the 6.75% tax rate is 
still there . Press IRCll O. If 6.75 appears on the display, you haven't 
previously erased it. If not , key in 6.75 and press ISlOI 0.) 

DIRECT FORM PURCHASE REOOISITION ORDER 

PO No 25 

RASTON, UNGER, BENTZ & YATES ________________ JEWELERS 

OADER I CONFIRMING I SHIP VIA 
DATE 

I VENDOR 

rr •• Ort O£SCRIPTlON 

1 " SSAS'-r~ 

" RG 13 Ruby Ring 
2 --

" 

25451 N.W Morrison A ..... 
~ York. New York lA203 
Telephone (716) 73HI2AO 

SURFACE "R UPS 

WILL CAlL OTHER 

UNIT I TAX 
PRICE TOTAL ' .T5' 

$ ~50 $890 .. seo. ll 

72.90 , , 
- -

85.00 , 

..... L 

950.61 

, 
-
, 

3 
GBeT Gold Band _ c- - -- -

r- '- 00163 Oiamond ~~t- '- , , 
4 - - -- -- -

r- ' OfeFir.~ _ 155.25 , 
f-- ' -

, 
5 - ~ -
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Let' s start with the first item on the invoice again, so that you can 
verify the answers obtained manually. 

Keystrokes Display 

!3 !EHTER.! 68.5 68.5 Enter quantity and key in 
unit price . 

[]K) 890.50 Program stops to di splay 
TOTAL. 

I A/ 5 1 60.11 Program stops to di splay 
TAX . 

[]K) 950.61 FINAL net amount of first 
item is calculated . 

!8 !EHTER. ! 72.9 72.9 Enter quantity and price 
of second item . 

@[) 1,312.20 TOTAL. 
[]K) 88.57 TAX . 
I RIS I 1,400.77 FINAL. 
24 !EHTER. ! 85 85. Third item . 
I A/ S I 2,040.00 TOTAL. 
I A/ S I 137.70 TAX . 
I AIS I 2,177.70 F!NAL. 
5 I ENTER. I 345 345. Fourth item. 
[]K) 1,725.00 TOTAL. 
[]K) 116.44 TAX. 
@!) 1,841.44 FINAL. 
9 !EHTER. ! !55 .25 155.25 Fifth item . 
[]K) 1,397.25 TOTAL. 
@ 94.31 TAX . 
I RIS I 1,491.56 F!NAL. 

With the quantity in the V-registe r and the unit price in the X-register, 
pressing []K) in run mode ca lculates the lotal (quantity x price) and 
stops at the first I RIS I instruction encountered. Press ing [ R' S I again 
calcu lates the amount o f lax on the lotal quantity . Pressing ~ a 
third time calculates the fin al net amount for the item and program 
execu tion stops at line 00, ready 10 run again . 

In general , I RIS I is recorded into a program when you need to di splay 
more than one answer. As we have seen, ~ is not necessary when 

!;: 

~ 

E= 
,;: 

!;: 

~ 

~ 

E= 
E= 
~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 
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you want to di splay o"/y one answer or the final answer of a series 
since the calculator automatically ends execution at line 00, ready to 
begin again. 

Pausing During Program Execution 

A ! PSE I (pause) instruction executed in a program momentari Iy interrupts 
program execution to display intennediate results that do not have to be 
written down. The length of the pause is about I second . although more 
than one I PSE. I instruction can be used to lengthen the time if desired . 

To see how IPSE ) can be used in a program , we'll modify the invoice 
program again. In the new program, the TOTAL and TAX amounts 
will be briefly displayed before the FINAL answer is calculated . 

At the same time , it would be convenient to sum all three of the last 
columns on the invoice , so that we don't have to compute their sums 
manually. We will incorporate storage regi ster arithmetic (refer to YOllr 
HP Financial Calclliator, The Display and Memory) into the program 
so that the answers will be at your fingertips when we ' re done. 

Before you key in the program. press OJ CLEAR [II, to clear the 
stati stical registers R] thro u gh~ . (We will use three of these registers for 
summing.) The 6.75 tax rate should still be in storage regi ster Ro . 
Now press OO~ to toggle into program mode . Then press 00 ~ 
to clear program memory and di splay line 00. Key in the following list 
of keys. 

Keystrokes Display 

0 01- 61 Mult iplies quantity times 
pri ce. 

mlPSEI 02- 25 4 Pauses to display TOTAL. 
I STO I[£) 03-21 51 1 Adds TOTAL to contents of 

R,. 
IACLIO 04- 22 0 Reca ll s tax rate . 
[ill 05- 23 Finds % tax of TOTAL. 
mlPSEI 06- 25 4 Pauses to display TAX . 
15.0102 07-21 51 2 Adds TAX to contents of Rz. 

0 08- 51 Adds TOTAL to TAX . 
15Tol0 3 09-21 51 3 Adds FINAL to contents of 

R,. 
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Now loggle back into run mode by pressing 00 C!Z[) . This program also 
assumes that you enter the quantity into the V-register and the price into 
Ihe X-register. 

f
O'RECT F~M PURCHAse ReOUISITION ooOER 

PONQ2!>-

RASTON, UNGEA, BENTZ & YATES 
JEWELERS 

ORDER 
O ... TE 

ITEM 

1 

2 

3 

4 

5 

6 

Keystrokes 

13 I ENTER . I 68.5 
~ 

18 I EN"''' I 72.9 
~ 

2561 N.W Mon1.otl ....... 
New Veri:, New yon. 1.203 
T~ (716) 731 ... 240 

CONFIRMING I SHIP VIA SURfACE A>R ues 

I VENDOR WILL CALL OTHER 

QTY DESCRIPTION UNIT TOTAL fA< FINAL 
PRICE 6.75' 

_'~ S~Star~ S 6!:.50 f~50 $60..:.,'1 ~6' 

_1~ RGI3 Ruby Ring r- 7~90 012.20 _ 88 57 .~77 

,-2~ G881 Geld 8and _ 85.00 ,040....:.,.00 137.70 .17710 

- ' 00163 DIamond 3015.00 1.72500 116~' .841" -

- '- - OFaFtr'~ 155.2S .39~5 y .32- .".!!.S6 

, , , 

Display 

Item # I. 
890.50 TOTAL. 
60.11 TAX . 
950.61 FINAL. 

Item # 2. 
1,312.20 TOTAL. 
88.57 TAX . 
1,400.77 FINAL. 
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Keystrokes Display 

24 I.Hm .. 1 85 Item # 3. 

~ 2,040.00 TOTAL. 
137.70 TAX. 
2,177.70 FINAL. 

5 I.Hm .. 1 345 Item #4. 

~ 1,725.00 TOTAL. 
116.44 TAX . 
1,841.44 FINAL. 

9 1""""1 155 .25 Item # 5. 
I FI l S r 1,397.25 TOTAL. 

94.31 TAX . 
1,491.56 FINAL. 

I FlCL I I 7,364.95 Sum of TOTAL amounts. 
IFlCLI2 497.13 Sum of TAX amounts. 
I FlCL I 3 7,862.08 FINAL sum. 

Program Stops 

At times a mistake of some kind in your program will stop program 
execu tion . To he lp you identify why the calculator stopped in the midd le 
of your program, possible reasons are li sted below . 

Executing a RJS. The execut ion of a ~ instruction in a program 
halt s program execution at the line followin g the I AIS I. 

Executing Line 00. Wheneve r line 00 is executed in a program , 
progmm execution stops at line 00. 

Pressing Any Key. Press ing any key halts program execution. You can 
press I FI l S 1 again to resume program execution from where it stopped. 
If you toggle into program mode to see where the program stopped, 
be sure to note the line number. To resume program execution from 
that line , toggle back into nm mode and use a ICTO I instruction to go to 
that line number before pressing I FI l S I. 
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Overflow Calculations. Your calculator has been designed so that you 
can always tell why the calculator stops by looking at the display. 
If program execution stops because the result of a calculation in the 
X-register is a number with a magnitude greater than 9.999999999 X 

1099 , all 9's are displayed with appropriate sign. It is then easy to 
detennine the operation that caused the overllow by toggling to program 
mode and identifying the keycode in the display. 

If the overflow occurs in one of the storage registers as the result of 
storage register arithmetic, the calculator will display Error 1 to 
inform you of the overflow.· Check the storage registers to see in 
which register the overflow has occurred. 

Error Stops. If the calculator attempts to execute any error.causing 
operation during a running program, execution immediately halts and Ihe 
calculator displays Error and a number from I to 8. Press any key to 
clear Ihe error message (the function is nOI executed) and toggle into 
program mode to see the line and keycode of the error·causing 
instruclion. Don't forget, when you toggle back into run mode, you'll 
be back at line 00 . 

• In the HP-38Eonly, Error 1 will also resuh from a storage register overflow caused by 
summation with rr;] . 



Section 7: 

Decisions 

Flowcharts 
AI Ihis poinl, we digress for a momenl from our discussion of Ihe 
caiculalOr ilself 10 familiarize ourselves wilh a fundamenlal and 
eXlremely useful 1001 in programming- the flowchart . 

A flowchart is an outline of Ihe way a program solves a problem. 
Wilh 99 possible inslruclions, il is quile easy 10 get "lost" while 
creating a long program , especially if you Iry 10 simply load Ihe 
complete program from beginning to end wilh no breaks. A flowchart 
is a shorthand that can help you des ign your program by breaking it 
down into smaller groups of instruclions. It is also very useful as 
documentation- a road map that su mmarizes the operation of a 
progmm . 

A flowchart can be as simple or as detailed as you like. Here is a 
flowchart thai shows Ihe operations you executed 10 find the tOlal, tax , 
and final amounlS on an invoice . Compare the flowchart 10 the actual 
instructions for Ihe program . 

102 
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Flowchart Instructions 

Start 

Multiply_ 0 

~o 

00 

0 

8 
You can sec the simi larities. At limes, a fl owchart may duplicate the 
set of instructions exact ly, as shown above. At other limes. it may be 
more useful to have an entire group of instructions represented by a 
single block in the flowchart for the program to calcu late the net amount 
of an item or quantity. 
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C? 
r 

Compute net 

I amount. 

1 

8 
Here an entire group of instructions was replaced by one block in the 
flowchart. This is a common practice, and one which makes a flowchart 
extremely useful in visualizing a complete program. 

You can see how a flowchart is drawn linearly, from the top of the 
page 10 the bottom. This represents the general flow of the program, 
from beginning to end. Although flowcharting symbols sometimes vary, 
throughout this handbook we have held to the convention of circles for 
the beginning and end of a program or routine, and rectangles to 
represent groups of functions that take an input, process it, and yield 
a single outpul. We have used a diamond to represent a decision. where 
a single input can yield either of two outputs. 

For example. if you had two numbers and wished to write a progmm 
that would display only the larger, you might design your program by 
first drawing a flowchart that looks like the one shown on the following 
page: 
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~ 
~ 
~ 

Yes Is No 
#2 larger than 

#1 ? 

Stop G 
After drawing the nowchan, you wou ld go back and substitute groups 
of instructions for each element of the nowchart . When the program was 
loaded into the calculator and run, if # 2 was larger than # I, the answer 
to the question "I s # 21argerthan # I T' would be YES, and the program 
would take the left -hand path. di splay #2. and SlOp. If the answerto the 
question was NO. the progntm would execute the right-hand path, and 
# I would be displayed . (You will see later the decision-making 
instructions available on your calculator.) 
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As you work through this handbook, you will become more familiar 
with flowcharts. Use the flowchart s that illustrate the examples and 
problems to help you understand the many features of the calculator, 
and draw your own flowcharts to help you create, edit. eliminate errors 
in , and document your programs. 

Branching 
Although program execution is normally sequential , with one line 
executed afler another, execution can be transferred or "branched" 
to any line in program memory. The " branch" can be made uncondi­
tio nall y or it can be made dependent on the outcome of a comparison 
of data values. 

Unconditional Branching and Looping 

You have seen how IGTOl 0 is used in program mode to help you 
display any line in program memory. You can also use the ICTol 
instruction as part of a program , to branch program execution to the 
line number speci fied. It can tell the calculator to execute line 00 next, 
as we have already seen, orto execute any other line in program memory . 

By using a IGTOI instruction in your program, you can transfer execution ~ 
to any part of the program that you choose. 

02-

03- 1-
Execution branches to line 03. 

09-25 7 03 - ( 0010<01 03) 
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A I GTO I instruction used thi s way is known as an unconditional branch. 
It always branches execution from the I GTO I instruction to the specified 
line number. 

When recording a "go 10" instruction, always follow [GTo l with two 
digit keys to designate the line number . For instance, to branch to line 3, 
the program instruction must be 00 [GTOI 03. 

A common use of a branch is to create a "loop" in a program. For 
example, the following program calculates the squares (a number 
times itself) of consecutive integers beginning with zero. The 
calculator continues to compute the square of the next consecutive 
integer until you press IRIS! to stop program execution. The simple 
formula used is: x = n X n where n is continually incremented by 
one. 

~ To key in (he program, toggle inlOprogram mode by press ing []] ~ 

-~ 
-~ 
---' 

-~ 
---",! 

---",! 

Keystrokes Display 

[]] lli!J 00- Clear program memory. 
0 al- a 
!SlO! I 02- 21 
!RCl ! I 03- 22 1 
(!lIPSEI 04- 25 4 Pause 10 di splay inleger. 
!ENTERt! 05- 31 

0 06- 61 
(!lIPSEI 07- 25 4 Pause to di splay square . 
I OB-
I sTOIITJ I 09-21 51 1 
(!l@'§) 03 10-25 7 03 

To run the program, press 00 ~ and then press ~. The program 
will begin displaying integers and their squares and will continue to do so 
until you press ~ from the keyboard or until the calculator overflows. 
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How il works: The fGTol 03 instruction causes the calculator to break 
the sequential execution and resume from the new line . 

Since execution is transferred to the instruction in line 03 each time the 
calculator encounters the IGTol 03 instruction in line 10, the calculator 
will remain in this "loop." continually adding one to the number in 
storage register RJ and di splaying the new number and its square. 

Looping techniques like the one illustrated here are common and 
extraordinarily useful in programming . By using loops, you take 
advantage of one of the most powerfu l features of your calcu lator- the 
ability to update data and perform calculations automatically. quickly. 
and if you so desire , endlessly . 

Conditional Tests and Conditional Branching 

Often there are times when you want a 
program to make a deci sion. For 
example. suppose an accountant wishes 
10 write a program Ihat will ca lculale 
the amount of lax 10 be paid by a number 
of persons. For Ihose with incomes of 
$10,000 or less. the lax is 17% . For 
those with incomes of more than 
$10,000, the tax is 20%. A flowchart for 
the program might look like thi s: 
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Yes 
.-___ -< income over)------, 

No 

$10,OOO? 

8 
Two different program instructions enable you r ca lculalOr to make 
decisions. li ke the one shown above, depending on the ou tcome of a 
comparison of data va lues. 

rn Ix~)'1 Tests to see if the va lue in the X-register is less than or equa l 
to the val ue in the V-register. 

(!) Ix:o o l Tests to see if the value in the X-regi ster is equal to zero. 
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Each conditional essentially asks a question when it is encountered as an 
instruction in a program. If the answer is YES , program execution 
continues sequentially downward with the next instruction in program 
memory . If the answer is NO, the calculator branches around the next 
instruction . For example: 

Yes L Conditional Test __ J No 

You can see that after it has made the conditional test, the calculator will 
do the next instruction if the lest is true. This is the "DO if TRUE" 
rule . 

The line immediately following the conditional test can contain any 
instruction. The most commonly used instruction will be a IGTOI instruc· 
tion. This will branch program execution to another section of program 
memory if the conditional test is true. 

Yes c=::: 
I 
I 

L __ , 

Conditional Test 

00 _G10 07 

Instruction 

Instruction 

Instruction 

Instruction 

line 07 
j 

-, 
I No 

-' 

Now let 's look at that accountant's problem again. For persons with 
~ 

incomes of more than $ 10,000. the tax is 20%. For persons with incomes ~ 
of $10,000 or less. the tax is 17%. The following program will lest 
the amount in the X-register and compute the correct amount of tax. ~ 
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Keystrokes 

lOOOOl sTol O 

m~ 
00@:E) 
IRcl ! 0 
I XlY I 
00 I"<yl 
00iGToI 08 
2 
o 
oolmol 10 
I 
7 
[ill 

Display 

10,000.00 

00-
01- 22 0 
02- 33 
03- 25 5 
04-25 7 08 
05- 2 
06- 0 
07-25 7 10 
08-
09- 7 
10- 23 

Decisions 111 

Store test value in Ro while 
still in TllII mode. 
Toggle into program mode . 
Clear program memory. 
Recall contents of Ro ... 
and place in Y -register . 
If income less than or equa l 
to $10,000, go to line 08; if 
not, skip to line 05 . 

Now let' s run the program to compute taxes on incomes of $15.000 and 
$7.500: 
Keystrokes Display 

OO[@ Back to TIIn mode. 
15000 ~ 3,000.00 Tax . 
7500 I RIS I 1,275.00 Tax. 
The program discussed earlier in this section, calculating the 
squares of integers, contained an infinite loop. In other words, the 
calculator would continue to compute squares of integers until you 
stopped it. But you can use the decision-making power of your 
calculator to get out of a loop. 
Let's write a program to calculate the percentage that each number in a 
series of numbers is of the total sum of the numbers. We will use the 
[£fi] and ~ keys to input the numbers rather than IsTO ! because, as 
we have seen in the di scounted cash now analysis section, [E&) not 
on ly stores a number in storage register Ro, but also sets the 0 register 
to zero. The ~ key stores numbers in consecutive storage registers 
Rio R2 • R3 , •.• and also increments the contents of the 0 register by 
one, each time it is pressed. 

This program wi ll consist of two main parts: 
I. Input the series of numbers and find thei r sum. 
2. Calculate the I "loT ! for each number of that sum. 
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To inpullhe numbers using a progrdm, we will want to use a flag of some 
sort to tell the calculator that we have finished entering the series of 
numbers . Since x = 0 is a conditional on the HP-38E , let's use ze ro as 
a flag . This means that when the calcu lator reads a zero entry , it will 
branch 10 the second part of the program. 

The flowchan for the first half of the program looks like th is : 

Initialize: 
Set , to O. 
Set @] to O. 

I 
+ 

Key in 
next number. 

Yes A No 

~ 
this numbe 

j zero? 

Begin Store number 
calculating with , 
% totals . Add t to@] . 

~ 
Add number r--to total . 
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Now let's record the first part of the program: 

Keystrokes Display 

OO~ 00- Toggle into program mode . 
OO@I) 00- Clear program memory . 
OO@iI 01- 25 13 Store displayed number in 

Ro and set @) to zero. 
I R,S I 02- 74 SlOP to enler number. 
OO lxool 03- 25 6 Is number zero? 
00 1 .. 0 108 04-25 7 08 Yes. then go to line 08. 
OO@L] 05- 25 14 No, store number . . 
[IJ 06- 51 and add it to lotal. 
00 1 .. 0 102 07-25 7 02 Go back to line 02. 
ICLXI 08- 34 Clear X-register to cont inue 

with program. 

The above portion of the program will enable you to key in a series 
of numbers (after initializing CFo) until you key in zero. Then the pro­
gram will go to the next portion of the program . Let's look at the 
flowchart for the remaining portion of the program. 
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Ves 

Find % of total. 

'---------8 
The 0 registe r has been count ing the number of @U entries. so we 
can use it in the decision-making process. Each time we reca ll a ~ ~ 
entry. the contents of the 0 register are automatically decreased by 
1.00. When 0 is decreased to zero, the program stops. E= 
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Now record the rest of your program: 

Keystrokes Display 

08- 34 (Last recorded instruction.) 
IRCl l1E) 09- 22 11 Recall IE). 
OOlxool 10- 25 6 Compare 10 zero. 
OOIGwl OO 11-25 7 00 If zero, go to line 00 and 

halt. 
ICLXI 12- 34 If not, clear display . 
IRclIOO@ 13-22,25 14 Recall CFJ entry. 
001 .... 1 14- 25 4 Pause to display number. 
001 .... 1 15- 25 4 (Two seconds!) 
III@] 16- 24 22 Calculate % of total. 
001 .... 1 17- 25 4 Pause to display % of total. 
001 .... 1 18- 25 4 
IClXI 19- 34 Clear display for next 

number. 
OOi GToI 09 20-25 7 09 Back to line 09. 

Let's discuss what you have recorded. Instruct ions in lines 09 through 
20 tell the calculator to retrieve ~ entries in the opposite order that 
you entered them. At the same time the calculator is told to display the 
number, then display the percentage that number is of the total sum. 
When the conditional test is YES, i.e .• when n = 0, the program branches 
to line 00 and stops. 

Why did we record all of the ICl XI instructions? In the first part of the 
program we calculated a sum. This sum is the base number for all of 
our 1'1oT I calculations. In order to retain this sum in the Y.register, 
you must clear the display before a new number is keyed in, so that 
the base number is not moved up further into the automatic memory 
stack. If you press IClXI before you key in a number, the contents of 
the Y·register are not disturbed. (Refer to RPN and the Automatic 
Memory Stack in Your HP Financial Calculator.) 

How many numbers can we include in the sum? Press [[) I MEM I to find 
the number of registers currently allotted for storage. 
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Keystrokes 

001 .... 1 

Display 

P·22 ,·18 

You can find the sum and I Y.T I of up to 18 numbers using thi s program. 

Example: Find the percentage that each of the following numbers 
represe nt of the total sum of the numbers: $54, $ 14, $83, $ 144 , and 
$38. (Be su re to return to nm mode .) 

Keystrokes 

(iiJ1!ZID 

O@ 

54[E[) 
14 ~ 
83 1R/51 
144 1 RIS 1 
38 1 RIS 1 

Display 

0.00 

54.00 
68.00 
151.00 
295.00 
333.00 

Back to run mode. 

Initialize @&l with ze ro. 
Now key in the numbers. 

Sum of all numbers entered. 

Now press 0 I RIS r to tell the calculator that you have finished keying 
in the numbers so thai it can branch to the %T portion of the program . 
The calcu lator will pause about 2 seconds to di splay each of the 
following: 

Keystrokes Display 

o I RIS I 38.00 Last number you keyed in. 
11.41 % of total . 
144.00 Fourth number you keyed 

in. 
43.24 % of lotal . 
83.00 Third number. 
24.92 % of total. 
14.00 Second number. 
4.20 % of tOial. 
54.00 First number. 
16.22 % of tOlal. 
000 Program stops. 

To recall Ihe tota l again, simply press I x~y I. 
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Different programming approaches can be taken to solve the same 
problem . We could have keyed in all of the numbers manually, using 
ISTO] or ~, found their sum, and then using the latter part of the 
program, found the percent total of each. Or you may want to use I A/ S ] 

in place of two program lines of (j) I PSE I, to allow enough time to 
write down the answers. 

Hopefully, with the programming suggestions offered above and the 
editing techniques that follow, you can write and modify your own 
programs in a way that suits you best. 
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Editing a Program 

Even the most experienced programmer finds errors in his programs. 
These errors range from mistakes in the original formulas to mistakes 
in recording the program. Whenever they occur they need to be found 
and corrected, and your calculator is designed to make this error-check­
ing process as easy as possible. 

Finding the Error 
One of the easiest ways to find out if your program is working properly 
is to work a test case in which you either know the answer or the answer 
can easily be determined . For example, if you have a program that 
calcu lates the sum of several numbers and then find s the percent each 
number is of the total sum, you can easily determine whetherlhe program 
works by entering all like numbers (for example ten lO's) so that the 
percent total of each number is the same (10 is 10% of 1(0). 

I SST I Execution 
In longer programs a wrong test-case answer will seldom pinpoint a 
mistake . For these cases, you can slow down program execu tion by 
using [ssT] (single step) in run mode . In run mode , [ssTI will execute 
your program instructions one at a time . When you hold the I SST I key 
down in run mode, the program line number and keycode are displayed . 
When you release the I SST I key, the instruction is executed. Use I SST I on 
the program shown below to familiarize yourself with its operation. 

Example Program: This program computes the net amount of an item 
when the sa les tax is 7%. Toggle into program mode and clear program 
memory to di splay line 00. Then key in the li st of keys shown below. 

Keystrokes Display 

I ENTER. I 01- 31 
7 02- 7 

llil 03- 23 

G 04- 51 
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The program assumes that the cost of an item has been keyed into the 
X-register . To run the program, press rn~ . Now step through the 
program in slow motion using a value of 100 for the cost of the item . 

Keystrokes 

100 
[j] I ssT! 

Display 

100. 
01-

100.00 

02-

7. 

03-

7.00 

04-

107.00 

31 

7 

23 

51 

When you hold I SST I down, 
the first instruction is 
di splayed . 
When you release I SST I , the 
first instruction is executed . 
Again holding I SST I down 
displays the second 
instruction . 
Again releasing I SST I exe-
cutes the second instruction . 
'Holding I SST I down displays 
the third instruction thi s 
time. 
And releasing (SST) exe-
cutes the third instruction . 
And holding ~ down 
again di splays the founh 
instruction . 
Releas ing IssTl execu tes the 
fourth instruction . 

You can see that it would be easy to spot a mistake in your program 
using Ihe I SST I key. 

When you hold the jasTI key dow n in run mode, the program line 
number and keycode fo r the previous line are di splayed. When you 
release lasT I , the X-reg ister is again di splayed . If you press I RIS I in 
run mode afte r pressing (!) laST I, the calcu lato r will beg in execution 
from the previous line in program memory. Now press (!) lasTI in run 

mode 10 re view the program instructions of the above program . 
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Keystrokes 

mim i 

Display 

04-

107.00 

03-

107.00 

51 

23 

Holding laST I down in run 

mode d isplays the previous 
instruction . 
Releasing I BST I di splays the 
origina l contents of the 
X-register. 
Holding I aST I down again 
displays the prev io us line in 
program memory. 
And releas ing lasT I displays 
the original contents of the 
X- register again. 

If you now IOgg le into program mode the third line wi ll be displayed: 

Keystrokes 

[[II P/ R I 

Cued Stops 

Display 

03- 23 

If you have a program that is halted several times during execution 
for data entries, you may want to "identify" each stop by recording a 
fami li ar number into the program just before each I RIS I instruction. 
Then when the calcu lator stops execution because of the I RIS I instruction 
in the program, you can look at the displayed X-register to see the 
"identification number" for the required input. For example if your 
progmm contains eight stops for data inputs, it may be helpful to have 
the numbers 1 through 8 appear so you know which input is required 
each lime. These identification numbers are helpfu l in editing a program. 

Changing One Instruction 
Changing or correcting one line of your program is easy with your 
HP·38E calculator because of the features built into it. Once the error 
has been found, use I SST! , I eST I . or I GTC 18 in program mode to display 
the line preceding the line to be changed. For example. to change the 
instruction in line 06, you need to display line 05. If you wish to change 
the line. simply press the correct key or keys for line 06. They wi ll 
write over and replace the incorrect information already sto red in that 
line. 
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Example Program: The program represented below is designed to 
convert a given nominal interest rate to it s continuous effective rate 
(see page 62). It assumes that 100 is stored in storage regi ster Roo 

Keystrokes Display 

IRCllO 01- 22 a 
8 02- 71 

oora 03- 25 22 
I 04- 1 

G 05- 41 
IRCl l O 06- 22 a 
0 07- 61 

(You could write the program using the same keystrokes you use 
manuall y: IENTBI.I 100 8 m ra IGlOO 0· 

Suppose that upon reviewing the program with the I SST I key, however . 
you di scover that you have keyed in the following mistake· ridden 
program : 

Keystrokes Display 

IRCl l 0 01- 22 a 
8 02- 71 
OO(ffi) 03- 25 23 Oops! You pressed the 

wrong key. 

00 04- 23 A nd you pressed it again by 
mistake. 

I 05-
G 06- 41 
IRCL IO 07- 22 a 
0 08- 61 
Whil e the calculator is still in program mode, press 00 IGTOI .02 or 
backstep to d isplay line 02. Then correct the first mistake by keying 
in the correc t keys for line 03. 

Keystrokes 

illlo>ol . 02 
oora 

Display 

02- 71 
03- 25 22 

First display thi s line. 
Then press the correct keys 
for line 03. 
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With line 03 displayed you are ready now to correct line 04. Since thi s 
is an unwanted extra line you can use a I GTO I instruction to replace its 
contents rathe r than rewri te the whole program . Simply tell the calculator 
to go to the next line. 

Keystrokes 

(!jIGTOI 05 

Display 

03- 25 22 

04-25 7 05 

Display line 03 to correct 
line 04. 
Use a I GTO I instruction to tell 
the calculator to go to the 
next desired line of the 
program . 

Noti ce that we used [[)I GTol c:J to display a program line in program 
mode and []] iGTol ( 110 decimal point) to record a program line in 
program mode. 

Now toggle into run mode by pressing []J ~ . The example below 
wi ll he lp you determine whether or not you have corrected the program. 

Example: If a savings inst itution quotes a nominal rate of 6'A % , 
compounded continuously, what is the effective rate? What is the 
effective rate of a 7% nominal interest rate , compounded continuously? 

Keystrokes Display 

100 ISlol 0 100.00 

6.25 I " IS I 6.45 
7 I RIS I 7.25 

Adding Instructions 
If you have recorded a medium-s ized program and have lefl oul a crucia l 
sequence of keystrokes righ t in the middle , you do not have to stan 
over. The miss ing sequence of keystrokes can be recorded in the 
ava ilable lines follow ing your program. You can then use the IGTOl key 
to make an unconditional branch to the sequence when it is needed and 
then make a second uncond itional branch back 10 the main pan of your 
program at the end of the sequence. 
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The sample inoperative program shown below should make this more 
clear. Four keys are missing between lines 03 and 04. 

Example: This program . when 
corrected, wi ll calcu late the coefficients 
of the linear equat ion y = A + Bx after 
you have entered a set of data poinls 
using (EJ . We want the y· intercept (A) 
to be calculated and displayed in the 
X- reg ister, and the slope of the line (8) 
10 be calculated and s tored in the 
Y -regi s ter when the program ha s 
finished execution . Suppose you key in 
the following keystrokes in program 
mode. 

Keystrokes Display 

[!llliE] 00-
0 Ol- D 
[!lIT!] 02- 25 2 
ISTO ] 0 03- ~; ~ ...-Missing three lines (0, IRCl ] 0 04-
I x. y ] 05- 33 wlILJ . and ICHSI) here. 

G 06- 71 
!RCl ! 0 07- 22 0 

When you correct thi s program, remember to preserve the automatically 
recorded ICTOI 00 instruction at the end of the program that te ll s the 
calcu lator when the program is done . With th is in mind , branch to 
avai lable program lines in program memory . 

Todo thi s , line 03 must be changed 10 []] fGTO] 09, enabling you to form 
an unconditional branch to the lineafter the end of your prog ram. Line 09 
must contain the instruction formerl y found in line 03 . The miss ing keys 
are then stored in lines 10 through 12 and the instruction stored in line 13 
is an unconditional branch back to li ne 04 in the main program . 
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The corrected program is shown below: 

00- .-Contains automatic stop instruction. 

01- 0 
02- 25 2 

03-25 7 09 Branch to line 09. 
04- 22 0 

05- 33 

06- 71 
IL---_ 
Branch back to line 04 

07- 22 0 

08-25 7 00 .... Preserve I ColO I 00. 

Multiple Programs 

09-

lD-
11-

12-

13-25 

21 0 

0 

25 1 

32 

704 

.. Former line 03. 

} Missing keys. 

You can record more than one progmm in program memory. as long 
as you preserve the I Gm I 00 instruction at the end of each program. To 
run the first program, which starts at line 0 1, simply press CE!J in nm 
mode as you normally do. To run programs recorded later in program 
memory, address them with a I ColO I instruction before press ing~. 
For instance, if your second program begins on line 35 . press 00 IGlO l 35 
~ in nm mode to run the program. 
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Appendix A 

Service and Maintenance 

Your Hewlett-Packard Calculator 
Your calculator is another example of the award-winning design, 
superior quality, and attention to detail in engineering and construction 
that have marked Hewlett-Packard electronic instruments for more than 
30 years. Each Hewlett-Packard calculator is precision crafted by people 
who are dedicated to giving you the best possible product at any price. 

AC Line Operation 
Your calculator contains a rechargeable battery pack consisting of 
nickel-cadmium batteries. When you receive your calculator, the battery 
pack inside may be discharged, but you can operate the calculator 
immediately by using the ac adapter/recharger. 

Note: Do not attempt to operate the calculator from the ac 
line with the battery pack removed. 

The procedure for using the ac adapter/recharger is as follows: 

1. You need not turn the calculator off. 

2. Insert the ac adapter/recharger plug into the conneClOr on the top of 
the calculator, with the snap release tab on the plug facing toward 
the right side of the calculator. 

3. Insert the power plug into a live ac power outlet. 

CAUTION 

The use of a charger other than the HP recharger supplied 
with the calculator may result in damage to your calculator. 

For the Continuous Memory model use only the "8" suffix 
version ac adapter/recharger shipped with your calculator 
(see product number on recharger). Earlier "A" suffix version 
rechargers will not damage your calculator, but may clear 
continuous memory when plugged in. 

126 
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Battery Operation 
To operate the calculator from banery power alone, simply disconnect 
the recharger plug from the calculator by grasping the plug between 
your thumb and forefinger. squeezing to depress the snap release tab, 
and pulling gently. (Even when not connected to the calculator. the ac 
adapter/recharger may be left plugged into the ac outlet.) 
Using the calculator on battery power gives the calculator full portability. 
allowing you to carry it nearly anywhere . A fully charged battery pack 
typically provides 3 hours of continuous operation. By turning the power 
off when the calculator is not in use, the charge on the battery pack should 
easily last throughout a normal working day . 
Low Power 
When you are operating from battery power and the batteries get low. 
a raised decimal is turned on at the far left of the di splay to warn you 
that you have between I minute and 25 minutes of operating time 
left. 

'1.23 

If the display con ta ins the low power indication, the minus sign looks 
like an incomplete divide sign. 

~1.23 

To return to full power either connect the ac adapter/recharger to the 
calculator as described under AC Line Operation, or substitute a fully 
charged battery pack for the one in the calculator. 

Note: The ac adapter/recharger is a sealed unit and is not 
repairable. Return it to Hewlett-Packard jf service is required. 

Battery Charg ing 

The rechargeable batteries in the battery pack are charged while you 
operate the calculator from the ac adapter/ recharger. Batteries will ch.arge with the calculator on or off, provided batteries are in place and 
recharger is connected . Normal charg ing times between the fully 
discharged state and the fully charged state are (depending on ac line 
voltage va lue): 

Calculator off: 5 to 9 hours 
Calculator on: 17 hours 
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Shorter charging periods will reduce the operating time you can expect 
from a single battery charge. Whether the calculator is off or on, the 
calculator battery pack is never in danger of becoming overcharged. 

Note: It is normal for the ae adapter/recharger to be warm 
to the louch when it is plugged into an ae outlet . 

Battery Pack Replacement 

If it becomes necessary to replace the battery pack, use only another 
Hewlett·Packard battery pack like the one shipped with your calculator. 

CAUTION 
Use of any batteries other than the Hewlett-Packard battery 
pack may result in damage to your calculator. 

To replace the battery pack, 
use the following procedure: 

I . Set calculator ON·OFF switch 
to OFF and disconnect the 
battery ae adapter/recharger 
from the calculalOr. 

2. Press down on the short ridges 
of the battery door. close 
to the edge, until the door re­
lease snaps open . Slide the 
door open . --

------- --
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3. When door is removed, tum 
calculator over and gently 
shake , allowing the batlery 
pack to fall into the palm of 
your hand . 

4. Place the new battery pack 
into the calculator. Your 
calculator will only tum on if 
the battery pack is inserted 
correctl y. 

5. Insert battery door and slide 
door back into place. 

6. Tum calculator over and tum 
power on to assure proper 
battery install ation . If the 
display does not light. make 
sure the ballery pack IS 

correct ly placed in calculator. 
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Battery Care 
When not being used. the balteries in your calculator have a self­
discharge rate of approximately 1 percent of available charge per day. 
After 30 days, a banery pack might have only 50 to 75 percent of its 
charge remaining, and the calcu lator might not even tum on . If a 
calculator fails to tum on, you should substitute a charged battery pack, 
if available, for the one in the calcu lator or plug in the ac adapter! 
recharger. The discharged banery pack should be charged for at least 
12 hours. 

If a battery pack wi ll not hold a charge and seems to discharge very 
quickly in use. it may be defective . If the one-year warranty on the 
battery pack has not exp ired. return the defective pack to Hewlett­
Packard according to the sh ipping instructions . (If you are in doubt 
about the cause oflhe problem. return the complete calculator along with 
its battery pack and ac adapterlrecharger.) If the battery pack is out of 
warranty. see your nearest dealer to order a replacement. 

WARNING 

Do not attempt to incinerate or mutilate the battery pack­
the pack may burst or release toxic materials. 

Do not connect together or otherwise short·circuit the battery 
terminals -the pack may melt or cause serious burns. 

Temperature Range 
Tempera ture ranges fo r the calculator are : 

Operating 0° to 45°C 
Charging 15° 10 40°C 
Storage _40° to 55°C 

32° to 113° F 
59° to 104° F 

- 40° 10 131°F 
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Service 

Blank Display 

If the di splay blank s out, lum the calculator off, then o n. If a di splay 
of numbers does nOI appear in the display check the following: 

1. If the ac adapter/recharger is attached to the calculator, make sure 
it is plugged into an ac outlel. 

2. Examine the batte!), pack to see if the contact s are dirty . 

3. Substitute a fu ll y charged bauery pack, if available. for the one 
that was in the calculator . 

4 . ([the di splay is sti ll b lank. Iry opera tin g the calculator using the 
ac adapter/recharger (with the batteries in the ca lculalOr). 

5 . If, after sIep4 , the display is still blank. service is required . (Refer 
to Limited One· Year Warranty .) 

Repair Policy 

Hewlett· Packard calculators are normall y repaired and reshipped within 
five (5) working days of rece ipt at any repa ir center. This is an 
average time and could possib ly vary depending upon time of year and 
work load at the repair center. 

Shipping Instructions 
The calcu lator should be re turned. along with completed Service Card. 
in its shipping case (or other protective package) to avo id in-t ransit 
damage . Such damage is not covered by warranty and Hewlelt-Packard 
suggests that the customer insure shipments to the repair center. A 
calcul ator returned fo r repa ir sho uld include the ac adapte r/recharger 
and the baltery pack. Send th ese items to the address shown on the 
Service Card. Remember to iI/elude a JaleJ slip or other proof of 
purchase with your unit. 

Whether the unit is under warranty or not , it is your responsibility to pay 
shipping charges for de li very to the Hewlett-Packard re pair center. 

After wa rrant y re pai rs are comple ted. th e re pair ce nter returns 
the unit with postage prepaid . On ou t-of-warranty repa irs , the unit is 
returned C.O.D. (cove ring shipp ing costs and the service charge ). 
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Limited One-Year Warranty 

What We Will Do 

The HP-38E and its accessories are warranted by Hewletl-Packard 
aga inst defects in materials and workmanshi p for one year from date of 
o rigina l purchase. If you sell your calculator or give it as a g ift, the 
warran ty is automaticall y transferred to the new owner and remains in 
effect for the original one-year period. During the warran ty period we 
will repair or, at OUT option, replace at no charge a prod uct that proves 
to be defective provided that you return the product , shipping prepa id , 
to a Hewlett-Packa rd repair cen ter. 

How to Obtain Repair Service 

Hewlett-Packard maintains repair centers in most major countries 
throughout the world. You may have your calculalOT repai red at a 
Hewlell-Packard repair center anytime it needs service, whethe r the uni t 
is under warranty o r not. There is a charge for repairs after the one-year 
warran ty period. Please refe r to the Shipping Instructions in this 
handbook. 

The Hewlett-Packard United States Repair Center fo r hand held and 
portable pri nti ng calcul ators is located at Corvall is, Oregon. The ma iling 
address is: 

Hewlett-Packard 
Corvallis Division _ Service Department 

1000 N.E. Circle Boulevard/P.O. Box 999 
Corva llis, Oregon 97330 

What Is Not Covered 

This warranty does not apply if the product has been damaged by 
accident or misuse, or as a result of service or modificat ion by other 
than an aut horized Hewlett -Packard repair cente r. 

No other expressed warranty is g iven. The repa ir or replacement of a 
product is your exclusive remedy. ANY IMPLIED WARRANTY OF 
ME RCHANT ABILITY OR FITNESS IS LIMITE D TO THE ONE­
YEAR DURATION OF THIS WRITTEN W ARRANTY. Some 
states do not allow limitations on how long an implied warrant y lasts, 
so the above limitation may not apply to you. IN NO E VENT SHALL 
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HEWLETT-PACKARD COMPANY BE LIABLE FOR CONSE­
QUENTIAL DAMAGES. Some Sia les do not allow the excl usion o r 
limitation of inc iden tal or consequential damages, so the above 
limitation or exclusion may nOI app ly to you. 

This warran ty g ives yo u spec ific legal ri ghts. a nd you may also have 
other ri ghts which vary from state to state. 

Obligation to Make Changes 
Products are sold on the basis of spec ifications applicable at the time of 
manufacture . Hewlett-Packard shall have no obligation to modify or 
update products once sold . 

Warranty Information Number 

If you have any questions concerning this warranty. please call 
toll-free (excpt in Alaska, Hawaii, and Oregon) 8001547-3400. (In 
Oregon call 757-2000.) 

Programming and Applications 
Assistance 
Should you need technical assis ta nce concerning programming, 
calculator applications, etc., call Hewlett-Packard Customer Support at 
503/757-2000. This is not a toll-free number. and we regret that we 
cannot acce pt collect calls. As an alternati ve. you may write to: 

Hewlett-Packard 
Corvallis Division/Customer Support 

1000 N.E. Circle Boulevard 
Corvallis , OR 97330 

A great number of ou r use rs submit program applicatio~ s or unique 
program key sequences to share wit h other HP owne rs. Hewlett-Packard 
will on ly conside r us ing ideas given free ly to us. Since it is the policy of 
Hewleu-Packard not to accept suggestions given in confidence, the 
following statement must be included wi th your submi ttal : 

" 1 am vol untarily submitting thi s information to Hewlett -Packard 
Company. The information is not confidentia l and Hewlett-Packard 
may do whate ver it wishes with the information without o bligation to me 
or anyone else .•. 
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Further Information 
Service contracts arc n OI available. Calculator circuitry and design are 
proprietary to Hewlett-Packard , and service manuals are not available 
to c ustomers. Should problems ari se regarding repairs, please contact 
your nearest Hewlett-Packard repair center. The address for the Un ited 
States Repair Center for handheld and portable printing calculators is: 

Hewlett-Packard Company 
Corvallis Division, Service Department 

1000 N.E. Circle Boulevard/P.O. Box 999 
Cor vallis, Oregon 97330 

Note: Not all Hewlett-Packard repair centers offer service 
for all models of HP calculators. However, you can be sure 
that service may be obtained in the country where you bought 
your calculator. 

If you happen to be outside of the country where you bought 
your calculator, you can contact the local Hewlett-Packard 
repair center to see if service capability is available for your 
model. If service is unavailable, ship your calculator to the 
above address. A list of repair centers for other countries 
may be obtained by writing to the above address. 

All shipping and reimportation arrangements are your 
responsibility. 
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More About IRR 

Given a sequence of positive and negative cash flows. we hope that the 
calcu lator has enough information to determine whether an JRR answer 
exists. and what that answer is. And for the vast majority of cases , that's 
just what your HP-38E wilt do- find the unique IRR answer if it exists. 
But the I RR computation is so complex that if the cash flow sequence 
does not meet certain criteria, then sometimes the calculator is unable to 
determine whether or not an answer(s) exists. 

Let's look at all of the possib le outcomes to IRR as interpreted by your 
HP·38E: 

I. Error 7 . This indicates that there is no solution to IRR. probably 
because a mistake was made in data entry . You should review 
your cash flows 10 check for wrong values and sign Changes. 

2. Posilin a nswer. If the calculator di splays a positive IRR 
answe r, then it is the o1lly positive answer , but negative IRR ~ 
answers may exist (although this is not probable) . 

3. Negath'e answer. If the calculator displays a negative IRR 
answe r, then there may be more negative answers , as well as a 
unique posi tive JRR answer. If a unique positive answer exists, it 
is easy to find using the method described below . 

4 . Error 3 . This error message indicates that the JRR problem may 
have multiple solutions , but the calcu lator doesn't have enough 
information to find an answer . The IRR problem does not fall into 
a category that the cakulator can recognize. You Illay then help 
the cakulator search for an IRR solution using the method 
described below . 

Although the cakulator wilt evenlUally reach one of the above outcomes. 
it ma y take a long time to get there . You may wish to te rminate the IRR 
ilemt ive process , by press ing any key, to see what interest rate the calcu­
lato r has computed at that point. If you stop the iteration, you may 
continue searching for IRR as desc ribed below . 

136 
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Searching for IRR. You can continue search ing for IRR so lutions, 
even afler an Error 3 indication, as follows : 

I. Make a guess for the interest rate and key it in . 

2. Press IRCLIC!J I Rlsl. 

Your guess will aid the calculator in its search, and if it finds an IRR 
answer near your guess, that answer will be di splayed . Since the calcu­
latorcannol tell you the number of solut ions that exist when there is more 
than one mathematically correct answer, you can continue to make 
guesses, pressing [ RCL I C!J~ afte r each one, to search for IRR 
solutions. 

You can haslen thi s process by usi ng the I NPY I function to help you make 
a good guess. Remember that a correct IRR so lutio n will make the calcu­
lated NPV very small. So continue to guess interest rates and solve for 
NPY until the answer you obtain is reasonabl y close to zero. Then press 
I RCll1]] ~ to calculate the IRR answer near your guess. 

How would th is work in case 3 above? The calculator d isplays a negative 
answer and you wish to check for a unique positive IRR . Key in suc­
cessively larger guesses for OJ (starting from 0) and solve for NPV 
until you reach a sign change in your NPV outcomes. Then press 
I RCl l1]] I R{S I to find an IRR so lution near the last interest rate obtained 
using the I NPV I key. 

If you s top the IRR iterative process , you can test the interest obtained 
using INPVI , and then restart the iteration by pressing I Rcl l l]] ~. 
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Error Messages 

If you press any of the following function keys when the specified 
condition exists. you attempt an improper calculation. The calculator ~ 
will display Error and a digit from 0 through 8, to aid you in detennining 
the source of the error . Press any key to c lear the error message from the ii= 
display. 

Error 0: Zero 

EI. when x = O. 
00 . when x = O. 
@ . when x < o. 
1!.El . when x ~ o. 
~ I. When y = 0 and x e;;; O. 

2. When y < 0 and x is 
non-integer. 

16%1 . when y = O. 
I];!] . when y = O. 
I 5 TO lEI 0 through 6, when x = o. 
lr!J I. When x is non -integer. 

2. When x < O. 

Er ror I: Storage Register 
Overflow 

OEJ 
I STO 10 0 through 6 
I STO lEI 0 through 6 
I STO 10 0 through 6 
I 5TO 18 0 through 6 

!B \ lB f HP·38E only . 

Magnitude 
of num ber 
in register 
greater than 
9.999999999 
X 1099. 
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Error 2: Statistics 

Improper data stored in statistical 
registers Rl through Rs. 

[I) . when n = O. 
~ , when Ix = o. 

0 1. Whenn = Oorn = I . 
2. When SSx < O. 
3. When SSy < O. 

Y I. When n = O. 
2. When n(1:x 2) _(!x)2 = O. 

X I.Whenn = O. 
2. When n{!y2) _ (!y)2 = 0. 

r . when [n(!x2)_<Ix)2] X 
[nly') _ (ly)'] <; o. 

Y -register not clea red to zero 
before beg i nning accumu la­
tions of a one-variable (x) se ries. 

Error 3: Amortization or IRR 

I AMORT I I . When x e;;; O. 
2. When x is non-integer. 

~ Not enough information to 
solve . May have mulliple solu­
lions. Help Ih e calculator 
search: key in a guess and 
press IRcll (!)~. 



Error 4: Improper Memory 
Address 

I . Anempting to enter more than 99 
lines of programming . 

2. Attempting to execute a @§J into 
registers not defined as program 
lines. Press 00 I MEM I to display 
current memory allocation. 

3. Attempting storage reg ister arith­
metic in s torage regis ters R7 
through R\h R.o through R.g • Stor· 
age registers Ro through R6 are 
all oca te d for s torage regi s te r 
arithmetic . 

Error S: Compound Interest 

Bad input to top row function s. 

o I. When PMT ~ - PY x i, 
then the principal 
does not decrease. 

2. When PMT = FY x i, 
then n is undefined . 

3. When the values in i, PV. 
PMT. FY are such that no 
solution ex.ists for n . 

OJ I . When PMT = 0 and n < O. 
2. When PMT I:- 0 and 

n < 0 .995 . 
3. When cash flows are 

illegal. 
0. §], IPMT I. (E); when 

OJ ~ - 100. 
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Error 6: Discounted Cash Flow 
Analysis 

IHPV I I. When0 > 200r 
o > r as defined by 
1 MEM I. 

2 . WhenGJ < 0. 
3. When 0 is non· integer. 
4 . When OJ ~ - 100. 

~ I. When 0 > 20 or 
o > r as defined by 
1 MEM 1 . 

2 . When GJ < O. 
3 . When GJ is non·integer. 

~ I . When out of range on GJ . 
2. Referring to storage register 

already defined as pro· 
gram lines. 

@ . when x. > 99, x < 0, or 
x no ninteger. 

Error 1: IRR 
~ I. When cash flows all of 

same sign. 
2. When no IRR solution 

ex ists. 

Error 8: Calendar 
1600l'lS I, illegal date. o r im . 

proper date format: 
check switch . 

1 OlTE I I. Improper date format. 
2. Attempting to add days 

beyond calculator' s date 
capacity. 

Error 9: Failed Self·Check 
(I OTO 11""",.1) 

Pr Error (HP·38C on ly) 
Continuous Memory cleared because 
of (X)wer failure . 



Appendix D 

Continuous Memory 
(HP-38C only) 

When you turn off your calculator, the following information is retained: 

• Contents of the financial registers and the storage registers . 

• All programs that are loaded into the calculator. 

Numbers in the stack and LAST X register are not preserved when you 
turn off the calculator. Regarc!less of where you stopped in a program, 
the calculator returns to line 00 (top of program memory) when you .urn 
it on again. 

Executing the self-check does not clear program memory, storage 
registers, or financial registers. 

Continuous Memory requires that the batteries be kept in the calculator. 
If the low power indicator appears in the display , turn your calculator 
off immediately and connect it to an ac outlet or insert a new battery 
pack. Continuous Memory requires that batteries be replaced as quickly 
as possible. Normally you have a minimum of 5 seconds to change the 
batteries. Leaving the batteries out of the calculator for extended periods, 
or allowing the batteries to discharge completely will result in loss of 
the information in Continuous Memory . 

If you drop or traumatize your calculator, or if power to the Continuous 
Memory is interrupted whether the calculator is off or on, the contents 
of program memory and the data storage registers may be lost. If this 
occurs, when the calculator is then turned on, the display will show 
Pr Error. To restore the di splay , ensure that the battery is charged, or 
connec t the ac adapter/recharger, and press any key. 

CAUTION 

Switching off the HP·38C during execution of either a pro· 
gram or a function may dear or alter instructions in program 
memory and data in the financial or storage registers. 
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Index 

A 

AC line operation, 126 
Accumulated interest, 32-34, 45, 46 , 47 
Active keys, 10-11 ,81 
Addition, 19 
All ocation, automatic memory, 85-88 
A lteration, number, 63-65 
Amonization, 28, 29, 45-48-

Accumulated interest, 46 
Remaining balance, 46 

Annual interest rate, see Interest rate 
Antilogarithms. 61 
Appli cations assistance , 133 
Arithmetic. 19 
Arithmetic average, see Mean 
Assistance, progmmming and applicat ions, 133 
Automatic memory allocation, 85-88 
Automat ic memory stack, 6 
Automatic run mode, 8] 
Automatic stop instruct ion, 82 
Average , see Mean 

B 

Back step, 93, 119-120 
Balance , remaining. 46 
Balloon payment, 36, 63-64 
Battery care, 130 
Battery charging , 127 
Battery, duration of power, 99 
Battery operation, 127 
Sanery pack replacement, 128-129 
Blank di splay, 131 
Blue prefix key , J8 
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Branching. conditiona l, lOS-II? 
Branching, unconditional, 106-108 

C 

Calendar, 24-26 
Date format, 24 
Day of the week. 26 
Days between dates. 24 
Future or past dates. 25 

Cash flow diagram, 30 
Cash flow, discounted, 28, 48-49 

Inilial (CFo)' 28, 49 
Subsequent (CFJ). 28, 49 
Number of times a cash now occurs (N)), 28, 49 

Cash flow sign convention, 31, 45, 49, 54 
Cash flow zero, 49 
Cash flow. discounted, 28, 48-49 

Group. example. 52, 55, 57 
Individual. example. 49, 56 

Changing cash flow cnlries. 56 
Changing one program inslnlclion. 120-122 
Charging the batteries. 127 
Clearing a program, 82, 84 
Cleating an error, 100, 138 
Clearing financial regi sters , 29 
Clearing prefix keys , 18 
Clearing statistical registers. 8 , 67 
Clearing storage registers. 7 
Clearing the d isplay (X-register). 6 
Coefficients of linear equation. 75 
Compound interest calculations, 31·32, 34-48 

Solving for future value. 43-45 
Solving for presenl value. 39-41 
Solving fo r the number of compounding or paymenl periods, 34·37 
Solving for the periodic interest rate. 37-39 
Solving fo r the periodic payment amoun t, 42-43 

Compounding periods. example, 36-37 
Conditionals. 109 
Conditional test, 110 
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Conditional tests and conditional branches, 108-117 
Continuous effective fale, 62 
Continuous Memory, 140 
Correcting statistical data , 67 
Correcting cash flows for NPV and IRR , 56-57 
Corre lation coe fficient , 72-73 
Cued SlOpS. 120 

D 

Dale formal. 24 
Dales, past or future, 25 
Day of the week, 26 
Days between dales, 24 
Decis ion-making. 104-117 
Deleting and correcti ng stati stical data , 67 
Deleting program instruc tions, 121-122 
Deviation, standard , 69 
Discounted cash flow analysis, 48-57 

Cash flow zero (CFo)' 28, 49 
Changing cash flow entries, 56 
Entering cash flows, 49, S4 
Funct ions . 28, 29 
Inte rnal rate of return ORR), 51, 53-56, 136-137 
Nel present va lue (NPV) . 49-53, S5 
Number o f limes a cash flow occurs (NJ), 28, 49 
Re viewing cash flow entries, 56 
Subsequem cash flows (CFJ), 28, 49 

Display, error, 138-139 
Display, low power, 127 
Display financial values, 29 
Di vis ion, 19 
DO if TRUE rule, 110 

E 

Edit ing a program, 118-124 
Editing cash now entries, 56·57 
Effect ive mte , 61 , 62 
End of a program, 84-85, 123-124 
Entering cash flows, 49-54 

Index 143 



144 Index 

Equat ion, linear, 7S 
Error conditions. 138· 139 
Error display , 138 
Error messages. 138· 139 
Error stops, 100 
Executing instructions, 8 1, 84, 85, 118 
Exponential func tions, 61 -62 
Exponen tiation: ra ising a number to a power, 59-60 
Exponents of te n , keying in, 23 
Extracting roots , 60 

F 

Factoria ls. 62 
Financial func tions. 28-57 
Financial interest calcu lat ions, 30-57 
Fi nanc ial regi sters, 28 

Clearing financ ial registers, 29 
Displaying financial values, 29 
Reentering values. 29 

Financial va lues, 31 
Flowcharts, 102-106 
Fractional port ion of a number, 6S 
Function and key index, 6· 9 
Functions, financial , 28-57 
Functions, mathematical. 58-65 
Functions. statistical , 66-77 
Future or past dates. 2S 
Future va lue , 28, 32, 43-45 

G 

Going to a line number. 93·94 
Branch ing execution. 106· 108 
Line 00, 84 
Multiple programs. 124 

Gold prefix key, 18 
Group cash flows . 52, 55, 57 



Improper operations, see Error conditions 
Individual cash flows, 49, 56 
Initi al cash flow, (CFo). 28, 29, 49, 54 
Instructions , deleting, 121-122 
Instructions, executing. 81, 84, 85, U8 
Integer portion of a number. 64 
Interest, accumulated, 32-34, 45, 46, 47 
Interest rate, 28, 31, 37-39 
Interest rate, annual, 37-39 
Interest, compound, 34-45 
Interest, simple , 32-34 
Internal rate of return (lRR) , 28, 51, 53-56, 136-137 
Interrupting a program , 94-100 

K 

Key index, programming. 10 
Keyboard, 6, 18 
Keyboard index , function , 6 
Keyco<les , 82-83 
Ke ying in exponents of 10, 23 
Keys, prefix , 18 

L 

LAST X regi ster, 22, 64, 65 
Limited one-year warranty, 132 
Line 00, 82 
Linear coefficients program, 123-124 
Linear equation, coeffic ients of, 75 
Linear estimates, 7~77 
Linear regress ion , 72-77 

Coefficients of linear equation, 75 
Correlation coefficient, 72-73 
Linear equation, 75 
Linear estimates, 74-77 
Regression line, 75 
Slope of a line, 73, 75 

Index 145 



146 Index 

Logarithms, 61 
Looping. 106-108 
Low power display. 127 

Manti ssa func tion. 22 
Manual prob lem solv ing. 12 
Manual run mode, 81 
Margin. 20 
Markup, 20 
Mathematical funct ions, 58-65 
Mean. 67-69 
Mean , we ighted, 70-71 
Memory, automatic allocation, 85-88 
Memory, map. 6, 87 
Memory map. function (MEM), SO, 87-88 
Merged keycooes, 84, 92 
Mistakes, recove ring from. 22 
More abo ut IRR , 136-137 
Multiple programs, 124 
Multiplication, 19 

Natura l logarithms , 61 
Negative cash flows , 31 
Net present value (NPV). 28, 49-53, 55 
Nomina l rale, 61 
Nonrecordable operations. 81 
Number alteration keys, 63-65 
Number. fractional portion of, 65 
Number, integer portion of, 64 
Number. rounding a, 63-64 
Number, recovering a, 22 
Number of periods, 28, 31, 34-37 
Number of times a cash flow occurs (NJ), 28, 49 
Numbers. raising to powers, 59 
Numbers, recall ing, 7 
Numbers. storing. 6 
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o 
Operating temperatures, 130 
Operation, ballcry, 127 
Operations, improper, see Error conditions 
Overflow calculations. 100 

p 

Past or future dales. 25 
Pausing lO view output , 94, 97-99 
Payment amoun t, 28, 31 , 32, 42-43 
Payment pe riods, 28, 31, 34-37 
Payment switch. 24, 29, 31 
Percent difference between two numbers. 20 
Percent of total , 21 
Percentages, 19 
Periodic interest rate , 37-39 
Periodic payment amount, 42-43 
Periods, compounding or paymcnl. 28, 31, 34-37 
Periodic payment amount , see Payment amount 
Powers , rai sing numbers to , 59-60 
Prefix keys, 18 
Present va lue. 28, 32, 39-41 
Principal , 40-41, 45·48 
Program , 12, 80 
Program changes, verifying. 93 
Program , clearing , 82, 84 
Program , ed iting , 118-124 
Program , ending. 84.85, 123-124 
Program interruptions , 94-100 
Program, introductory, 82 
Program memory, 6, 84, 86, 87, 88 
Program mode, 81 
Program/run , 13, 81 
Program running. 84 
Program. single-step execution, 118-119 
Program, single-step viewing without execution. 93 
Program SlOpS. 99-100 
Programmed problem solving, 13 
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Programming assistance, 
Programming key index, 

R 

133 
\0.11 

Raising a number to a power, 59 
Range, temperature, J30 
Recall ing financial values, 29 
Recalling numbers from memory , 7 
Recharging procedure, 127 
Reciprocals. 58 
Reenlering financial values, 29 
Registers. map, 6 
Regression line. 75 
Remaining balance, 46 
Repair centers, 132, 134 
Repair policy, 131 
Replacing battery pack. 128-129 
Resetting program memory. 82, 84 
Reviewing cash flow entries, 56-57 
Roots, 60 
Rounding a number, 63-64 
Round ing payments, 46 
Run/stop , 85, 94 
Running a program, 14,81, 84 

s 
Schedule, amortization, 45-48 
Service. 13J-I34 
Shipping instructions, 131 
Sign. in cash flows. 3J 
Simple interest, 28, 32 

Thirty-day month basis, 32 
Actual-day bas is. 34 

Single step. viewing without execution. 93 
Single step execution, 118-119 
Slope of a line, 73, 75 
Square root , 58-59 
Stack, automatic memory , 6 
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Standard dev iation, 69 
Statistical funct ions. 66 
Statistical registers. 66~67 

Clearing , 8 
Deleting and correcting data, 67 
Viewing, 67 

Stopping a program. 94 
Storage registers , 6, 86-87 

Arithmetic, 6 
C learing. 7 
Recalling. 7 
Storing, 6 

Storage registers, 86, 87, 88 
Storing numbers. 6 
Subsequent cash flows (CFJ), 28 
Subtracti on, 19 
Summations. 66 

T- Z 

TemperalUre range. 130 
Transfe r of warranty. 132 
Unconditional branching and looping. 106 
Viewing the stati stica l reg isters, 67 
Warranty information loll -free number, 133 
Warranty. limited one-year, 132 
Weighted mean, 70 
Yield. 39, 40, 51, 53 
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Information 
, 

The warranty period for your calculator and/or accessory is one year 
from date of purchase, Hewlett-Packard will assume thai any unit 
returned without a copy of proof of purchase (sales slip or validation) is 
out of warranty . Should service be required, please return your cal-
culator, charger. batteries and this card protectively packaged to avoid 
in-transit damage. Such damage is nol covered under warranty. 

Inside the U.S.A. 

Return items safely packaged directly to : 

Hewlett·Packard 
Corvallis Division, Service Department 

1000 H.E. Circle Boulevard/P.O. Box 999 
Corvallis, Oregon 97330 

We advise that you insure your calculator and use priority (AlA) mail 
for distances greater than 300 miles to minimize transit times . All units 
will be returned by fastest practical means. 

Outside the U.S.A. 

Where required please fill in the validation below and return your unit 
to the nearest designated Hewlett-Packard Sales and Service Office. 
Your warranty will be considered invalid if this completed card is not 
returned with the calculator. 

Model No Senal No 

Date Received 

InvOIce No .lOe~very Note No 

.Sold by: 

I' " 

'- / 



Service Card 
This card must be completed and returned with your calculator andlor 
recharger , and batteries . Return of this card is considered authoriza-
tion for Hewlett-Packard to make all repairs necessary to return the 
calculator 10 normal working order and to charge the cost of those 
repairs to the owner for units out of warranty . 

Owner s Name Date 

Slree1 AOdress 

en, State Z~ Code 

Home Phone WOO<. Phone 

Date PUfchasea 

What Is The Problem Area? 

o Intermittent Problem o Display 
o Printer (Enclose sample) o Recharger/Battery 
o Keyboard o Prerecorded Program/Reader 
o Programming 

Describe Problem : 

Model No Se"al No 

Preferred method of payment for oul-o'-warranty repairs . 
If not specified, unit will be returned C.O.D. 

o VISA o Master Charge 

Card No E.puatlon Date 

--- ---
Name appeallog Ofl credit card 

o Purchase Order. Companies with established Hewlett-Packard 
credit only. (Include copy of purchase order with shipment.) 

PO Number 

Authorized Sognature 



Calculator Catalog and Buying Guide Request Card ""\ 
Thank you for your order. 
A friend or associate might also want to know about Hewlett-Packard calculators. If you 
would like us to send the current issue of the Hewlett-Packard Personal Calculator Digest 
(The HP Magazine and Product Catalog), please write his/her name and address on this 
postage-paid Request Card. 

Primary Interest: 
D Scientific Calculators 
D FUlly-Programmable Calculators 
D Business Calculators 
D All 
Name __________________________________________________________ _ 

Title 

Company ____________________________________ ~----------

Street ______________________________________________ __ 

City State Zip 
\.... Valid in U.S .. only 430N 



t m\ " " " 

IIIIII 

BUSINESS REPLY MAIL 
FIRST CLASS PERMIT NO. 33 CORVALLIS. OREGON 

Postage will be paid by 
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local Hewlett·Packard Sales Office or call 800/ 547-3400. 
Excludes Alaska and Hawaii. (In Oregon call 758- 1010.) 
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