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Summary of Conventions Used in This Manual

e e

Haotation
(Exampie) Description
Black keybox. Primary keyboard function
Gold keybow. Shifted keyboard function. Press and refease the shift key (J§ ) first, These
can bi an e Mormal or Alpha keyboand.
[OATE | Blue keybox. Nenkeyboard luncton. For Alpha execution: use [XEQ | followed by the Alpha
name spelled cut on the Alpha keyboard. For Usar-key execution: assign the function 1o
the User kayboard. (Pages 45, 46.)
ABC Blue lafhers. Alpha characters.
|2 Golg digirs or chavacters. Shelted Alpha chasaciors,
Black latters in keyboxes. Theso are speciad functions, no! Alpha characters. and are ace
B tve anly in special croumstances. I it i5 a shifted function, it is preceded by |-
olki
paramater | The hype of garameder requined for a function.

For a full description, refer to “How This Manual Represents Keystrokes,” page 15,
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Introducing the HP-41CX

The HP-41CX is an advanced model of the HP-41 family of compact, handleld computers. [k combines
i rich instruction set {over 200 built-in functions) with 319 registers of main memory for data storage,
program lines, alarms, and wser-defined keyvs, and 124 registers of extended memory for storing data
files, text files, and program fibe.

The HP-41CX features:
= A powerful set of numeric and mathenatical functions,
* Time, calendlar, alarm, and stopwatch functions.
» Progrom, data, and text file operations in extended memory, Including an easy-wo-use text editor,
» An alphabetic characier set for creating messages.
= An altornnte User kevhoard: you can assign vour most-used funciions and programs to this key-
Board for easy sxecution.

» Expandabality: there are four input foutput ports for connecting peripheral devices and applications
eoftware. Hewlett-Packard offers a range of peripherals—printers, card reades, cassette drive, video
interface and monitor, bar cote wand—and plug-in software modizles 10 expand the capabilities nned
function set of the HP-41CX as the controller of a system of devices.

. Heyﬂmke programming with easy program editing and automatic line numbering. Operations use
RPN (Heverse Polish Netntion) logic and a memory stock, Progesm features include labols,
branching, subroutines, input prompting, loop contral functions, indirect addressing, snd flag
STl lons.

= Continuous Memeory, retalning data and program instreetions indefinitely

* Low power consumption and long battery life.

All programs written for the HP-41C/CV (including those in plug-in modules) can be used with the

HP-41CX without medification, Programs written for the HP-41CX, howover, will not necessarily run
on the HP-41C/CV, since the HP-41CX has =0 many maone functions.
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How to Use This Manual

The HP-41 iz a powerful handheld comgputer with a broad range of functions.® Each persen comes (o
the HP-41 with different problems to solve, and each person hos a different bvel of experience with
computers. The HP-41CX Owner's Manual was written to sccommodate these differences: the two vol-
wmes of the manun] address different topics es well as different levels of experience and need. We
recommend that you start reading volume | (part 1}, “Basic Operation”, and rend or skim ns much as is
pot familinr to you, This will teach you how to use the HP-41. Then, when you want to explore &
specific topie or problem, turn to volume 2, “Operation in Detail”, containing parts 11 through V.

» Volume 1 {part 1} is an introduction to most aspects of operation. It does not cover evervihing
there is to know about the HP-41, because vou don't need to know evervthing to start, (In foct, you
ptight ot ever need to know evorything.) This simplifies learning to use the HP-41, and then you
can decide lator if you want to bearn more about o particalar subject,

» Walume 2 (parts 1T through V) comprebensively covers operation in a detailed manner. This = good
for referencing a specific operation or topie in depth.

« The Function Tables at the back of volume 2 {the blus-edged pages) provide a complete and easy-
to-referomce summary of all HP-41 functions,

» Both velumes have a function index on the inside of the back cover. This listas every fusction in the
HP-41CX and its main referetce in volume 1, volume 2, and the Funetion Tables.

« Appendix 1, “A Comparison With the HP-31C/CV," is for those people already familiar with the
HP-41C/CV. It outlines the features in the HP-41CX that are different, and refers to whene those
featumes are discussed 10 the {ext

For First-Time Users

Volume 1, “Basic Operation.” is the place to start if you are not familine with the HP-41 or other
computers. This contains part [, *Basic HP-41 Operation”, which is an introduction to HP-41 logic,
keybaard and display layout, standard functions, time functions, basic programming, and text and pro-
grom files This will teach vou baskc operation ns quickly ns possthle, with a minimum of detailed of
advanced information. You do not need any prior knowledge of handheld computers and programeming.
When you finish part 1, vou should feel well acquainted and comfortable with the HP-41. This wolume
also includes n List of Errors, a Subject Index, and a Function Index.

* For simplienty, this manusd u-uuh refees b0 the HP-A1CX an 1be HP-4),
g



As your understanding and use of the HP-41 increase, yvou might want to know more about its oper-
ation, inclueding those functions not discusssd in volume 1. Then it's time Lo turn fo volume 2,

For More Experienced Users

If you are an experienced compuater user, you can skip part | and start with volume 2, “Operation in
Detaal™, which contains parts II through V and the appendices. Part [1, “Fundamentals in Detail,” part
111, “Memory in Detail,” part IV, “Programming in Detail,” and part V, “Time Functions in Detail,”
ecomprehensively cover the use and operation of the HP-41 computer. Once you are familiar with the
HP-41, vou can mefer to these parts to find out more abownt a topic.

Some of the topics in these parts duplicate topics in volume I, but they are discussed in much mare
detail. Other topics—the memory stack, control alarms, many aspects of files, and advanced program-
ming—are not discussed in volume 1.

If wou are already familiar with the HP-41C/CV, the first thing vou should read is appendix 1, "A
Comparison With the HP-41C/CV" This also dizcusses the new terminology vsed in this manual. The
new conventions for notation are summarized on the inside of the front covers in both valumes.

Reference

For reference use, this manual includes a comprehensive subjeet index (st the very beck of both wol-
umes), an alphabetical function index (on the inside of the back cover in both volumes), a comprehen-
sive gt of funciion tables (the blue-sdged pages preceding the subject index in volume 2), a summary of
the notation conventions used in this manual (inside the front cover of both volumes), and extensive
sppendix information in volume 2—including orror conditions {(appendix A}, printer considerations
(appendix I}), time specifications (appendiz F), and a comparison of the HP-41CX with the
HP-41C/CY (appendix 15,

Part 1
Basic HP-41 Operation
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Using the Keyboard
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This section provides a detailed onentation to the HP-41 keyboard: what different paris of the key-
board mean, how to enter numbers and do simple calculations, how to clear the display, and what
Continuous Memory does. These are the muts and bolts you will peed in order to utilize the sophistica-
tion and power of the HP-41. Some of these features are unique 1o ibhe HP-41; some—Ilike doing cal-
culations—are common to other HP caleulators.

Keyboard Overview

User Keyboard Annun-

Alpha Keyboard
ciator and Toggle Key e F

Annunciater and

Togghe Koy

OnfON Teggle Key ——

=, Frogram Mode Annun-

L clator and Togghe Key

Shilt Anmuncialor and /
Shift KE"‘. _._‘“\
(To cancal SHIFT, press

M agamn.) Press [ first
i ny altern
r;ﬁfwﬂ;amr - 156G S Clear X ar Clear Alpha.
\ S . e s Clears the entire

Fisiay ey,

o

™

Back Arrow,
Backspaces and erases
ong characier gl a time

Alternate Funciion "‘".“/
Primary Function W
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The Toggle Keys

The top four kevs above the keybonrd are very specinl: each one creates an operating condition that
affects how the other 35 kevs will be interpreted. They are called togele koys since you press the ey
once to set a new condition, and press it again to restore the original condition.

The four conditions these toggle keys control are: turning the power on/off, activating/deactivating the
User kevboard, going into/out of Program mode, and activating/deactivating the Alpha keyboard (ex-
plained below).

Power On and Off

The [G3] key turns the HP-41 on and off. After about 10 minutes of being on but inactive, the com-
puter shuts itself off to conserve battery power. Thia is called “timing out.” The Continuous Memaory
feature maintaing programs, data, and most aspects of operating status while the computer is off.

Should you see MEMORY LOST in the display the first time vou turn on the HP-41, this means the
computer’s memory has been cleared. Press the [=] key to remove this message.

The Normal Keyboard and the User Keyboard

The Narmal kevboard of the HP-41 is comprised of the standard set of keys as you see them printed on
amd above the kevs, The primary functions are printed in white on the keys, while the alternote func-
tians are printed in gold above the keys

The User keyvboard is comprised of an alternative, “customized”™ st of functions. It is based on the
Normal kevboard, but inchudes substitutions due to any new key definitions that you make. You might
find it handy, as vou learn more about the HP-41, to redefine some keys on the User keyboard to
petiorm difforent operations,

Pressing will sctivate or deactivate the User kevboard. The USER annunciator appears in the
bottom of the display when the User keyboard is active, {Assigning User functions is covered in section
3

The Alpha Keyboard

A major feature of the HP-41 is its alphabetic (or “Alpha®) character set, which also includes digits and
other specinl characters. Using the Alpha keyboard, you can store messages (especinlly useful in pro-
grams), and gain access to many more operations than these printed on the keyboard.

The charactor set af the Alpha kevboard consists of the blue primary characters printed on the glanted
face of the keys and the shifted altornate charscters shown {(along with the primary characters) in the
dingram on page 25, on the back plate of the HP-41CX, and in the Quick Heference Guide.

Gaction 11 Using the Keybosrd 15

Pressing [AUFER] netivates or deactivates the Alpha keyboard. The ALPHA annunciator comes on when
the Alpha kevboard is active. (Using the Alpha keyboard is discussed further on page 24.)

Execution Mode and Program Mode

The HP-41 has two basic opernting modes: Execution mode and Program mode. [t always “wakes up™
in Execution mode, the standand mode for executing functions (performing caleulations) from the key-
board and for executing programs. Program mode, on the other hand, is only for storing programs:
pressing keys in Program mode does not execute operations, but instead records them ns program
instructions for later execution.

The [FRGU] toggle key switches the computer into or out of Program mode, The PRGM annunciator is
on in Program mode, as well a8 during execution of a program (in Execution mode). (Programming is
disenissed in section 7.)

Keyboard Conventions

Primary and Alternate (Shifted) Keyboard Functions

The HP-4ICX has six different sets of keyboard funetions, referred to as keyboards. These keybonrds—
the Normal, User, Alpha, Alarm Catalog. Stopwatch, nnd Text Editor kevboards—use both primary and
alternate functions, To execute aliernate functions, press the gold shift key () defore pressing the
furction key. (This works differently than the shift key on a typewriter: do not hold the shift key while
pressing the function kew.)
+ On the Normal {or User) keyboard, select the primary function by press-
ing only that key: [17x].
« On the Normal {or User) kevboard, select the alternate function by first
pressing the shift key, then the desired key: [ .

« Om the Alpha keyboard (ALPHA annunciator on), select the primary char-
acter, which is printed in blue on the slanted face of the key, by preasing
aply that key: (8],

* On the Alpha keyboard, select the alternate character or function by first
pressing the shift key, then the function key: (&), b

The alternate Alpha character or function is printed above the key in the
Alpha keyboard disgrams on page 26 and in the Quick Reference Guide. Most
of the Alpha keyboard functions are shown on the Text Editor keyboard and
om the back plate of the HP-41. The face of the HP-41 itself does not indicate Alpha
the alternate Alpha functions.
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The SHIFT Annunciator. Whenever you press the shift key, the SHIFT annunciator appears in the
digplay. The annunciator disappears when you finish executing the keystroke sequence.

Cancelling a Shift. To cancel a shift (hefore pressing ancther key), just press the shift key again. The
SHIFT annunciator will turn off.

How This Manual Represents Keystrokes
Thiz manual wses the following notation o represent keyetrokes on the HP-41:

Hey Boxes,
» Any HP-41 ,ﬁ.r.rhctmn is mnted a8 it appears on the keyvboard, with a box around it to simulate
a key. For example: (578, (2510

# D¥igits and Alphn charscters nppear without boxes, even though they represent keystrokes. For
example: A, o

# Letters in black kev boxes represent special functions, such as the Alarm Catalog function [T (for
time).
Hey Colors,
* All primary Normal functions are printed in black—such as [RCL],
* Non-keyboard functions are printed in blue. For example: | MEAN |,
# All primary Alpha charactors are printed in blue—soch as A,

« All shifted functions or charneters are printed in gold—auch as [570 ] and [A500 1, The shift keéy s

rund shown before shifted Normal and Alpha functions and chasacters; it s implied by the gold colos.
« Black letters in key boxes represent specinl functions, and rot Alphe characters. For exemple:
for alarm time.

Typeface. Some functions must be followed by a parameter. A different typeface is used to indicate
the required parameter, such as (0 global label,

Doing Simple Calculations

If you make a mistake while entering numbers, ues [=] to correct it. (For more on this clearing function,
pee page 1900 Don’t use digits from the Alpha heyboard for ealenlations, They are considered just char-
scters, not nunbers.

|
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For deang calculations with more than one number (like simple arithmetic operations), the HP-41 uses
RPMN.* This is also called reverse entry: whenever you have two numbers for an operation, vou enter
sath pumbers before pressing the funetion key. The order of entening those two numbers is the same as
it is when you writé numbers in an equation from beft to right. After pressing the function key, you will
see the result. (There 12 no [=] key!) That b5, pressing the function key executes that function.

The key to reverse entry is the key, Use [ENTER® | between two sequentially keved-in numbsers
o separate them. Then follow with the function key (o execute the operation,

If you want to perform an operation that uses only one number, like [S15], then you don’t need to use
- (This ks true whether vou key in that one number or whother you use a number that is
already in the display—a number that was the result of a previous calculation,)

15 = 3 = rasufr gn 0 = resuit
hecomes bacomes
15 [EnTEie ] 3 (=] resulr 0 result

Example: The kevsiroke sequences below fllustrare the execution of a one-number function and two
two-number functions. Notice that [ENTER+ | is necessary only in the second calculation, and not in the
first or third one. (If you make a typing error, use [=] to clear it.)

Find: 1. /45
2 16.4/1.8
3. (the resait of §2) + 67.1234
Keystrokes Display
45 45 Dhgit entry not terminated.
[&] 6.7082 [f=] function terminates digit entry and ex-
16.4 16.4_ Mew numbser,
(ENTERY ] 16.4000 Terminates digit entry will separate
two mumbers keyed in sequentially.
18 1.8 Mew number.
(£ 91111 Result of 16.4/1.8.
B7.1234 67.1234 [ENTER® | is not mecessary between a result
and a new number.
76.2345 Result of 8.1111 + 67.1234.

"HF operaving logic is hased on a mathematical kagic koown & “Polish Notatisa,” developed by the noted Polish logicins Jun
Ludawmiesies | Whodaabye'vorch) (1IRTA-1058) Ceaventional wlgshraic nolalisa places opsratons betsees the relevist numbers o
variabies when evaluating alpebanic expressons. Lokasiewics’s notatios specifies the opeeaton befeer the variables. A variation of
this kigie specifion the aperatars offer the variahles. This s termed “Torverss Polish Netation” Far sptimal efficiency in digital
computation, HP adopted this conveniion of snterieg the operators alter entering 1be varableisl,



18 Sacton 1: Using the Koyboard
Entering Numbers

Terminating Digit Entry

When two numbers are keved into the HP-41, they need to be separated. One of the purposes [ENTER® |
serves is to separate two numbers by terminating digit entev. For any number being keyed in, the
computer needs a signal when digit entry is complete. [ENTER® | does this for the first number you key
in, andd any other funetion key vou press terminates the digit entey of the second mumber you key in,

If, on the other hand, one of the numbers vou are using is already in the computer as the result of a
previous operation, you do not need to use the [ENTERY ) key This is because all operations except the
digit entry keys themselves have the effect of terminating digit entry The digit entry keys are: the digit
kevs, (-], [C55], [Ex], and [+].

The HP-41 also provides you with its own visual indication of digit entry status: the input cue (),
While entering & number, you will see the _ after the rightmost digit, like a blank waiting 10 be filled
in. (You can see thiz in the previous example.) The presence of the . cue means that another digit can
be sccepted for the current number. When digit entry has been terminated, however, the _ is gone
becasse that entry s complete.

Changing Signs

Pressing [G55] (chonge sign) will change the sign (positive or negative) of a displayed mumber. To key
in a negative number, press [G65 ] after keyving in its digits.

Keying in Exponents

Use [EEX] (enter exponent) to key in a number with an exponent. First key in the base part of the
number, then press [EEX] and key in a one- or two-digit exponent. (A base part of one is assumed if you
do not enter a number.) Notice [EEX] places the _ cue in the right side of the display to signal the
numeric input it needs before completing its function.

For n negative exponent, press after keving in the exponent. For a negative base, remember to

press befare executing [EEX].

For example, key in Planck's constant (66262 x 10 Joule-seconds) and multiply it by 50;
Keysirokes Drizplay

6.6262 88262 _

[EE£x] 6.6262 _ The — cue “asks” for the exponent,

a 6.6262 - 155 Awaitz a possible second digit.

4 66282 34

Sogtion 1- Using e Keyboard 19

Keysirokes Display

(E] 6.6262 -34 80262 x 107M.

LNIER?T 6.6EX62 =34 Entérs number.

50 [%] 33131 -32 Result in Joule-seconds,

Digits from the base part that spill into the exponent field will disappear from the display when [E6x]
is pressed, but they will be retained internaily.*

Mote: You should be aware that program instriction lines (Program mode) and printer output from
the HPF-41 use a different format for depiciing numbers with sxponents. I program lines and
printer listings, tha latter E appears befors an axponent, such as 6.6262 E~34, If you are trying 1o
enter such a #ne, do it as shown above, using the [EEX] key, Do not press (£ | (which is an Alpha
characher),

Pi

Pressing | - | places up to the first 10 digits of = into the display. (This also terminates digit entry, so -
does not need to be separated from other numbers by [ENTER® |.)

Mote that the name of | - ueed for all writing and printing purposss (such as in a program line or in
printer output) is (FL

Clearing the Display
There are twe types of display-clearing operations: | © = | (clear X or clear Alpha) and [=] (back arrow).

Clearing Digits and Characters

in Exccution mode:
# <% represents the functions -« on the Normal keyboard and |~/ on the Alpha keyboard.
¢ | clears the entire display (X-register) to zero, and | © 0 | clears the Alpha display and Alpha
megister to blank.t
* [+] deletes only the last digit or character in the display if digit/character entry has not been termi-
nated, If digit/character entry has been terminated, then [=] acts like | =2,

" [EEX] will gvate with a base part having motr Uhan sight digits only i o decimal point i kiged in befom the ninth digi.
¥ The X.engister i part of the sstomatic memory stack, whick is sxplaised in part 1L, section 10, “The Aulomatic Memory Stack ™
The Alpha regisier is separste from the stack,
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Example: To see how these two fentures operate, try the following keystroke sequence, What vou see
in the computer display should match the displays given below, (If wour display does not show four
decimal places, press || ;| 4 1o make it conform to the displays below)

Keystrokes Display

12345 12,345 Digit entry not terminated. The — input cue
indicates more digits can be added.

il 0.0000 Coan | clears the entire display to zero.

12345 12,345 Digit entry mot terminated,

[=] 1,234 Clears only the last digt.

o 12,340 Digit entry can continue.

| 1111267 Bquare roof operation terminates digit entry
ino — cue present).

[+] 0.0000 [=] now clears all digits to zero.

Using clearing functions in Program mode is covered in section 7.

Clearing Other Displays
Clearing Partial Koy Sequences (Parameter Functions). There are several parameter flnctions,

which require the entry of a key sequence: a prefix key (like [ET0]) and then one or more digits (the l

parametor), You can recognize a parameter function becavse it appears in the display with one or more
input cues {—), waiting for numeric or Alpha input. If you misiakenly press a prefix key and stop before
completing the full key sequence, you can clear this function by pressing [=).

Clearing MEMORY LOST and Error Messages, If MEMORY LOST or any other error message ap-
pears and remains in the display, you can clear it by pressing [+] or any key (except [ and [USER]). [+]
will restore the previous display; any other key will execute its own function. (Error messages and their
mvanings are covered on page 34 i section 2, “The Display©)

Doing Longer Calculations

The use of RPN (page 17) and the “nutomatic memory stack” (section 10) make it possible to do long
caleulations on the HF-41 without using parenthoses or storing intermediate results, Thiz is becass
the compater, using its own memory stack, stores and recalls previous (or intermedicte) results, which
vou can then ess in subsequent calculations.

Very briefly, the memory stack is four registers “high,” labeled as shown below It holds your current
and most recent entries, Generally, it i the contents of the X-register that you see displayed—it holds
Your most recent numeric entry. When you press [ENTER® | or key in another number following an oper-
ation, the number in the X-register gets “pushed up” into the Y-register. The contents of the Y-, Z- and
T-registers also move up one level; the number that was in the T-register is then loat off the top of the
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sack. The stack &5 what determines how many intermediate results the computer can hold in the
course of o calculation—since there are four registers, [t can petain four aumbers. As you execule Gper-
aticns, the stack generally drops as two numbers are replaced by one pesult. (In the diagram below, x, ¥,

2, and ¢ represent numbers, )

T| ¢ 2 z z z

Z| z ¥ ¥ z

¥| » x ¥ z

X| x X a a=x yia-x)|
Keys: [EsEnr) a = E3

Since knowledge of the HP-41 automatic memory stack is not esseniial to your being able to perform
routine calculations on the HP-41, it is not explained in detail here. However, learning about the stack
is very helpful in understanding the logic and operation of the computer, enabling you to do com-
plicnted calculations and to go beyond simple programming. Refer to part 11, section 10 (“The Auto-
matic Memory Stack”™) for a comprehensive discussion of stack operation,

In the following caleulations, natice that:
+ The kev k2 used only for separating the sequentzal entry of two numbers.
= The operator is keved in only after both cperands (numboers) are present,

o The result of any operation may itzelf become an operand. Such intermediate results are stored and
retrieved on a last-in, first-out basis, New digits keved in following an operation are (reated as a
new ngmber.

Example: Caloulate (9 + 17 = 4) + 4,

Reystrokes Drisplay

9 §.0000 Digit entry terminated.
1:?[3 26.0000 @ 4+ 17,

4(=] 22,0000 0+ 17 - 4),

4(3] 5.5000 9+ 17 = 4+ 4

F"’eh more comHicated problems are solved in this same way—using sutomatic storage and retrigval of
intermedinte results, For a given equation, it ks easiest to work from the inside of parentheses out-
wards, just as yvou would when caleulating on paper.
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Example: Caleulate (6 + 7) = (9 — 1)

Kevstrokes Display

& [ENTERY] 6,0000 First solve for the intermediate result of
(6 + Th

7] 12.0000 The intermediate result is displayed, so vou
can keep track of the caleulation.

8 9.0000 Then solve for the intermedinte result of
% - 3)

3= 8.0000

=] 78.0000 Then multiply the intermediate results to.

gether (13 and 6) for the final answer,

For nested calculations, begin calculating at the innermest number or pair of parentheses, just as you
would for o caloulntion on paper.

Example: Caleulate 3 [4 + 5 {6 + T]].

Keystrokes Display

& [ExTiRe | 7 [+] 13.0000 (&6 + )

5(=) 65.0000 56+ T

47 69.0000 4+ 56+ 7
3l 207.0000 A4+ 5106+ T

If an operation is noncommutative (namely subtraction and division), you can still enter all the num-
bers in the same order as for addition and multiplication as follows:

» Change subtraction into the addition of a negative number. Use [CHE] and [+].

« Change division into the multiplication of @ reciprocal. Use and [¥].
or

+ Reverse the order of the numbers after they have been entered by pressing the [z3y] key (X ex-

charge Y). This function exchanges the contents of the X- and Y-registers.
Both of these methods are illustrated on the next page.
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Example: Calculate 3 = [4 — 5 (6 + 7)),

Keystrokes Display

[ 7 13.0000

5[x] #5.0000

-B5.6000

4[3] -61.0000 4 + |[—5 (6 + T)]. Since subiraction is mod
commutative, use and [+] inatead of [=].

3 3

[x37) 61,0000 Reverse the order of the opernnds to perform
the proper division.

= -0.0492 Result of 3 + {—61).

Alternatively, you con enter operands from left to right—but the computer can hold ne more than four
intermedinte operands or results. By proceeding from left to right, you don’t have to alter any
mimcommatative oporations, The example below has just four operamds, 2o the whole equation can be
entered from beft to right.

Example: Calenlate 3 -+ [4 — 5 (13])).

Keystrokes Display

3 [ENTER® | 4 [ENTERT | 4,0000 Use to separate the successive
opsrands,

5 13 1. There are four intermediate operands (3, 4, 5,
13L

[x] 65,0000 Calculates 5 = 123

o) -61.0000 Caleulates 4 — 65.

(=] -0.0482 Calculates 3 + (—61).

Using Constants in Arithmetic Calculations

The LAST X register is o register related to the memory stack. It is described in section 10, “The
Automatic Memory Stack.” The LAST X register preserves the numeric value that was last in the
displny (the X-register) before the execution of most numeric functions. You can recover this value
using the function [LASTs ],

Recovering and reusing a previous number can be useful in short calculations that use the same num-
ber more than once. Or, if you need to repeat a calculation using & constant, you can do so easily
(without using & data stopage register) with 50

To use the [ 57+ ] function for calculating with a constant, remember to enter your constant second,
Just before executing the arithmetic operation, so that the constant is the number saved by the
LAST X register.
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i L d i [, .J o ey
Rxample: Calouluy 20708 -k S384T06

. FH 706
Kevsirokes Display
96.704 [ERTERY] 56.7040
52 304706 (=] 149.0987 Intermediate result.
' 523947 Brings back display before [+].
[+l 2.8457 Final result.

Example: Two close stellar neighbors of Earth are Rigil Centaurus (4.3 light-years away) and Sirius
(8.7 light-years away). Use ¢, the speed of light (8.5 x 10" meters per year) to figure the distances from
the Earth 1o these stars in meters,

Keystrokes Display

4.3 [ENTEAY | 4.3000 Light-years to Rigl Centaurus,

9.5 [€Ex] 15 6.5 15 Bpeed of light,

[*] 4.0850 16 Anawer: distanee to R, Centaunas.

8.7 [LA8Ts 50 15 Enter light-vears to Sinus; then retrieve o
B.2650 18 Answer: distance 1o Sirlus (meters).

Out-of-Range Results

Overflow. The result of a calculation with a magnitude greater than 990909999 « 10™ causes an
out-of-range error.® The display shows OUT OF RANGE and the everflow-causing function is nof ex-
scuied. This condition alse causes a running program (o stop.

T chear the error condition, press [=]. (Error displays in general are covered in section 2, page 34.)

Underflow. If the result of & calculntion i a number with 8 magnitude less than
1000000000 = 107", that mumber will be replaced by zerc. Underfllow dess not couse an ermor

Entering Alphabetic Characters

An alphabetic charscter sei, which includes digits and special characters, is available on the HP-41
when vou activaie the Alpha kevboard, Press [ALFHA] to activate the Alpha keyboard. This simulta-
necusly deactivates the Normal and User keyboards,

Refer to page 14 for a description of the Alpha keyboard character set (such as primary and shifted
Alpha functions and how they are printed in this manual),

* Huoept whes using Uhe [E<) statistical function. Refer s “Seatistical Functiona.” page 35

The Alpha Keyboard

r | K
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The use of Alpha strings—sequences of Alpha characters—is very handy for program messages, and
mandatory for executing HP-41 functions not printed on the keyboard.

Alpha Entry

Character Entry Termination, Once you nctivate the Alpha kevboard (ALPHA annuncintor dis-
played) and enter one charactes, you will see the — input cue in the display. Thia _ signals that the next
character pressed will be added to the display—that is, character entry is not terminated,

When you are done with your entry, deactivate the Alpha keyboard. (Press [ALPHA]. Da_ Bot e
[EiER* ).} The Alpha display disappears and character entry is automatically terminated. This means
that the next time you sctivate Alpha and enter characters, the old string will be erased and a now one
will be entersd.

Turning the computer off also terminates Alpha character ontry. (Other functions that terminate Alpha
character entry are listed in “Keying in Characters” in section 9.)

Alpha Clearing: [=)and |~ . The [+] operates during character entry just as it does du.rin; number
entry. If character entry is not terminated, it clears—from the right—one character at a time. If char-
acter entry fs terminated, then [+] acts like | * and clears the entire Alpha display. © * {like (“<in
number entry) ¢lears the entire display whether character entry is terminated or not®

Alpha Digits. Remember, digits from the Alpha kevboard are simply Alpha charsctors nned cannct be
used for numeric calewlntions.

Example: The following keystrokes illustrate character entry with the Alpha keyboard.

Keystrokes Display

[ALPHA] Display shows whatever méssage was last en-
tered. ALPHA rnnunciator displayed.

HP-AT Y HP-41CV_ The — cue indicates that character entry is
not yot terminated. 7

= x HP-41CX.. Removes last character; adds X.

(ALPHA] Terminates character entry and restones the
prior numeric display.

CALPHA | HP-31CX Displays Alpha register. No . eue present. 1f

you key in any characters, the previous char.
acters will be ernsed and the new ones will
start a new string.

-,e.,‘_llh,mwmmugiu- , the Alpka kevboard funstise, ape printed on the bryboard s combined form as
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It is possible to append an Alpha string onto one whose character entry has already been terminated.
This is done using the append key, [ 1 {append). (There is no analogous function for digit entry)

Eeysirokes Display
HP-41CX_ Motice the _ cue reappears. This signals that
the next entry will be appended to the provious
Gne
0d)) HP-1CK/CV
[ALPHA] Deactivates the Alpha kevboard.

The Alpha Display and the Alpha Register

Entering Alpha strings for any purpose requires the use of the Alpha kevboard. Where the Alpha
strings gol placed or stored, however, depends an other ciscumstances,

In the above examples, the Alphn characters being keyed in were entered into the Alpha register. Press.
ing moves the display from the X-register to the Alpha register and back. (The usual display
during numeric caleulations is of the X.register)

Alpha entries are not put into the Alpha register in the following teo important condifions;

* When they are made in respones to specific functions that require Alpha data input for pasametes
spocification. The names of these functions {(like function fame) appear in the display fol-
lowed by the input cue to indicate that input B needed.

« In Program mode. In this case, Alpha strings are stored in progrom lines rather than in the Alpha
register. (An Alpha string stored in a program line is placed into the Alpha register when the
program line is executed.)

Any Alpha entroes made in these two conditions do net affect the Alpha register confents.

Capacity of the Alpha Register. The Alpha register can hold up 1o 24 characters, with each period,
comma, and colon also counting as one character. However, as you can see, the HP-41 display can only
show 12 characters at a time, naf counting periods, commas, and colons, which fit between the other

charncters, If character entry s not terminated, the display includes the input cue and up to 11
charncters,

Display Scrolling. If you enter more than 11 characters into the Alpha register, the characters al-
reacly in the display will scroll (shift) to the left to display the rightmost characters. Although vou can't
s=ee them all at once, the Alpha register will bold up to 24 charncters, At the entry of the 24th character
the computer sounds a tone to warn you that the entry of any more charscters will eause a one-by-one
loss of characters from the Jeft end of the string.
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g I | | o
Register REC BCIEFGHIUKLMN _

Display Display

Whenever the Alpha register is initially displayed, any string longer than 12 characters is scrolled
through the display from left to right. You can move the display to the far right by pressing any key
during the scrolling,.

Keystrokes Display

ey Activates Alphs keyboard.

SCROLLING E SCROLLING E

XAMPLE ING EXAMPLE Characters scroll off the left of the display.

[ALPHA] [ALPHA] SCROLLING EX Terminates Alpha character entry and
ROLLING EXAM redisplaye entire string by scrolling.
LING EXAMPLE

= Clears Alpha register.

Deactivates Alpha kevboard,

Continuous Memory

Status
The Continuous Memory of the HP-41 retains the following operating information, even while the
computer is turned off:
» All numeric data stored in the computer.
» All programs stored in the computer.
# The current program and program line.
« Display setting { 7/ 0], (500, [ind )
» Trigonometric mode (Degrees, Radians, or Grads),
= General purpose flag setiings.
+ Whether the User keyboard has priority; that iz, whether it is active (USER is on),
» Time and date settings.
= Alarm settings.
» The current file and the current position in that file (extended memory).

When the HP-41 is turned on, it always “wakes up” in Execution mode with either the Normal or User
keyhoard active,
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If 1'13-& computer is turned off, Continuous Memory will be preserved for a short period while the bat-
teries are remmtd Do not remove the batteries while the HP-41 is turned om, nor turn on the HP-41
while the batteries are out, Refer to appendix G for instructions on changing batteries.

Clearing Continuous Memory

To entirely clear the HP-41 Continuous Memory and reset the initinl conditions:
1. Turn the computer off.
2. While holding the [=] key down, turn the computer back on.

f‘{‘h'.ic will not reset the time, (For a summary of other effects, rofer to “Clearing Memory™ in appendix
L¥,

\:c!u;r! C;:uminwua Memory has been cleared, the display shows MEMORY LOST. Press any key to cloar
the display. =

If the computer is dropped or otherwise experiences a interrunts s ;
Memory might be cleared. power interruption while it is on, Continuous
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Parametor Functions and the Input Cue: Asking for INpUt ..o oeevonrrmmnee ::’!
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i i i [ indow for different kinds of information—
You have already seen in section 1 that the display is a w ; _ g
n:lh M“mmbnrs for calculations, Alpha characters, el mnunm.:lm. The display wlmiow caln ﬁmw
information contained in various registers {slorage locations) in the computer. Sometimes it shows
x [ ‘mwm. (A message can be anything from an error meskage to o display of the time.)

t ment holding the number available
t mast often shows the X-register, the memory comguriment ding - _
'f]::‘ d“:'l:z:t cnbeulation (which might be the result of your last ﬁhwlnm-:m].‘. Bome afthnr mmmqn
dhp!;:i ghow the Alpha register, the lime and date, program lines, catalog listings of things gtored in
m and the imt-uqmmg parameter functions.

{Means of clearing the display are covered in section 1, pages 19-200)

parameter Functions and the Input Cue: Asking for Input

Parameter functions don't act on operands you _h:m wlready ep;::d; inetead, t:;]r are mhm z
'mw_ complete their function specification. Storage reg adireses, m. mpe, '
mmmm t%ba display far'mlt functions diseussed in this section are also parameter functions that

vse MUmMETIc parametiers.

When FERCY ' ; i ‘ display followed by
funmbon.thummonnhﬁmwnnppemﬂx_:uw o
nm. WTGN mpﬁmr:j“gw example: FIX _ ., You are familiar with the input cue from digit and
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charncter éntry, where it repressnts the fact that vou can enter another digit or character. With param-
eter functions, the input cue indicates that you must specifly a8 parameter to complete the sequence.

The input cisé {_} following & function name in the display means either:

= Mumeric parameter needed: the number of input cues matches the number of digits to “All in”
¢ Mume or label needed: one input cue in the display.

When vou complete this key sequence, the function is executed
You can clear a parameter-function display (also known as a partial key sequence) by pressing [+].

Display Control for Numbers

The HP-41 has three options for controlling the display format of oumbers.* These options affect the
number of decimal places shown and how exponents are shown, lafernally, however, the computer al-
ways represents n number with 10 significant digits of sccuracy. The display format is just a conve-
nience for the user: it rounds the display of a number to the number of places you apecify.t

The three display formats—| 00 m, (500, mnd (000 ] n—would affect the display of the number
123,456 like this (four decimal places specified):

PG 4 s 123,406, 0000
S A L6 05
ENG | 4 - 123,46 03

During digit entry, all digits you key in {up to 10) are displayed. The display format takes offect when
digit entry s terminated.

The displny format setting is maintained by Continucous Memory; st initial turn-on or clearing of
Continuous Memory, the display format “defaults” to © 4, which shows four decimal places and no
exponent. (A default condition is one that is established automatically by the computer, and exists
unless and until you specify a change.)

Fixed Decimal Place Display (' n)

o fixed decimal ploce) format is the standard number display format. It shows no exponents, unless
the number is too large or too small for the display, The number is shown rounded to the number of

decimnl places (0 through 9) that you specify—unless the integer portion of the number is too lange to
socommodnte that number of decimal places,

" "Nenshens™ meaa tnst numend valom onbe end no! digits geed s Alpha charscters
F Therw is & rounding function ([FE]) that will round the actual member (in sccordancs with the Sisplay format), and net jost its

dasplay Hefer do section 15, Thn function i mosd swdul whin a reult cesds to be ounded for o fmure aalulstion, sincs
calculstions neemally uw the fll B0-dighn number,
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The % function (like “-' and
decimal places) it needs.

Keystrokes Display
123, 45670865 123,.4567885
FiX _
4 123.4568
B 123.456750
¥ | 1234588

Scientific Notation Display ( ~ n)

So) cues you for the one-digit parameter input (the number of

Since all 10 places are filled, there is no input
cue even though digit entry is not vt
terminated,

Asks: How many decimal places?

Display rounded to four decimal places; digit
entry terminated.

Display rounded to six decimal places. (Ten
digits total are still stored internally.)

Usanl (217 4 display.

In =t {scientific) format, n number is displayed with one digit to the left of the decimal point, up to
svon digits (which you specify) to the right of the decimal point, and a two-digit exponent, The dizplay
is rounded 1o the specified number of decimal places; however, if you specify more decimal places than
the display can hold { “°' B, or 9), rounding will occur in the undisplayed eighth or ninth decimal

place,

Press ' followed by the number (one digit) of decimal places to display. The display will cue you for

the one-dagit input.
With the previous number still in the display:

Revstrokes Display
Ui 8CI _
B 1.234568 02
' B 1. 2348678 02

Asks: How many places?
Rounds to and shows six decimal places.

Rounds to eight decimal places (1,.23456750)
but displavs only seven (1.2345679),

Hote: In program mstruction lines and i printer listings. numbers with exponents are printed with
an E bafora the exponent. For exampile, 1.234568 02 would loox like 1.234568 E02. If you are
trying 1o copy or enter such a line yourself, just use the [EEX| key, as explained on page 18. Do not

iry 1o put an E info the display.
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Engineering Notation Display ( n)

(engineering) format displays numbers in a manner similar to ) BXOEPL:

* All exponents are in multiples of three. Thiz {5 particuls
calculations that use units that are pe particularly wseful for
units).

: ’ scientific and engineering
ed in multiples of 10° (such as miero-, milli-, and kilo-

* The parameter you specify (. ) determi RGN W G
digit to which the display will be mmdad'.mm“ the number of digits besides the first significant

Display Features
Digit Separator and Radix Mark: Flag 26 (Press | _2Bor - 128 to re-

verse them; 10 eliminate all digt sepa-
rAl0rs, press 29.)

I&3456 789 _ n

— Ifiput Cue

Display Annunciators

Low-power condition, =28 |™ aipha keyboard active.
User keyboard active. on formrurtmg el
programs,)

Curram ular mode.
e - Flag(s) set (flags 00
through 04).

Shift set. (To cancel,
press M again.)
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Other Display Features

Annunciators

i ins & i i ] ani ' for
The HP-41 display contains eight annunciators (signals] that indicate the status of the computer f
various operations. The meaning and use of these annunckators is discussed on the following pages in
this volume:

BAT Low power indicntion, page 54

USER User keyboard, pages 14 and 46.

GRAD nnd RAD  Angular modes, page 53,

SHIFT Shift for alternate funciions, page 15

01z34 Flags 00, 01, 02, 03, 04, Refer to part 111,

PRGM Program mode of running progeam, pages 15 and 84,
ALPHA Alpha keyboard, pages 14 and 24.

Low Battery Power Indication (BAT)

When the BAT annunciator appears in your display, the battery power in the wmpum is low; :mtl.h!wa
several days of oporating time left, Hefer to appendix G for information on replacing the batteries,

Message and Error Displays

Generally, the HP-41 display shows you the numoric or Alpha contents of regim«m_—ywr dz.u'm, param-
eters, results, or Alpha register strings. Sometimes, the display shows you something special—a mes-
sage, Commonly, & message display i an error message (DATA ERROR), a status message (YES), or a
special display like the time. Since such displays are only messages, you cannot np-erau_wlth DT o
them, even if the messages have numbers. Messagos do not affect the Alpha mgister or your
calculations.

- ' o~ i ‘ i ‘ he keyboard—an
If vou attempt an improper operation—either in o running program or directly from t —a!
rr::r message will appear in the display. There is a brief list of erpor messages at the hack of thft
volume (page 130), before the Subject Index. Volume 2 has a complete list of error messages and their
causes in appendix A, “Error and Status Mesaages.”

T remove an error display, press [+]. Pressing any other key will execute that operation (of enter that
digit) wsing the operands already present. (An error-casing opération is simply not executed. and does
not affect the operands,)

i i i . You can clear
An error in a program will cause an interruption when you try Lo execute thl?mﬁam
the error display by pressing [=] or (BRG], The latter places the computer in Program mode, and
allows you 10 see which program instruction caused the error (because this is where the program

stopped).
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Using Commas and Periods to Separate Digits (Flags 28 and 29)

The HP-41 is et initially and when you reset Continuous Memory (page 29) 1o separate integral and
fractional portions of a number with a period (a decimal point), and 1o separate groups of three digits
in the integral portion with a comma. You can alter these settings to conform to other conventions by
altering the status of two flogs, flag 28—the radix mark Mag, and flag 29—the digit grouping flag.

Flags. A fag is a statas indicator thot s either set {=trae) or clear (= false).

When flag 28 is set (the defsult condition), the decimal point is the radiz mark and the comma i the
separaton, Mumbers appear like this: 1,234 567.00.

When flag 25 is clear, the comma is the radix and the point is the separator mark. Numbers appear like
thisz 1.234.567,01.

When flag 29 is sot (the default condition), a digit separator is used between groups of three digits in

the integral portion of a number. Which digit separator mark is used depends on whether flag 28 is st
(comma) or clear (period).

When fMag 28 is elear, no digat separaior is used, only a sadix mark.

Setting and Clenring Flags. To se1 or clear a given flag, just press = nn (sef flag #nn) or n
(clear flag #nn). ;| and | are parameter functions, as explained ot the beginning of this section, so
the display will cue you for the requisite two-digit input (parameter specification).

These Mag settings (like most flag settings) are maintained by Continuous Memory

Kevstrokes Display

1234567.01 1.234,587.010 (This azeumes the defaalt setting is in effocs:

fags 25 and 29 get.)
oF __ Asks: Clear which flag?

28 1.234.567.010 Reverses madix and separator marks,
29 1234567010 Suppresses separator marks between integer
digit groups,
28 29 1,234, 867.010 Returns to original setting: flags 28 and 20
By

The HP-41 has many other flags that control other aspects of computer operation, ns well as some (lags
that you can define yourself. Furthermore, the status of a flag can be tested, with the result of that test
alfecting the conditions of program execution. Flag types and flag use are discussed in part V {*Pro-
gramming in Detail”), sectiona 19 and 20

Aspects of printer formmting controlled by flags are in appendix I, *Printer Operation.”
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Storing and Recalling Numbers

Contents
Storage and Recall Operations . ........o...oo)
Viewing Register Contenmts { - cv ) ..o
Exchanging ROgIter CONMBARS . ... ... ooooonoitiin oo
Exchanging X and ¥ Contents: [xay] . ..o
Exchanging X and Other Register Contents: [v<>' ........... i 4l R
SHorape ADMBEIC ... .oororaraaiaiaisinri e ISR,

58828849588

The HP-41 stores information—data, Alphn strings. User keyboard function assignments, .nhrn'u,
pm;j:u-m its main memory. This memory is composed of discrete units called mwrmj. whnqb can
be allocated for these different storage purpeses. This section discusses how to store and retrieve
numerical data in storage registers.

(The HP-41CX also has an extended memory for special text, data, and program storage. These regis:
ters are not explained here. Extended memory is covered in section B and in part M1, section 13.)

Storage Registers and Computer Memory

Main Memory Distribution
When you first turn the computer on of when vou reset Continuous Memory (page 29), there are:
100 data storage registers (numbered Ry, 1o Ryy), which are directly mocesaible,*

219 uncommitted registers available in & common pool for programs, alarms, and User-function
ARSI gnments.

* If youn have e than i) hsta stemps reginter, thowe above figs are caly idivectly aooemibde. ‘This s explainsl in section 12
38
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These registers are convertible, so, for instance, you can allocate up to 319 registers for data starage.
The means of changing the allocation of memory (and accessing data registers with numbers greater
than 99) are discussed in part M1, section 12, “Main Memory" You don't need to worry about
reallocaling memory unless you run out of available registers.

The figure on page 195 in section 12 is a representation of the main memory of the HP-41, showing the
distribution of registers hetween data storage and the uncommitted register pool,
Memory Limitations

If you attempt to store or recall data using & data storage register that does not exist (that is, is not part
of the currently allocated data storage registers), the NONEXISTENT message will appear. You can then
either: choose a smaller-numbered register; or reallocate memory to include more data storage registers,

Pressing [+] will remove the NONEXISTENT message.

Storage and Recall Operations

When numbers are stored or recalled, they are copied (not transferred) botween two data storage
PogEeters,
To store a copy of a number from the display {X-register} inte o directly accessible register:

l. Press [STO] (store). The HP-41 will respond with STO _ . The two input cues tell you that the
machine requires a two-digit input to execute the function,

Z Enter a two-digit register sddress (00 through 99), Execution immediately follows,
The newly stored contents will replace any prior contents of the addressed register.

To recall a copy of a number from a directly sccessible register into the display (X-register):
1. Press irecall), The RCL _ _ display cues you to respond with a two.digit register number.
Z Emer a two-digit register address (00 through $9),

The newly recalled contents will replace the prior contents of the display (X-register).
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Example: Store Avogadro's mumber (approximately 6.02 = 107} in register 00 {represented in this
manual as R b

Keystrokes Display

6.02 23 6.02 23 Avogadro's number.

8TO — - Cues: In which register?

a0 6.0200 p | Stores a copy in R, and leaves the original in
the X-register

2= 12040 24 You can continge calculating with Avogadro's
number.

= neL . Recall fram which regisrer?

oh 6.0000 23 Returns a copy of Avogadro’s number from

Ry, to the N-register (display).

[576] and [ATL) are called parameter functions because they must be followed by a parameter—in this
case, an address. After you press (570 or [RGL), these operations cue you for the information they need
by displaying the function name (STC or RCL) followed by the number of input cues () corresponding
to the number of digits required. {This is ahown in the example above.)

Clearing Data Storage Registers

‘Fhe contents of & data storage register remain there—retained by Continuous Memary—until either
different cantents are stored there or the contents are cleared. Clearing numeric data means 1o replace
it with zerols).

¢ To clear & single storage register, simply store zero in it

s You can clear all {currently allocated) data storage registers ot once by exeeuting [S09G] (clear
registers), This does not affect any other registers or parts of memory, ([E0AG] is not on the key-
board. To execute if, see the example below)

« You can clear a specific block of registers by entering the six-digit number bbb.eee and executing
(GLGL ). The portion bbb (beginning) is the sddress of the first storage register you want cleared,
and eee {ending) is the address of the lnst register to be cleared. All registers in sequence from bbb
through eee will be cleared.

Keystrokes Display
XEQ . Execute what?
[ALPWA] CLAG [ALPHA] Clears all data registers {this is Ry to if

the initinl allocation hasn't been cho k.
Disploy will show previous result (previous
contents of X-pegiater),

00 0.0000 Check contents af Reg

Sectinn ) Slodng antl Aecaling Numbsra £ ]

Viewing Register Contents (| vicw )

The o ma function shows you a temporary display of any storage register you specify, 18 scts like a
movealle window by giving vou a look at the contents of any register; it dots not move or recall those
contents, so you capnot wse the number you are shown for any caleulation. Likewise, the number you
view does not affect any of the mumbers you may have already keved in or recalled.
« To view a directly accesable register, press | nnd specify the two-digit register address (from
00 to 99)—as vou would with [BEL).

» Pressing [+] terminates the viewing and returns a display of the current number (the X-register
contenta).

o | 1% a parameter function, like [S70) and [ACL]. Pressing

o will display view _ . the two
input cues indicating the two-digit input needed.

Example: The following keystrokes illustrate - operation:

Heystrokes Drisplay
10 00 10.0000
21623 The square roat changes the contents of the
MNoregister.
IE# VIEW _ _ Cue: View ewhick register?
10.0000 Viewing Ry,
2[x] 5.9048 Further operastions sct on 3.1623, not the
viewed 10,0000,

Exchanging Register Contents
Exchanging X and Y Contents: [x: ]

Presaing [way] will exchange the locations of the numbers in the X- and Y-registers. The prior ¥ con-
tenis move intoe X and are displayed; the previcus X contents meve into Y and are na longer displayed.
Exchanging the contenta of the X- and Y-registers is very useful for:

» Oldaining the second result of an operation that coleulates two separnts values.

+ Reversing the order of two aperands that are intermediate results from o longer calculstion. This is
handy for carpyving out noncommutative operations when the current operands are in the wrong
order, nndl is a common manipulation in programs (see also page 22),
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Exchanging X and Other Register Contents: |« - |
(%= is a nonkeyhoard function {see the example below) that exchanges the contents of the X-register

and whatever other register you specific It is a parameter function (like [REL] and [ V150 ) requiring a
two-digit register address for completion.
Heystrokes Display
[ExTESR ] = Enters two numbers sequentialle 5 s in the
e ’ X-register tdimu}td:ﬁm >
FTY] 4.0000 Exchanges the contents of X and Y. 4 was in
¥; it is now in X.
Ne > o Exchanges the contonts of X and the speci-
fiedl register,
] 10,0000 The number that was in Ry (from the last
examplel,
Wi ) o0 4.0000 You can see that Ry, now holds what used to
be in X.
= 10.0000 Clears the viewed number and restores the

normal X-register display.

Register Arithmetic

Storage Arithmetic

Suppose you not only wanted to store 8 numbes, but perform an arithmetic operation with it and store
the result in the same register. You can do this directly—without using [REL]—by doing storage
arithmetic, as follows

1. Have your second operand (hesides the one in storage) in the display (X-register]. (It can be keyed
in, recalled, or the result of & calculation.)

2. Press (§19) (=], (=0, (50, J}*
3. Key in nn, the two-digit register address (00 1o 99).

* The beaces, | |, indicate Lt you ssdert one of the enclossd funethon

Section J. Storing and Aecaling Numbes

The new mumbser in the register is determined as follows:

(naw mntems] » (u’ld muunm) | i l (rrmuber iu)
of register of register | : [ display (X)

r rex

Reo Rzo
(518 (=] 00
—

¥

X (dsplay) X [d;ﬁ-ﬂﬂ

Example: During harvest, Silas Farmer trucks tomatoes to the cannery for
three days. On Monday and Toesday he houks boads of 25 metric tons, 27 tons,
19 tons, and 23 tons, for which the cannery pays him $55 per metric ton. On
Wednesday the price rises to $57.50 per ton, and Farmer ships loads of 26 tons
and 28 tons. If the cannery dedectz 2% of the price on Monday and ‘Tuesday
because of blight on the tomatoss, and deducts 3% of the price on Wednesday,
what is Farmer's total net income?

A procedure for this problem i

G5 (25 + 27 + 10 + 23) — 2% [B5 (26 + 27 + 19 + 23)] Monday and Tussday
¥ 575 (26 + 28) — 3% [67.5 (25 + 28)] Wednesday

Total Med Income
Use storage register arithmetic. The keystrokes are shown on the next page.

a1
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Revsirokes Display

25 [Entens ] 27 3] 19[<]23[5] 94.0000
55 [%] $,170.0000
[EEIL 5,170.0000
2= 103.4000
=1m 103.4000
% 2] 54.0000
575 (%) 3,105.0000
01 3,105.0000
3% 3.1500
=] §3.1500
[RTL] 0% BOT8.4500

Register Overflow and Underflow

Total of Monday's and Tuesday's deliveries.
Earnings from these deliveries.

Places earnings in Ry,

Caleulates deductions for Monday's and Toes-
day’a bad tomatoes,

Dhesiuicts this from earnings in Ry
Wednesday's deliverios,

Earnings on Wednesday.

Adds these earnings to Ry,

Deductions for Wednesday's bad tomntoes.
Subtracts this from sarnings stored in Ry,
Total net income on the tomato deliveries.

If you nttempt a register arithmetic operation that would cause the magnitude of the number in any of
the storage registers to exceed 5999999909 x 107 or be less than 1 x 107%, the results are out of
range for the caleulator. The consequences are explained in section 1, "Out-of-Ronge Results", page 24.
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How to Execute HP-41 Functions

Contents
Making User-Function ASsignments (55} ..o oo 4B
Executing User Functions ... ..., T e o iRy g M

You might mot realize it, but the HP-41CX has over 200 built-in functions, (With applicalion or exten-
sion modules added, there are several hundred possible functions.) Since there are only 55 keys on the
kevboard, it's not possible to give each HP-41 function its own key, So, as on lnrger COmpUters, you can
porform HE-41 operations by writing their nnmes in the display. This is called Alpha execudion.

Furthermore, the HP-41 keyboard is redefinable. That is, you can change the definitson of almost any
given key so that it will execute another function (or program) af vour cholce.

Alpha Execution

The HP-41 has both “keyboard functions” and "nonkeyboard functions”. The keyboard functions, like
[=) and [¥], can be executed by pressing the given function key. Most of them can also be executed
using their Alpha names. Nonkeyboard functions (those you don't see printed on the keyboard) st be
executed using their Alpha names, as explained under the mext two topics. (You can also use a User-
function key, as cxplained on pages 46-48.)

Alpha Names

Almost all functions in the HP-41—including those that appear on keys— have Alpha names. These
are the function names used and recognized by the computer. The display and the printer (if you have
one) ise these names, just 88 vou must use these names for Alphn execution, When you start progrm-
ming, you will notice that the recorded program instructions use these names ilso.

Hection 4- How o Exscutes HP-41 Functons a5

Haois: Thers is a complele st of HP-41 funclions and ther Alpha names in the Function Index at
the back of this vwolume and the Funclion Tabdes at the back of volume 2. For lunctions that are
aten printed on the keyboard, note that the Alpha name does not alwiys match whal is printed on
the key. (Exampie: (&) versus [5587).)

Other conventions for representing functions are pranted on the inshde of the front cover of this
manual,

The Execution ([%EQ]) Procedure

Any function (or program) in the HP-41 can be executed by using the (execute) function and
spetling cut the function’s Alpha name.

1. Press [%EQ]. The digplay shows XEQ _ _, telling you the function needs further input.

Remember to use [XEC] even in program lines, Otherwise, vour fnput will be treated Fike an Alpha
string, nof an Alpha execution,

2. Press [ALPHA | to nctivate the Alpha keyboard. (The display changes to XEQ _ as it awaits an Alpha
character. )

% Spell out the Alpha name of the desired function. (This does not use the Alpha register, just the
Alpha kovhoard and the display®)

4. Press [ALPiA ] to deactivate the Alpha keyboard and complete the sequence. This triggers the execu-
tiom of the function. (If that function requires o pamameter—|like numeric input—its fupction name
and input cuels) appear 1o the displag.)

Note: Il you neglect 1o press [ALPHA | before speiling out the name of the function or program to
exacute, the error NONEXISTENT can resull [Decause whal you are inadvertently telling the com-
FtE 10 execute doas not axist), Clear the display and start owerl

Example: Find 6! (fectorial) using the [TAC7] function. Since this function is not on the Normal key-
board, perform an Alpha execution.

Reystrokes Display

i B

XEQ __

[ALFvA] XEQ Activates Alpha keyboard.

FACT XEQ FACT _ E’w}ln fursction noms (Alphn execution
mh

120.0000 Result of 8!

* As sxplained on page 23, using the Alpha kevboard for parameter spocification {1kl i, in Pesponse 2o am bnpat coe, like TEG _}
dosy mot affert the contents of 1he Alpha regaten
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Redefining the Keyboard (The User Keyboard)

The HP-41 allows the user to assign function keys on the keyboard to different functions, such ns to
monkevboard functions, to programs, and to functions from attached peripheral devices, This allows
you to customize your HP-41 by defining which keys will execute which functions on the User keyboard
(USER an).

These redefined keys represent your User functions, and are recorded for use on the User keyboard. At
the same time, the Normal keyboard retains all of the original key definitions. So, even though you can
redefine the User keyboard, vou still have access to the Normal keyboard at any time! Use the extra
kevboard overlays provided in the HP-41 package to lobel and identify your reassigned functions.

Moto: If you are going 1o run MP-41 application pacs or software solutions, any key redefnitons
you make may Interfere with the pacs’ use of the User keyboard, Therafore, it is a good icea to
clear your function renssignments before running HP-41 applications and software material. ["Can-
cailing User-Function Assignments” is covened after the next 10pic.”)

To assign & function {oF & program) w0 & specific lwy on the User keyboard:
1. Press o5 {on the Normal or User kevboard), The display will cue you for input with ASH _.
2. Press [ALPHA] to activate the Alpha keyboard.
3. Enter the function name (Alpha name or program name} to be assigred.

4. Pross [ALFHA | to deactivate the Alpha keyboard. (The input cue will move over one space to in-
dicate it expects another input, but not another character. )

5. Press the key lor [ and the key) to which you want the function assigned. The display will mo.
mentarily show the new function name, with the keyeode of its mew key location ¥

wection B
1 A keyeode i a two-digs number repeesenting the row-column bowison of & by The rows are numbered 1 to § from top ba
betbom: the colemns aee 1 15 5 from kel 6o right. A mimes sipe indicates & shified by Befer to the daagram om page 107,
1 11 peun Bl the kew dowen for mese tham abost nre-ball second s step 5, BULL will sppear s the display and the key suignment
will ot b ade,
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Wete: If you neglact 1o press [ALPHA | before spelling oul the name of the function you want 1o
assign, mm&mmmmmmmmwwmmm-wmr
Pressang % | deactivates most keys on the keyboard,

User-function (but not program-label) key assignments require extra memory space, a8 explained in
sgction & under “Main Memory Distribuation,” page 36.

Example: Assign the factorial fupction, [FACT |, 1o the key (in the upper lefthand corner),

Hevstrohes Display
T ASH _
[ALPHA ) FACT [ALPRA] ASH FACT _ Type in function name.
(%) ASN EACT 11 Completes the assignment of (V407 . Display

momentarily shows function name and
keycode, then returns 1o whatever was pre-
vivusly in the display.

Cancelling User-Function Assignments

Cancelling One Redefined Key, User-function assignments are maintained by Continsous Memary,
To cancel a key redefinition, just follow the assignment procedure above, but omit entering the func-
tion name in stop 3 (that is, press 225 [arPHa ] [ALPHA]) and that key).

* B, as described on page 45.°

Cancelling All HRedefined Keys. Execute [CKE7E | (clear kevs) to clear all User-koy definitions in
MAIN Iy,

Altornatively, you can use catalog 6 (214

Executing User Functions

Prossing [U5ER ], which displays the USER annunciator, activates the User keyboard?, Initinlly, the User
keyboard consists of the same functions as the Normal kevboard. As you redefine keys, the original,
Normal functions are replaced by the new, User ones. Anytime vou want the Normal functions again,
Just press the [USER) toggle switch 1o restore the Normal keyboard. You always have access to bogh the
orginal function keys and 0 customized set,

" The HP-LICK bas six dafferesq cataloge. They ate ssmmariaed together in section 9,
¥ Notioe that while 1he Alphs kevboasd s active, the User kevboand is met. sven though its anmasciates remsain on.
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Example: The following sequence illustrates User-function execution with the (1401 function, which
was mssigned to the (+] key in the example above, Afterwards, the koy reassignment for FACT | is
cheared

Keystrokes Display
[ USER | E)updng- does not change. USER annun<iator
it

23 3.

=) 28852 22 User execution of [FACT | finds 2!

6 [T7) 720.0000 B!

[ASH mm ASN

() ASN 11 Returns [E+] key assignment to [£+] function.

[USER | Returns to Normal keybonrd and previous
display.

Viewing Function Assignments

Viewing Individual Function Assignments (Function Preview). You can view the function
name {Alpha name) of a given key by holding it down. If you hold the key down more than about %
second, the function won't be executed and NULL appears in the display. If you're not sure if a particu-
lar kev has been redefined, or to what, this is o quick way to find out.

Parameter functions, like [ST0], do not have function previews; they display input cues instead, such as
STO . To nullify an incomplete parnmeter function (like STO — ), press [=],

Viewing All User-Function Assignments (" 6). Pressing © 1 0 6 will list, one at a
time, the names and keyeodes of all function assignments you have made. You can stop and restart the
listing with the [B7/S] (run/stop) key.

Once the listing has been stopped, you can move forward in the catalog one step nt a time by pressing
[B57) (single step), or backwnrds one step by pressing © * (back step), Pressing W [€] cancels the cur-
rently displayed user-function assignment,

Note: From now on, the execution of nonkeyboard functions will be represonted simply as, for
oxanple, | FACT | How 1o execuls such a function—whether by Alpha execution of as a User func-
tion—will be left up to you. You can refer 10 this section 10 review the steps for executing
functions.
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The Standard HP-41 Functions
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This section provides brief explanations of most of the HP-41 standard numeric functions. {Several
specialized functions are left for section 11, “Numeric Functions,” in part IL) Time functions are cov-
ered in section B, functions specific to programming are in section 7, and files are in section B,

Some functions are given on the Normal keyboard of the HP-41, but many more are 6ot Th execute a
nonkeyboard function, use Alpha execution or a User-defined key (as explained in section 4, “How to
Execute HP-41 Functions™). The Alpha names for all the functions are given in the Function Index (a1
the back of this volume) and the Function Tables (at the hack of volume 2).

General Mathematical Functions

One-Number Functions

The following one-number math operations are all performed in the same way: put your sumber in the
display {the X-register) and then execute the function. You will see the result in the display.

£

Sachon 5 Tha Sandard MP41 Functions &1

One-Number Functions
Te Calculate Press 1l Or Execute |
’ _ | {
Aeciprocal
Sguade rool @
Sguare =)

Common logarithm
Common exponential | 10
Natural logarithm [iN)
Natural exponential (&
Factorial

For Example:

i To Calculpte | Keystrokes Display
e 0.1667 |
V196 14.0000
12:3¢ 151.2000
log 0.1417 -0.8486
10045 . 28184
"'1 53 41431
o' 44817
L 720.0000

Two-Number Functions

For functions that use two operands, remember to use reverse entry: enter both aperands first (in the

samse order you use for caloulati g :
tions," page 16.) atbons on paper), then execute the function. (See “Doing Simple Calcula.

Twa-Number Funclions

To Calculate | Press = Or Exocute
Subteaction | (=) =
Addition = [+
Multiplication =] | [s]
Divigion [+ 7]
Percentage = | =
Percent Change [=&n)
Powers @ | Gm |
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Arithmetic (=], [5], 5, [2)). Arithmetic calculations are discussid in detail in mtqun 1, under the
topics of “Doing Simple Calculations” and “Doing Longer Caleulationz,” pages 16 and 20

Note also that the keystrokes [Gi&][+] find the same result as =], and the keystrokes [7x][=] the samo
ns [+]. This is very handy for longer calculations when an intermedigte result must then be suliracied
from or divided into the next number (refer to page 22).
Percentage { ). Key in the base number before the specified percentage.

£y i i | it base numbaer, so

ing (= | differs from using 0.01 [%] in that the [« function preserves the value n:flhe _

Upu“?;}. mr:y out subsequent calculations using the base number and the result without re-entering the
hase number,

Percent Change (%), Key in the base number. ¥ (usually the number that occurs first in time),
then the secomd number, x.

) s caleulated as S22} (100), DATA ERROR results if y = 0.
b

The Power Function (o). Key in the base number, v, before the exponent, 1, to cadculate ¥ roised
to the @ power.
For v = 0, x can be any retional mumber. For ¥ < 0, x must be an integer.

For Example:

To Calculate Keystrokes Rosult
13% of $8.30 8.3 [EnTiie ] 135 1.0790
Add 13% of $8.30 10 $8.30 | 8.2 1351 | 9970
| % Cnange from 156 1o

167 positive result) 156 [ENTER® | 167 [%CH) | T7.0513%
| a-14 2 (EnTEns) 1.4 (O8] | 03789
(=14 1.4 a7 | -27440
VZ or2® 2 af(* | v.2see
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Trigonometric Operations

Angular Modes

The trigonometric functions operate in the current angolar mode: decimal Dregrees (naf degrees-min-
utes-geconds), Radians, or Grads.

Unlesa you specily otherwise, the HP-41 assumes that any angles (input and output) are in decimal
degress. The angular mode in maintained by Continuous Memary,

» [DEG] sets Dgrees mode. The format for degrees uses decimal fractions of degrees, not minutes and
seconids. When Degrees mode is set, there is no accompanying annuncintor (neither RAD nor GRAD
is on).

¢ [7a5] st Radians mode, The RAD annunciator turns on.

o GAAn] sets Grads mode. The GRAD annuncintor turns on.

Specifying an angular mode will nar concert any number already in the computer; it merely tells the
computer what unit of measure to assume for numbers that are used for trigonametric funetions. 360
degrees = 2r radians = 400 grads.

Using Degrees in Degrees-Minutes-Seconds Format

For ease of calculation, the HP-41 works with degrees with decimal fractions. Haowwver, you can trans-
late between decimal degrees and degrees-minutes-seconds using the time conversion functions [5)
(fo hours-minutes-seconds) and (8] (to hours). Refer to “Converting Between Forms for Hours and
Degrees,” section 6, page 65,

In nddition, the time functions [0S+ ] (hours-minides-seconds add) and [R5 (hours-minutes-seconds
sihtract) will add and subtract degrees in the degrees-minutes-seconds format. Refer to “Adding and
Subtracting Time Values,” page 65.

Converting Between Degrees and Radians (( 0-7 , [7-0])

The [5-1] (degrees to radians) function converts the number in the display from decimal degrees into
radiang, [A-5] (rodimns to degroes) does the reverse: it converts the number in the display from radians
imte decimal degrees.

Trigonometric Functions

The trigonometric functions are all one-number functions, so they caleulate results using the number
in the display {X-register), Before executing a trigonometric function, make sure that the desired an-
palar mode s se1: Degrees, Radinns, or Grads,
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Example: Show that the cosine of (5/Thx radians and cos 128.567" ar the snme.

Keysirokes
(RAD]

5 7]
K23

(oeG)

12857

Trigonomatric Functions
| To Calculate | Press
| Gine of ¥
Caosing of x &3]
Tangent af x
Arc sing of x BT

Arc cosine of x | [Coz | |

Lfcumﬂﬂlti

[T |
_1

Display

0.7143
2.2440
=0 6235
-0.6235
-0,5235

Sets Radians maode; RAD annunciator lit

&/7.
(5T
Cos (5/T)s.

Sets Degrees mode; no annunciator.
Coz 128.57" = cos {5/Ths.

Converting Between Rectangular and Polar Coordinates ([(A=7Fl, [P=A])

The functions converting between rectangular and polar coordinates are the

only two-number trigonometric functions. They are (7 = 7| (rectanguiar to po-
lar) and (=@ [ polar to rectangular).

The rectangular coordinates (x, ¥ and the polar coardinates (r, #) are med-
sured as shown in the illustration at right, The angle § is in the units seq by

the current angular mode.

To Convert | Keyin | Press | Resuit
(%)) toir#) | yvalue | [ENTERY]
x-value (A=p] | rvalue
(xax] | dvaie
ird) to (xy) | dvalue
roviue [F=ii] | x-valse
z3z] | yvaiue |

]
A

|7
2081
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Both 5«7 and [ = 4] require two numeric inputs and return you two outpuls, For (7 =7, be sure to
enter ¥ before x. The resulting display will show r; press to soe &,

For |7 <7, enter # before r. The resulting display will show x; press [Xi7] to see v.

Example: Engineer P.C. Bord has determined that in the RO circuit shown below left. the total

impedance is 778 ohms and voltage logs current by 36.5°. What are the value of resistance, K. and
capacitive reactance, X, in the circuit?

U'se a vector dingram as shown below right, with impedance equal to the podar magnitude, r, spd volt-
nge lag equal to the angle, 9 (in decimal degrees). When the values are converted to rectangular coordi-
nates, the x-value yviedds B (in obmas), while the yvalue vields X, (in ohms),

'

T

Keystrokes Display
(TEa) Sets Degrees angular mode. Display remains
from previous results,
365 [ENTERY ] -36.5000 #, dogrees voluage lag.
e A r, ohms total impedance.
- | 62.8401 Result: x, ohms resistance, R.
(Zis) -46.2772

Result: v, ohms reactance, X

Statistical Functions

Accumulating Data Points ([Z+])

The HP-41 can perform one- or two-variable statistical functions on one- or two-variable data podnis,
The data points are automatically accumulated for the computer by the [£5] (summation plus) funetion,
With a data pair entered into the X- and Y-registers, [T+ will automatically calculate and store the
various sums and products necessary for statistical calculations, Specific storage registers, called statis-
fics registers, are used for these accumulations. The statistics registers are R,; through R, (unless you
change their location, as discussed below).
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Before beginning to accumulate o new set of data, execute - {clear statistics registers) to clear the
matistics regiaters.
For two-variable statistical caleulations, enter a data pair (x- and y-values), vvalue first. For one-van-
able statistics caleulations, for your first entry use 2ero for v, then enter x. You only need to do this
once; then just enter x-values.
1. Koy in y, press [ENTERY ).
2. Key in x
3. Press [T+].
The display will show the current number of pecumulated data points, n. The x-value is saved in
the LAST X register and v remains in the Y-register.

The accumulated data points are compiled as follows:
The Siatistics Registers
Aegister Contents

Ex  Summation of x-values.
Rz Ex?  Summation of squares of x-values,
Rys =y  Summation of y-vahees.
Ay Iy? Summation of squares of y-values.
Ay Zxy Summation of products of x- and y-valees.
Rys n  Number of data points accumuiated. {Displayod |

You can recall any of these summations with [(RGL) mn, where nn is the register address. Or, you can
simply view any of these contents with |/ | an, which does pot change any register'’s contents.

Changing the Statistics Registers. You can specify wour own block of aix statistics registers with
the 1415 function. Execute [TAEG | m. The display REG . _ cues you for the two-digit address of the
first of six consecutive registers, This register assignmsent is maintained by Continsous Memory.

Locating the Statistics Registers. If you have not changed the location of the statistics regiaters,
they start at Ryy. If vou have changed the location (or don’t remember), you can recall their location by
executing [E9:6 |, The display will return the address of the first register in the six-register block.

Register Overflow, Unlike the effect of other functions, the execution of [£5] will not ever cause an
overflow error. If the execution of [£+] causes the contents of any of the statistics registers to exceed
+ 0999000599 x 10°, the calculntion is completed nnd +9.999999995 x 10" i placed in the regis-
ter(s) that overflowed.

However, the execution of other statistical calculations, like | S0PV, can cause an overflow error (OUT
OF RANGE). If you are doing two-variable calculations, very large or very small values for x or ¥ can
make it impossible to find the mean or standard deviation for bath x and v,
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Correcting Data Entry ( = )

:Z:‘i:il unl:i;:.cun be corrected as usual with (<] and L+ before [E5] has been pressed. If you discaver
w;ﬂ ym:he : euu:ud and accum ulltlbd imrt_wt dm points, you can delete the data point(s) and
1 mmations by using = (summation minus). Even if only one value of an (x, v) data pai
I3 incorrect, you must delete and re-enter both values, _ ) o

If the incorrect data point or pair is the most recent one entered nd
orrect d te has
OXecute (AN k. o remuve m i rect mhe 5o A @ hﬁﬂ Pﬂ‘.'héd. Yol can

I. Enter the incorrect data pair into the X- and Y-ror : i
e i Y-registers, (Remember 1o use 2er0 for » if you are

2. Press (I-],
3. Enter the correct values for x and »
4. Press [T+].

Example: Below is a chart of maximum and minimum monthly winter (October-March) roinfall val-

ues from a Thyear period in Corvallis, O Reme
L \ regon, Enter and accumulate the data val
use L5 o correct any incorrect data entries vou make, e i

Oclober  Nowember December  Jamuary  Fobruary  March

MINIMUM, x
{inches rain) g0 0.22 2.33 1949 012 0.43
MAXIMUM, y -
4 g 9,70 18.28 14.47 15,51 15.23 170
Kevstrokes isplay
BT Clm. the su;!ialia; registers. (Display shows
privious result. )
9.7
- @_EEB‘.I i.m Enters y first (max. rainfall).
] Number of da irs i
- — of data pairs is now one.
22 2.0000 N irs
=, ! umber of dat :
14.47 14.4700 e
233 (%) 3.0000
1851 15.5100
1.98 [54) 4.0000
15,33 (EnERe ) 15.3300 (Incorrect data entry,)
12 [Ee) §.0000
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Kevstrokes Msaplay

11.70 11.7000

43 [T 5.0000 "= 6

15,33 [EnTiAs | 12 (1) 5.0000 Deletes incorrect data pair; n decremonted.
15.23 [EnTERe | 12 [13] 6.0000 Adds correct data pair; n incremented,

12 5.6467 Returns the value for x2.

Mean (/540 )

stored and nccumulated using [Z+]. The formulas used are shown in section 11, The mean of x (¥) is
placed in the display (X-register), and the mean of ¥ (¥) B simulstaneously placed in the Y-register.
Press (3] to bring 7 into the display.

Example: From the corrected statistics data entored and accumulated above, calculate the average
monthly rainfall minimum, %, and average monthly rainfall maximum, §.

KReystrokes Display

(AN 0.8650 Average minimum inches of ran per month,
b

Gay) 14,1483 Average maximum inches of rain per month,

a

Standard Deviation ([ 07V )

The [500 7 (standard deviation) computes the sample standard deviations, s, and =, of the data sccu-
mulated using [£5]. The sample standard devintion gives an estimate of the population standard de-
viation from the sample data® The formulns used are shown in section 11.

Executing [ 506V | places the value for &, in the display (X-register), and simultaneously places the value
for s, in the Y-register. Press [y to bring &, into the display.

Example: Calculate the standard deviations about the means caleulated above,

Keystrokes Display

[EDEV] 1.0158 Standard deviation about mean of minimum
rainfall per month, =,

(=] 3.0325 Standard deviation about mean of maximum

rainfall per month, s,

* If your data deowy rest fore just o saseple of o pepalstion but ali of it yau can esily find (e troe population standard deviation by
adding the mean o the socumulated data beface wbng (1007 |, Refer also o section 11,

Section & The Saancard MP.41 Eurcrions 55
Vector Arithmetic

The statistics sccumizlstion functions can be used to perform vector addition and subtraction. The

npUl needs to bo in rectangular coordinates, so convert pala :
> ) { r
coardinates first. Use the following o 1 Gk s pau vector coordinates to rectangular vector

For Rectangular Coordinates:
I. Enter v, press (Eftens .
2. Enter x.
3. [E=] or (i (for addition or subtraction).
4. 11 for the resulting s-coordinaze.*
5, 13 for the resulting y-coordinate.*
For Polar Coordinates:
I. Enter 6, press [ENTERs ).
< Enter r.
i [FSH)
4. @m’f_l;- 5
5, (ACL] 11 for r-coordinate.®
- [REL) 13 for y-coordinate,*

= B of polar coardinates : : 4
s ey i are desired. This displays the polar x-coordinate; press (x33] to view the

x

N >

A programmed example of vector addition is given on page 109 in section 7.
Defining Your Own Functions
In section 7, “Elementary Programming,” you'll see how to write and customize your own functions—

using vector addition as an example —hy storing them as rout ines |
' : : : In program memory, Programs can
sssigned to User-defined keys, and then exgcuted in one keystroke just like any aother function, .

1“- 1o -
un-uu-:hutunmmnmmmmllmwmﬂ,,l!uuughﬁ,.. Ilm.l-l“mhmdlt,,.hddu oy
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The HP-41CX contains an internal timer, allowing you to use the computer as a clock, a calendar, an
alarm clock, a stopwatch, and a time-based system controller (with time-controlled program execu-
tion). This section covers most of the clack and calendar functions of the HP-41, as well nz basic alarm

and stopwatch operntion. A more complete and detailed discussion of alarm and stopwatch capabilities
is in part [V, “Time Functions in Detail”.

The Clock

Displaying the Clock ([ [ON], [CLOCK])
* Press [} [G5] or execute [CLOCK] to display the clock time.
s Press [+] to cance] the time display and return to the X-register,
* As long as the clock time is displayed, the HP-41 will nor sutomatically turn off,

Note: The ciock and stopwatch displays consume more than normal battery power. These dis-

plays will not operate d the BAT annunciator s B Reler to appendix G, "Battery, Warranty, pnd
Sarvica Information,”

The clock display is a type of message display—it cannot be used 42 & mimeric value for calcelations.

Clock Display Format ([CLxT ], [CLkTD |, [CLK1Z |, [CLK2:])

The clock can disploy either the time alone or the time and date. The time can be in either a 12-hour

or a 24-hour format. At initial turn-on, the clock shows only the time, and it wes & 12-hour display
format.

Note: Thase formats affect the clock display only, and not the format you use for entering time
valpes (lime mput), nor the format usad for the numenc results of time functions (Bme output),

{See the chart on page 63}
o [GET) (elock time) sets the time-only clock format.
» [CiK10] (clock time and date) sets the time/date clock format.
o [CLN1Z] (elock, 12 hour) sets a 12-hour clock display.
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Ciock Display Formats
rﬁm

] (HEEMMSS AM  (HYOAMM AM dato
[HFHMMSS PM  (H)H MM PM date

(T

(CLAdE) | WHMM:SS HH:MM date
Date Format ([ vov |, (00 )

When the date is displayed—whether by itself or with the time (in the clock display)—it can appear
with the month first or the day first. At initial turn-on of memory reset, the format is moath/day/year.

& MOV ] (month/dayyear) sets the date format to month/day /vear,

o [0V (day/month/year) sets the date format to day/month/year.
The date format (unlike the clock display format) affects all date inputs (what you enter), outputs
(results), and displays.

Date Formats
Sefting | Display and Primter  MNumeric Valuge for Date
(W07 | MM/DD or MM/DD/YY  (MIM.DDYYYY

|| DDMM or DDMM.YY  (DIDMMYYYY

|

-

| arh=

Setting the Date (( =c0a7c )

Enter the numeric valee you wizh to set as the current date, then execute [SET0ATL |,

To set the date, key in either MM.DOYYYY or DD.MMYYYY, as appropriate. You can omit any leading and
trailing zeros. Any date from January 1, 1900 to Decoember 31, 2199 is valid.

(MUY Format L[4 Format
Humeric Vahie 5.10198 1T0.05180
May 10, 1980 Month Day  Year Day Month Year

Setting the Time ( = 1. )

Sbction & The Tere
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SETIME | will set the clock time ll!l.‘n‘ the time you wify’ Use the 'Ih"lﬂl'l'ing Sormat to rmut Hime

(regardless of the clock display format):

E(HH . MM5 5 5 3
B i o S

i
Hours O to +23 4 '
Minutes 00 10 56—

Seconds 00 w0 59
Hundredihs ol seconds

:I‘h& time input can be any MH.MMSSss value from — 23505099 10
2350599, and you can omit leading and trailing zeros,

mhhléu}mwlm’m i
pamm. inguat. negative numbers can be used for
(The g8 values will not show in the elock di ; .
other time calculations.) : isplay; they nre used for

1. Specify the desired time in the displs ‘
+ HH.MMSSs3 o i isplay, sccording to the

Example: To set the time to 3:90:10 |
pom. (15,30,10); 10 {a.m.), and then to 2:90:10

Reystrokes Display
3.301 [SETiat | 3.3010
18,301 (51w ] 15.3010

or

3.301 (EHE5) (W0 F i -3.3010
L] (or [l [BH)) 3:30:++ PM

“The o» mMmiWde

e M

I
F

Setting Timo
| Setting | Clock Time |
' ° Midnight
1 1 (a.m)
? 2 (am)
" 1 [am)
+12 Noon '
1308 —1 13 = 1pm
£140r-2 |14 =2pm |
| I
L *230or ~11 | 23 = 11 pm,

Sets the time to 3:30:10 wm,

} Sets the time to 3:30:10 pom. = 1550000

Clock time in 12 hour, time-only format,*
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Adjusting the Clock Time ( 7+ )

Once you have set the time, you shouldn't have to use | SE7I8E | again, (The time is not affected when
Contipuous Memory is cleared,) Should you need 1o adjust the time due 10 a time change or your own
lack of precision in setting the time, use [ Tox ] (time plus X). This function increments (positive num-
ber) or decrements (negative number) the time by the nnvount specified in the display (X-registez), You
should not use this function o correct the sccuracy of the clock*

1. Enter the hours-minutes-seconds (a8 necessary) change in time, up to =HHHH.MM5Sss,

2. Execute [7<x] (time plus X).

If the time change moves the current time 1o a dilforent day than the previous clock time, the date will
also change.

Example: Adjust for a 1.75 second slow timesetting error. Then decrement the current clock time by 1
howr for a time 2one change.

Keystrokes Dhisplay
000175 000175
[T3%] D.0002 Increments the clock time by 195 seconds.
{The display has been rounded to four places,
bat this does not affect the calculation.t)
. -1-
4K ) -1.0000 Decrements the clock time by 1 bour.

Calculations With Time Values

Recalling a Discrete Time Value (| 71100 )

If you need n discrete time value, as for a calcalation or for use by a program, then vou can recall a
numeric value for the time by executing [T VE | (Do not use the [C.0CK ] funetion or B [GR].)
* During the execution of a program, | 7100 | will place the 24-hour clock time in the X-register in the
format HH.MMSSss. (Midnight is zero.)
= If [ 1195 ] is executed manually (that is, not in & program), you will see a message display showing
the time, Thax display is like the clock display, and &= given in HH:MM:SS format, using the [ C007]
or CLEZA | format in effect. Pressing [+] crases the message and displays the time in the X -register,
using the same time format shown in the preceding paragraph.

To see all six decimal places in the X-registor, press |©° 6.

1 Yoo can petain sl of Uisse ambess (n the display if you pross ] to change the display format. Dinplay formats ase discussed
i secLiom 2
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Adding and Subtracting Time Values ([(rms+ ], [AMs=])

'lbnddarmhrm:timtnrm(k}inhoun i
- i l : (Hiss] ;
o i o s 5 it
Enter both times or angles, then execute [HWEe ] or (WS-,
Example: Find the difference between 20 howrs i

, 16
07.12 seconds. {Press (115 6 1o display all 6 m@:m' g

and 11 hours, 23 minutes,

Keystrokes Display
FIXx] B

] e Dieplay shows i ;
20,165655 20,165655 et
11.230712 [viws-| 8.534043 Resule.

Another example with (7055 is in program TR in section 22, “Programs for Keeping Time P

Converting Between Forms for Hours and Degrees (1|, 1)

::::::{:.m ;;‘:;ﬂt]'? angles (in degrees) can be converted between a decimal fraction form and
minutes-seconds). NSk functions (7] (to decimal hours) and [¥855] (to hours-

Converting Time Values

Hmmm S [HR ] = [HME | Hours.Minutes Seconas Decimal seconds

. (H.MMSS3) |
mmﬂm o [ [ ] — W.Wummm |
- 1D MMSS3) (

For example, with the operand in the display, execute [BME] to convert

1.2345 w0 1.1404
W

T —— e e
howrs or degrees l f—m
minutes
1 hours or degrees
Executing would change 1.140M (that i, 1:14:204 or 1°1404%) back to 1.2345.
Another example with (Wil ks in program TR in section 22, “Programs for Keeping Time Records.”
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Calendar Functions

Any date from October 15, 1582 (the beginning of the Gregorian calendar) through September 10, 4320
is valid for calculations with dates.

Recalling a Date Value (047 )
Executing 0~ ¢ | will recall the date, | - ‘
-H;E::«cuwd as & program instruction, | DATE recalls for use (into the X-register) a numeric value in
the form MM.DDYYYY or DD.MMYYYY, - |
& If executed manually (that is, not in a program), the display will show mmad m!.-ncgw DAY or
DOD.MM.YY DAY (where DAY is a three-letter abbreviation for the day of the week),

Pressing [=] cancels this display and shows MM.DDYYYY or DOD.MMYYYY in the X-register.

Adding Days to a Date ( 0A1E+ ) |
Given a date and a number of days by which to change (increment or decresnent) the date, the function
(Gatie | {date phes) will find the new date.
:_E_ntar the date (MM.DDYYYY or DO.MMYYYY). Pross [ENTERS |,

3 Fnter the increment (positive) or decrement {negative) value.

3. Execute [DATE: |, -

i i i i& eatimated to take 10 W5

g::nmnll: Enﬁmi:ﬂ:dhdmpn:ﬂmsﬁn?::fmﬁn?giu:tl ::rip starting on July 17, 1983,

Keysirokes Display '

Fixl § Will show all six decimal places of date.
- s 983 Starting date in (207 | format.

7971883 [Extiis | .1 ; .

135 0ATE= | 11.281983 Arrive: NMovember 9, 18533,

(A& 135,000000 Retrieves the number 135.

:E 87600000 Half of 135. o
5 [GATEY) 9.231983 Midpoint: September 23, 1989, (Fractiona
(o) oAtee) days are ignored.)

[Fre] & §.2320 Returns to previcus display format of four
— decimnl places,

1 i Jetine
* [ ke year |s 2000 eo 2198, al forar digits will udwmmmmmﬂmmmmcﬂmmnnm
Mmr.
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Finding the Number of Days Between Dates { 0./ )
Given two dates, the function [004vE] (delta days) will caleulate the number of days between them.

Enter the earlier date (the lower number) first, then the later date. (If vous ender the Later date first, the
resalt will be & negative number.)

Finding the Day of the Week ([ 000)

(iiven o date (MM.DDYYYY or DD.MMYYYY) in the display (X-register), [ 50w | (day of week) finds the day
of the weok for that date.

* When executed as & program instruction, [ 50w ] returns a number from 0 {Sunday) through & (Sat-
urday) inte the X-registor,

» When executed manually, the display will show the name of the day.
Pressing [=] will cancel this display and show the X-register value of 0 through B

Example: Calculnte the day of the week on which the total solar oclipse of July 31, 1981 took place
{ [0 format).

Keyvstrokes Drisplay
7311881 T.311881_ The date,
| FRI The day of the week,
=] 5.0000 The valee in the X-registor (5= Friday).
Alarms

Generally speaking, the HP-41CX can set two types of alarms: message alarms, which beep and remind
you of an appointment, and control alarms, which execute programs (or functions from peripheral de-

viees). This section only discusses message alarms: for control alarms, refer to part IV, "Time Func-
tions in Detail.”

Like the clock itself, nll alarms operate whether the computer 18 on or off, If an alarm comes due
duting the execution of a function, it will activate when the execution of that funetion is completed,

Basic Alarm Operation ( vza00 )

Each execution of [xvzaiu] (XYZ alarm) sets a separate alarm using up to four different pArAmelers,
Three of these parameters are numbers—repeat interval, date, and time—and one is an Alpha entry
Imessage) in the Alpha register. (The message can be blank.)
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Setting Message Alarms

You can set an alarm to display—when it goes off—either a message or the time and date. In addition,
you can set an alarm to repeat.

When an alarm is set, it is stored in main MeEWOTY in the uncommitted registers (page 36),

The steps for setting & message alarm ane
1,Mnmmnfupmﬂlt!mmuminthnhlphaughm. A ad
want a message, clear the A register. (Otherwise, whatever is in Ipha regis
Eh):: :?unzi the ;:m becomes the 31:?1:?3 message.) The alarm will then display its time and
date when it goes off. '
o i smterval, a numeric time
' that want to repeat periodicaily, enter the alam? upenu interval, a n
> ::l:mmi:k:;:fnm M You can omit leading and trailing seros; the minimiaem nmll;
interval is 1 second. (WARNING: It can be difficult to delete a repeating nlnm:\ af lgﬁ than
weconds. Refer to “Clearing Repeating Control Alarms,” section 16, before experimenting!)
For a one-time only alarm, enter zero. {This is necessary so the nlarm won't repeat.)
Press [EnmeRs |. (This will be in the Z-register when done.) - ‘ 2
1. Enter the alarm date in the format MM.DDYYYY or DD.MMYYYY. You can omit beading and trailing
zeros, but you must include the yeor.
If the alarm date is the same a3 the ctirrent dade, enber Dr0
Press [EnTeER® . (This will be in the Y-register when done. ) — :
4. Enter the alarm time in the format HH.MMSSs {using the values on page 53 for setting time). {This
is in the X-register.)
5. Execute [vzais|, The alarm is now set.
. N = - into p =
make setting even easier, there is a program in section 16 that you can key i rogra
::ory .:J:M v:hnmr you want to set an alarm. The Program prompts you for the necessary
information. See “Using a Program to Set an Alarm,” in section 16

Alarms That Come Due

eREARE i i first 12 characters of your
alarm comes due, it sounds two tones um! displays the .
:r:;:g:. ::‘them is no message, the time and date are shown instead. The alarm then pauses (for about

lmnd!.mﬂuhin;lhtdlmhsmdmﬂnJupwlﬁmmpainulmm

If & program is running when a message alarm comes due, ﬂwpmmm i temporarily interrupted while
the alarm activates. The program then resumes from where it was stopped.
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The alarm can be acknowbedged —that is, stopped and (in most cases) erased from memory—any time
while the display & fashing. It cannot be acknowledged during the 1-second pause. If you do not
acknowledge the alarm while it is sounding and flashing, the alarm becomes “past due”. (Past-duc
alarms are discussed more in section 16.)

Acknowledging and Deleting Message Alarms as They Go Off

To halt a current, fashing alarm, press any key except [ST8]. (Alarms that are not currently active,
inchuding past-due alarms, must be cleared using the Alarm Catalog keyboard. This will be explained
on page T1.)

Nonrepeating Alarms, Active, nonrepeating alsrms are stopped and deleted fram memory by press-
ing any key except [570).
« Pressing[+] or [ON] will halt the alarm, clear the alarm display, and delete the alarm from memory.

« Pressing any other key except [570] will halt the alarm, show the alarm display without blinking
for about 3 seconds, and then delete the alarm from memory.

« Prossing (5130 halts the alarm, but preserves it in memory as o past-due alarm (in case, for exam-
ple, you want to save the information in its message). Past-due alarms are discussed in section 16,

Repeating Alarms. If the alarm is a repeat alarm, acknowledging it will ret defete it from memory,
but will reset the alarm to its next activation time. (Except with [870), which does not reset an alarm.)

Pross [[€] to halt and delote an active, repeating alarm. (This does not use the Alpha keyboard.)

Programmable Alarm-Clearing ( CLA0057). There are several programmable functions to identify
and clear one or all alarms from within a ranning program, They are discussed in section 16, CLAALNE |
will clear all alarms.

Examples

The following examples set two message alarme—with and without a message, with and without a
repent interval, for a different day, and for the same dny

Note: So that you can try out examples 1o set real alarms that will go off within a minute, the first
example uses the 7 v | funclion 10 recall the current time, add one minute o it, and use that time
for the alarm time. Instead of using a real time value, theralore, the displays that follow will use
the HHMM:SS or HH.MMSS form to indicate whalewer current time value you gel.
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Example: Set a nonrepeating nlarm with no message for 1 minute from now.

Kevstrokes Display
(=] E:ﬁn:lﬂ]pha register, (Display shows previous
L
0 [ENTER® | [ENTLRY 0.0000 Enters zero twice: for no repeat interval and
' for current date.

[TIME | HH:MM:55 Current time display.

™ HH.MMSS (hears current time display; réturns (o }L‘-u:.-
ister, which contning time vahse, (This step 15
for clarity but is not necessary because the X-
register contents would be used in the next cal-
culation anyway.)

01 [ Hxg+ | HH. MMES Adds 1 minute to time vabue.

[WYZALM | HH, MM5S Sets alarm for today, 1 minute from when

[T | was oxecuted.

HH:MM MM/ DD Activated alarm Mashes

or
HHAMM DD.MM
MHH MMSES

{Display format depends on your setting.)
(=] f{or any key except [ET0]) Acknowledges nlarm; relurns display to
X-register,

Example: Set a repeating alarm for 16-minute intervals starting ot 315 p.m, on August 31, 1893
Assume (957 | and (20512 ] formats, Include the message, “Check pH™

Keystrokes Display

[ty | Bel if mecessary.

[ALFHA] CHECK PH Enters message,

5 [ENTERY ) 0.1500 15-minute repeat interval,

B.311903 [EnTiRt] 8.3120 Alarm date. (Only four decimal places dis-
played —this does not affect the internally hold
walie, )

3.15 for 15.15) -3.15. for 15.15_) 315 p.m.

Exc -3.1500 Sets alarm.

{or 15.1500)

This alarm should now exist in the computer’s memory, since it should not have gone off (and been
acknowledged) yot. The following topic on the alarm catalog describes how to keep track of all alarmes,
including unactivated ones, and how to delete any alarm from memory

Spction & The Tene Funcian n

Catalog 5: The Alarm Catalog and Alarm Catalog Keyboard

The alarm catalog and the Alarm Catalo ¥
: R, ek ol i kevboard are part of the 400501 funeti 5 talbibe
as [CATALOU] 8% ([ALWEAT] is programmable; [©a7i o0 :?; not) — KERTAY
» Executing (20051 or pressing [ Citaoa] § adarl:au n di
: : e — = B LEAR '_ll4li ! il d
listed in order of alarm time {(from earliest to lntese), pandbl
« The time and date for each alarm are shown 6
memary, the catalog shows CAT EMETY,

Hevstrokes

alurms currently in MEmaTY,

rst, then any mesaage. If there are o alarms in

Display
SATALOG] S (or [ALMCAT ) F:15PM 08 - 31 D
[ALMLC : the i i
S mughynr one alarm in memory, with its
Digplay changes back to X-register: Alarm
Catalog koyboard inactive, g

The Alarm Catalog kevboard Furthor enables you Lo
* Stop, restart, and step through the catalog listing.
* Examine the time, date, repeat interval, or meseage of any alarm,
« Heset a repeating alarm 1o its next activation time,
« View the carrent time (to compare to an alarm Eim).
« Delete any alarm.

Stepping Through the Alarm Catalog, If
07 resad o repeating alarm:

= Start the catalog listing (27000 5).

* Press (W78] (run/stop) 1o stop the listing (before it has fnished
d! ; t h an its ownl (While i
w_ pressing any other key—except (O8] —will speed up the Iinting.}n! . i
» [B5T] (single step) or (507 (back step) while the listing is stoppes rough
- . ; : to step th
h;tad, i u @ time. You cannot step bevond the end {uskng @P:Ip:f the I:::nm ; i t!? .h::m
af the catalog; the display merely blinks, R
* To resume the interrupted catalog listing, press [,
= To cance] {exith the catalog before it s
returns to the X-register

vou want 1o closely examine the catalog, delote an alarm,

finished, press [« ] while the listing is stopped. The display

When using a printer, the catalogs only print in Trace mode.

“The HP4ICX has six didfepent catalogs. They are identified tipeiber |n sectisn O




The Active Keys on the
Alarm Catalog Keyboard

tote: The Alarm Catalog keys represent a temporary redefiition of tha keyboard. The latter keys
used are not Alpha characiors; they are used 50 the letters can reming you of the catalog ;

Do not pross [ALFHA ],

Acting on Alarms in the Alarm Catalog. Onee you've stopped the catalog listing (prior to its own
complotion), you can carry out the following operations on the alarm currenily displayed,

The Active Keys on the Alarm Catalog Keyboard

— 1

| Key(s) [t Operation .
Tl Displays the alarm time of the currently listed alnrm-l
| Displays the current time. (This can be compared 1o
| the sarm time.)
(o] Displays the alarm date.
[ Displays the rapeat intervad
B Resals the alarm to the next ocournence as deter

mingd Dy the repeat interval, and displays the |
resuiting time and dabe.*

[M] Displays the alarm message, il any,

B Deletes the alarm from memory. This is also the |
vy (0 cloar pasi-oue alsrms, [You can aiso use B
[£]—while the Alarm Catalog is not on—to clear a |
currently activating alarm.) I

[ * I the slarm s paat due, it will reset to the sext filuse sccurence

All other keys, except (G5 ], are deactivated while the Alarm Catalog kevboard is sctive. If the catalog
listing has been halted with (A7), and no key is pressed for about 2 minutes, the Alarm Catalog
kevbeard will mutomatically denctivate.

Keystrokes Display
| 6 [ 3:15PM 08 31 Halts alarm catalog listing.
™ 3:15:00.0 PM Displays all the digits of the alarm time.
| HM:MM:55 Displays the current time,
(0] 0B/31/83 TUE  Alarm date and day
(Al 00:15:00.0 Alarm repeat interval.
MR J:30PM 08 - 31 Hesets alarm time sccording to repeat
interval,
[#4] CHECE PH Alarm message,
_ ] CAT EMPTY Deletes alarm from memory.
[=] Deactivates the Alarm Catalog keyvboard and

displays the X-register,
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Stopwatch Functions

o P _  clock. Tha 5w
“The stopwateh's timer is separate from the clock . activates the Stopwake e
-.1-3:1 11:1:1@“1 stopwatch display, which is set up for taking and reviewing :.lphtf {ulrrfﬂui;l a;-:em ;.:11;
The ﬂnpuﬁﬁkh can be running whether or not it is displayed, the b[up'n’al?fh keyboard ks o . n e
HF ;l‘.l is on, 0 the stopwatch can also be used as an internal timer during program exeoulion. Mo

b
swopwatch operations are covered in section 17,

function activates the Stopwateh keyboard

The Active Keys on the
Stopwatch Keyboard

Mole: The stopwatch cisplay consumes as much POWEr &5 & Nanning program. Refor 10 appendix
F. "Time Specifications,”

The Stopwatch Keyboard and Display ( - W)

Your HP-41CX comes with a keyboard overlay that you can put on your keyboard to mark the func-
tions active for the Stopwatch keyboard. All other functions (except [ON])—those nt marked on the
overlny—cannot be used from the Stopwatch kevboard. None of the oporations on the Stopwatch key-
board are programmable, although (5w | is (ns ame several other stopwateh functions given in section
17

The computer will net autematically turn off while the stogrwatch displny and kevbonrd are active.,

Activating the Stopwatch Keyvboard and Display. To activate the Stopwatch kevboard, execute
v | [stopwateh). The display shows the time held by the stopwatch and the number of the dnts storage
register in which the next split, when taken, will be stored,

HH:MM:55 35 Rnn
s |
Hours, Minutes,— . ~Register Address for

Seconds, Hundredins
of seconds

MNext Split (FRegister Pointes)

Executing | 5% ] sots both register pointers (there is ane for storage and one for recall) to (.

Deactivating the Stopwatch Kevboard and Display. Pressing (B [=]) deactivates the
Stopwatch keyboard and returns the display to the X-rogister. (This aperation is not programmable.)

Hote: H the siopwaich is nenmeng when you deactivate the Siopwatch keyboard, the stegrwatch
timer will continue 10 fun, even though it is not dEplayed.
Starting, Halting, and Clearing the Stopwatch ([R/5], [CLEAR |)

Starting and Stopping. The [7i/%5] {run/stap) key will both run and stop the stopwatek., Stopping and
restarting the stopwatch will not automatically reset it to zero.

While the stopwatch i running, you can temporarily froeze tle display (not the stopwatch itself) by
pressing any nonstopwatch key.

Clearing. Pressing [CUEAH) (when the stopwatch is stopped) will reset the stopwatch time 1o zero, If
thi Stnim'!h.‘-h i nol c!ra!'t-d. it ciin run o 'E“)]'l A0m 50 90 l]{‘fﬂ-‘m [¢1ljrning Lo miro. ([-&;l‘.‘n—l does nat
reset the register pointers.)
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Section §: Tha Teme Funclions

Modes of Stopwatch Operation

Enter the Stopwalch Keyboard
W] or [SweT )
: |
= ] T i =
| |
F Ran I
AT stores and '
pr e
|
I
|
[A5ALIT ) |
I s
' | = D l
) » Bnn | Displays the specified
[EPLIT] stores the spit . .mwm.m
and displays the Spit (Bca]l or [T to dis-
A fprence | pilay DOXE OF PRECesng
| spit ditference.
- | Sy
Exit the Stopwalch Kayboard

Exiv ) or [OH] '

Taking Splits (Timings) ([SPLIT]) -
Taking a split involves storing the currently disphy‘nd time of the rupning -nq?:::h .i::r -h]lh: :s::e‘;
specified in the display, You can take as many splits 48 you have storage reg :
memory. (If you don't change the memory allocation, Roy through Reg are available.

Press [SPLIT i i i —showing the exact time of the
(B :.Whuethakwnhﬂdm.thndmfphy sha _ ' .
l'l—fr::uw'l';k:t:pﬁ:m itself does not stop. When the key is released, the m@;ltrlpl;u?;er ilm:.
’Ee::r.a one number and the running stopwatch display resumes. This stores sequéential sp SO

tial stornge registers.

Soection & The Tma Funcilons T

You can move the register pointer by pressing (single step),| 557 | (back step), or the digit keys that
apecify the register you want. The next split will then be stored in the specified register instoad.

Recall Mode for Splits ([RcL))

Whether the stopwatch is running or not, pressing [RCL] changes the display from split Storage mode
to Recall mode, The registor pointer changes from FAan to =Ran, and the display shows the time
(split) that was stored in that register in HH:MM:SS.55 format.*

Using Stored Splits in Other Caleulations. The splits you've taken (stored) remain in their respec-
tive storage rogisters even whon the stopwatch 1 not active. The values are stored in the form
HH.MM5553, which i a number you can then use in other caleulations. Thizs would allow vou, for in-
stance, 1o recall & split time (without having to re-onter i) and find the difference bétween it and any
other time value to which you might want to compare it.

Viewing Different Hegisters, Pressing disploys the contents of Ry, or the last register whose
aplit was recalled. To view other registers’ contents, pross or [ 557 | to move sequentially to other
registers, or press the digit keve specifving the regriter vou want.

The register pointer for taking splits (" Ran or “Don) and the register pointer for recalling splits (= Ron
or =DOnn) are separntely maintained. This means that you can store splits, then recall splits, then re-
sume storing splits where you left off,

Cancelling Reeall Mode. Press again to return to Storage mode. (When you deactivate the
Stopwatch kevboard and display, all stopwatch register pointers reset to zero.)

In addition, pressing [R/5] or [(SPLIT | cancels Recall mode and executes the specified operation {[(A75] or
[SFAT]). [CLEAR | canvcels Recall mode.

Example: The following keystrokes store a series of random splits in Ry, through Ry and in Ry
(The time values shown are only for ilhustration; yours will be different, The + symbols indicate chang-
ing digits.) If you hold the [ERLIT] key, you will see a frozen display of the split time.

Keystrokes Display
B 00:00:00.00 FROD  Sets Stopwatch keyboard and display
00:00:0+.« FROO  Starts stopwatch running.
[(E20T] (hold) 00:00:02.27 FRO0  Stores a split in R
(release) 00:00:0¢.+ FROVT  The running stopwatch: register pointer

incromented.

* If you recall & valos thal was nol Mored aa 8 split (that i, it was mol stored from the Stepwaich Teyboard) it will still appeas in
MANMMES 48 formal. ERACA - Aan pesults if the integer portios s moee than ten digita
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Keystrokes Display
(hoid) 50:00-02.43 RO Stores a split in Roy.
{release) 00:00:0+.+ +RO2 .

[(EFLIT] (hoid) 00:00:04,78 +R02  Stores n split in Roy.

B (retoase) 00:00:0+.+ FRO3

10 00:00:+ .« FR10  Changes register pointer to Hyp.
:' 1) (hoid) 00:00:10.84 +R10 Stores 2 lpl-“- in R]n-

s t[mme) 00-00:++.+ FR1T

p0:00:13.22 FR11 Stops stopwatch.

Now set Iimllmud&mdmiwthamlmmkm.

Keystrokes Display |

=) 00:00:02.27 -R00  Recalls split value from Reo-
00:00-02.43 -Ro1  From R,

En 00:00:04.78 =R02  From Reg

10 00:00:10.48 -R10  Focalls value from Ry
[REL] 00:00-13.22 FR11  Returns to stopwatch display.

Running Out of Storage Registers

taking i ; i i for split storage.
i i will sound when there is only one npm_lm mmeqmy !
"‘I‘N'hT:mw willn:!n:.::d‘g; when there are no registers left. If you still try lohuke an;nhnr —ﬂ::; hm
error message NONEXISTENT will appear and the Stopwatch keyboard will deactivated

halting the stopwatch timer itsedf. -

i i . This is
(If you want to take more splits, you can do s0 hy allocating mone registers to data storage
explained in section 12.)

viewing Split Differences ([asPLiT])

(a5PLit) (defta spli ; i i to see the time difforence be-
j if) function sets Delta Split mode, allowing you :
m:mw mﬁ. while storing the actunl split times themselves. The procedure is:

1. Press (E50IT) to establish Delta Split mode. The display changes 10 +Dan lor =Onn).

3 Proceed just as with regular splits: press (G901 ) to record & split time. The display will show the

delta-split time while the key is held down.
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3. Press (RG] to et Recall mode. Recall mode in Delta Split mode recalls and displays the delta

split-value (the time difference) between the indicated register and the preceding one. The display
shows - Do,

4. Press [aSR0IT | again to cancel Delta Split mode and return to Regular Split mode, the regular split
display. Display shows FRan or = Ron,

interprating the Pointer in the Stopwatch Display

Display Meaning

FRnn | Store spiit, display split,
“Ann | Recall split

FOnn | Siore spiit, display spit difference.
zDrn | Find split ddterence.

Note: You can find defta-split values (by pressing [2SPLIT| and [AGL)) for any stored split value,
whether the split was actually taken during Delta Split mode or not. In the same way, using [SPUIT |
always sfores the accumulated split time, whethor the spiit is actually taken during Regular Split or
Delta Spit mode. Only the display of the time you see while pressing [SPLIT) is affected by
whethar of ot Detta Split mode is in affect. The actual stored vahses wil be the same,

Example: With the Stopwatch kevboard still on, set Delta Split mode and take three running splits,

If you hold the [SFUT] key down, you will be able to read the delta-split values. (Your numbers will
differ from those used below.)

Kevsirokes Display
[CLEAR ) 00:00:00.00 FR1Y  Clears stopwatch; register pointer assurmed
still at R,y from last example.
CasPuT) 00:00:00.00 *011  Changes to Delta Split mode.
00:00:w+. ¢ FD11  Starts stopwatch ranning,
(E20T] (hoid) 00:00:03.45 FD11  First split.
(refeass) DO:00:0+.+ FD12  Running display. Registor pointer
incremented.
[SAUT) (nokd) 00:00:04.10 +D12  Second split. Shows Ryp-R,y; split difference.
(redpase) 00:00:0+.+ +D13  Running display of accumulated time.
(EALIT] (hokd) 00:00:03.51 *D13  Third split. Shows R 3-Ryq.
{release) 00:00:++.+ FD14
00:-00:14.66 FO14  Halts stopwatch,
00:00:08.36 =D10

Recall-pointer is at 10 from last example.
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Reystrokes Display

ERROR =011 Split difference for Ry;-Ryg is negative. (This
error it explained after this example.)

00:00:04.10 -D12  Split difference R p-Ry;.

ESad 00:00:03.57 -D13  Split difference Ry-Ryg

[A5PL0T ) 00:00:11.06 -A13  Returns to Regular Split mode in Recall
mode. Shows the actunl, secumulated split time
i Rﬂ.

66T 00:00:07.55 -A12  Reecalls split time in Ky

(B5T] 00:00:03.45 -A11  HRecalls split in R,

(EXIT] Cancels Stopwnich keyboard, Display slows
K-register.

Invalid Results and Error Displays. When the HP-41 is operating in Recall mode, the message
ERRORA =D will result if the split difference is a negative number. (The smaller-numbered register is
subtracted from the larger-numbered register.) This is what happened above for 2011, since the split in
R,y is smaller than the split in Ry

Also, attempting to recall (Recall mode) the split difference involving & rogister whose contents are 1ol
i the form MM.MMSSss will cause ERROR -Dnn. Recalling the contents of a register whose contents
are 100 or more will causse ERROA -Bon or ERROR -Onn. These errors can result if the register con-
tents were not stored as a stopwatch time (nonstopwatch data).

If these errors result, just set the pointer to a different register, (Do not press (=], which will switch the
stopwatch mode from Recall mode to Storage mode. This is indicated in the display as & change from
=0 w0 +0.)
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Elementary Programming

Contents

The Pointer in Program Memory ... ......... .

The Basic Parts of an HP-41 Program . .........0 .covnioeoviaenieio

Labels

Progra END a0 (BT01 1) .. 1ovemvecesemeevesenes

Entaring a Program nto Main Memory . ........oooioii i
EXOCUEING B PIOQIMI .. .. 00 ooeeicbiiaaisraimaarsararrrssannasiossabannis

mwmmmnm—mawam

Program Data Input and Output
Mow 1o Enter Daa ... .

Viewing and Recording Data Output { 500 [P | [RAE]) ... ons

Providing an Auditory Sigral [ - ]
Using Messages in Programs

Displaying the Contents of the Alpha Register (AVER 1) ,.,..............e..

Prompting for Data tnput ([FROMETY) . .o oo
Labeling Data Output () _...........

Catshog 1: The Catalog of Programs ... ... ... ... ...
Maving the Program Poindes {0000 .

Mahwmmmm{,”ﬁj-f‘ '}‘ A S L

Ciearing & Program or Programs ((S0F], (FEPE]y o ..
SUucturing & Progitm . ....ooieininaranrisararmatinesa

Refining the Problem for the HP-41 .. ... .
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Copying a Program from an Application Module (([Cosv 1) ................. ... 107
Snitializing COMPBUIGr SERNE .. .. .. ..o oiuiraraienrironiisrormsrrrasnsess TOB
Programs as Customized Functions ... ............ ..............._....... 109

The HP-41 operations covered in sections 1 through 6 are very useful for doing many kinds of caloula-
tions. Using these operations manually ks only one side of your HP-41, The other side is programming.

Just ns the shility to redefine keys lets you design your own keybonrd, the ability to write programs lets
you design your own operations.

Note: If you are interested mainly in running application pacs and préwritten programs, and not in
WTiting yousr own programs, consider especially the following topics in this section

1. "EmmngaHwhmmmmy:mw.ﬂmhnumﬂyummmam.wmd
nead 10 enter it yoursed!. (If you have an application module, bar code, or magnetic cands, you
da not need 1o key in the program yourself, Refer 1o the owner's manuals for those products.)

2. "Executing a Program,” page %0,

3. "Copying a Program from an Application Module,” page 107, i you want 10 alter an application

program, of if you don’t want 1o keep the module plagged in. but still want 1o use a program
froem B

While you write a program, you are actually storing program instrsctions into program memory. This s
done in Progrom mode. The computer does not react Lo or act upon operations as you store them during
Program mode. Running—or executing—a program is done in Execution mode. This is the only time
the computer perfornss the operations that were stored, and it carries out the operations Jusd as i vou
were keying them in mamually

As mentioned before, an understanding of the automatic memory stack (section 10) helps greatly in
being able to write officiont and powerful programs. However, the discussion in this section does not

presume knowledge of the stack. There is a more in-depth treatment of HP-41 programming in part V,
"Prograpming in Detail.™

What Programs Can Do

The very simplest program is just & recording of the kevstrokes necessary to perform a series of oper-
ations, s, for instance, & series of caleulations.” It is very similar to what you would do manually (that
15, from the keyboard) to solve an equation, with one great difference: it can repeat the caleulations
aver and over, and all you do is enter any new, variable numbers, What you can do with the computer
manually, n program can do automatically,

“To be more ewact, these keystrokes are secarded within the scommitted eegisters of main mamory. The HP 41 memory i
sumzmarined in section 3 and esvered ia detail iz section 12
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For instance, even if you program something as straightforward as the quadrestic formula, you will
midice twoe immediate benefits:

« You save the time of repeating all the keystrokes every time you want to use the formula,

« You do not have to look up the formula each time you need to use it!

This means, in effect, that yoo can define your own functions (like a cubing function, for example) for
the HP-41, just by recording the steps for it in program memory.

Furthermare, there are twa other convenient capabilities of 0 program!

# It can make o decision based on a certain condition, Far instance, the program could procesd dif-

ferently depending upon whether the quadratic equation found real or complex roots.
« It can repest an operation by “looping™ through it more than once.
special i ave 10 make while composing a program, however. Since a pro-

?::::3 mmc:z:r:mm conirolling i, it has to bo duagmd o acowine and e data
values (input) at the right time, store and recall intermediate caleulations as necessary, and give you
the results (output) in & manner that you will understand Inter (when you might not remember the
program as well),
After covering the mechanics of program structure, we will return to mnmmmg the quadratic for-
mula & an example for exploning elementary aspects of programming technigues,

Program Lines and Program Memory

i it, wi i he left of the
HP-41 i in Program mode (PRGM annuncaator lit, with a que number on :. th
;J‘:.I:;}{“th keystroke sequences that you enter are stored as operations in PIOETAM memory. [‘I‘hg is
called “keystroke programming.”) Each instruction, such as [+] or [578] 01, occupies a program line,
which is automatically membered,
These program lines sutomatically are allocated space in program memoery, which draws from the un-

regista inc y jom i 5 do nea peed
itted registors in main memory, Since progeam memory allocation is sutomatic, you do
f:Tmnmmd with it unless the memory space svailable among the uncommitted registers is inaufii-

aient.
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Memory Limitations

One regester of memory can provide up to seven lines of program instrection. If there is not enough
uncommitted register space available to store an instruction you are adding in Program mode, the
HP-41 will “pack” its memory and then display TRY AGAIN, (Packing memary means to arrange the
program instructions so as to close any unused KAps in program memory.) You should try keying in the
program instruction again; if the message TRY AGAIN appears agnin, this means that you have run up
agninst o limitation in avaitable memory, Before ¥ou can enter any more program instructions, you
need 10 make more registers available for program storage. How to do this is explained in section 12,
“Main Memory™ (You can also make registers available by clearing other programs, clearing any
alarms, or clearing User-function Assignments. |

Memory Structure

You do not need to be familiar with the HP-41 memary structure 1o start programming, so it is not
discussed here, In part 111, section 12, “Main Memory,” there i3 a complete description of the structure
of the HP-41 memory, how program memory fits into the larger picture of memory, and how to allocate
more (or less) space to program memory. This includes o diagram of the computer memory. In this
section, it i3 sssumed that the allocation of memory has not been changed from the original 100 regis-
ters for data storage, 219 registers for all clse.

The Pointer in Program Memory

When you press [FRGM ) and switch to Program mode, the display will show you & two- (or three-) digit
line number (on the left) and the current program line. If your program memoeTy is empty, you will see

00 REG 218. The displayed line—the current line in the current program—is determined by the pro-
#ram pointer,

02 Xr2 00 REG 219
ling nusmber I Ene numbsar number of uncommitied registers

Instruction available for programming

The current program will generally be the one last worked on or run, (There are some functions, sisch

& the catalog listing. that change the location of the program pointer and, hence, change which pro-
Eram = current.)
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The Basic Parts of an HP-41 Program
The hare skeleton of the simplest HP-41 program looks something like this:

Display Primter Listing
01 LBLTAREA =—  Gighal Labed @ —= BlelBL “ARER*
0z K12 ' e A2
03 P Body (calculates =x%). R
04 * : [T
05 END =— Program END —> &5 END

The body of this program will square whatever is in the K-regiutrm.dmuitiptrithyr. If the valee
given in X is o rodius, then this routine will caleulate the area of a circle, =r.

Mote: The display (and printer listing) of program lines makes a distinction between Alpha char-
scter sirings you create (like AREA) and Alpha characters wtmlmmmdmp&n-
defined function (like Pf or END). Notice that a character string is preceded by a “raised T { )in the
display: "AREA. The printer encioses strings in quotation marks, and precedes labels with a dia-
mond. If you forget to pross [¥EG | before spoliing cut (he name of a function you wanl executed,
the function name will appedr &5 a character String, nNot as & funchion. {Hater to the explanation of
Alpha exacution in section 4, page 45.)

The program name—that s, its plobal lobel—and the program END are extremely important. Theoy
supply the identity and the boundary for a program. An H‘P—#Immgcmmlt!mmmmagw
label to an END sintement. You should make sure to put a global label at the beginning of a program, so
it has a name by which vou can call it. There is always an automatic, permanent END statement (dis-
played as [END.) at the very end of program memory,

%m:m:mpmmmiummmmmmmmmmwwmmmmka.-'rhouper-
ations are explained in the following text.

Keystroles Display
' 00 REG 218 Program mode; PRGM lit. (Display assumes
no other programs present.)
00 REG 219 This positions the computer to the end of

program memory, packs program memory, o
inserts an END statement (if needed) betweon
the last program and the one to come, {This
step is not necessary here.}
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Kovstrokes Display

i 01 LBL _

[ALPRA] AREA [ALPHA) 01 LBLTAREA The global label heads the program. Remem-
ber 1o use the Alpha keyboard to enter Alphs
characters.

02 X2 All functions appear as their Alphs nomes.

1 i3 Pl

3] 04 *

ol EE 00 REG 217 This line is optional. It automatically ndds an
END statement, and then displays the number
of registers still svnilable for programming.

[PRGM ] Roturns to Exscution mode,

Program Mode

To enter, mosdify, delete, or view program lines, the computer must be set to Program mode. Pressing
[FAGM ]| once will activate Program mode, turn the PRGM annunciator on, and dizplay the current line
in program memory.

Pressing [FRGM] again will deactivate Program mode and return 1o Execution mode. You will sse that
the PRGM annunciator lights up during one other special circumstance: when a progmm is being ex-

ecuted (ran). This is as & reminder to you that a program is running. and does not signify Program

Labels

A label is an identifier placed at the bead of a series of program stepe. The entire program gemerally
starts with & global labe! (like AREA in the sbove example). Within a larger program, there may be
smaller “routines™ that are identified by locol labels. There are important differences between global
and local labels, but the general purposes of a label are to:

* Mark the beginning of » program (global label) or program segment (Jocal label).

* Provide access to a program (global label) or program segment (local label).
Be sure to include a giobal lobel in o pragram. This allows you to access the program ensile, Withouat a
global label, it is tricky to run, modify, or delete a given program, sines vou cannot refer to the specific

pmgrg}ynu want. (To gain access to & program without n global label, use catalog 1, as explained on
pagn
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Global Labels. A global label is defined as a label consisting of up to seven Alpha characters (inchad-
ing Alpha digits). The keystroke sequence is ' *- | followed by up to any seven chamacters except
[. . . k| Also, you cannot use the single letters A through J or a through e alone. A global label is
special in the following ways:

« You can access a global Inbel (aned, subsequonthy, all its program lines—thot is, all lines up to the
END statement) from anythere in program memory.

» A list of global labels (along with their END statements) is kept in catabog 1, which provides you
with a program directory. (Catalog 1 is explained on page 98.) If a program has no global Iabel,
there is no name for that program in the directory.

» Global Inbels (and not bocal labels) can be assigned to keys on the User kevbonrd. This lets you
execute a program with one keystroke, instead of having to type out the program’s global label.

Obviously, for a global label to be effective it must be unique: you want only one program with any
given global label,

Local Labels. Local labels are of two types: numeric and Alpha. (Global labels are always Alpha.) The
keystroke sequence is| 20| followed by {00...99) or (A...J} or [a... e}
# (Local) numeric labels bave two digits onky, 00 through 99. {00 through 14 are colled “short form™
because they use less memory.)

¢ Local Alphn labels use the single Alpha character A through J or & through e (These are not
considered global lsbels,)

Local lnbels are used within o program to mark amd provide access to various segments or routings
within the same program, Labels within programs mainly are wseful for program branching, which
serves to modify how a program is executed. The technique of program branching is covered in section
20,

» Local labels can only be accessed if the one you want is within the current program (the one
currently pointed at). References to local labels cannot cross program boundaries (END
Atatemonts).

+ Local labels are not listed in catalog 1 and cannot be assigned to the User keyboard, This is be-
cause local labels are for stricthy “locnl” use; they can only be used within the context of a single
program.

Local labels do not need to be unique within program memory, but they should be unique within a
progran. Sinoe a local label can be acorssed only from within & given program, it will néver be confissed
with a like-named local label in another program.
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Program ENDs and 1 [-][-]

As mutiomd_bal‘we. the [(%0 ] instruction separates one program from another. There is alwavs at
least one END in program memory: the “permanent END,” which appears in the display as [END, S0 the

11}'"- program in memory always has an automatic END, even if you neglect to include an [END) instrse.
tion in it

Aﬁuthfmﬂpmmminmmnwwuwhmtmmhtmw ]

¥ h programs so they will

Toe mm]ﬁ: .mbupam pmi-a:m, and not just labeled routines within the same program, You can

accomplish this by entering an |40 ] instruction at the end of vour programs. There is anot

accomplish the same thing: ' R

After entering a program, or before entering a new program, press. © 0 | ][5, This does several things:
* It packs program memory, -hirhiug the contents of memory to use up any intervening METEOTY

#pace left among the program instructions. (The display flashes the message PACKING,)

* It sutomatically inserts an [ £40 ] instruction at the end of the i ; if an EN
- ey prévious program (if an END docs net

* It sets the current position of the program pointer to line 00 in a new program and shows vou the
number of registers remaining avnilable for programming.

Entering a Program into Main Memory

If wous followed the keystroke sequence listed on page 86-87 for enteni
- ng the progriom called AREA, then

you hmeen.mmnd _and #tared & program for caloulating the asen of a circle, When a program 18 entersd,
it s uumd_ i main memaory and will be saved until you either delete it line by line, clear it entirely, or
clear Continuous Memory, Program memory is preserved even when the computer is off,
The gencral steps for keving in and storing an HP-41 program are:

1. Activate Program mode. (Press [FRGM); PRGM displayed.)

2, Press 570 1G], (Explained above.)

3. Enter a global label of up to seven Alpha characters.

4. Enter each subsequent instruction.

If the imtma‘ian uses & nonkeyboard function, remember to precede the function name with
[(XEQ] —otherwise your input will appear as an Alpha string only, and not be executed. Or, you can
wse User-defined kevs (with the User kevboard active).

6. Press 5701 C][]. This step is optional; it adds an [EAD] stavement to the program.
B Return to Execution mode, (Press [FAGM].)

If you make any mistakes, use the [=] key to delete individual characters and entire lines,
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When entering instructions in Pmmmmodhwumwuuﬂnrmd.ﬁlp!m. x!-dlfm kwhnudl.pat
as you can in Execution mode. (User-defined function keys are very convenient in p@oplmmm.g:] How-
wver, certain specific functions cannot be included in a program. These ronprogrammable functions are
listed in section 18 under “Nonprogrammable Operations.”

Executing a Program

Regular Execution

1 i nunciator on),
Ta mmenpmpam.themmpummnnthmEmzmn_muhthWIm
Gn::ha program has started running, however, the PRGM annuncistor goes on automatically, and the
program-execution indicator (7 ) appears.

The general steps for executing an HP-41 program are:
1. Make sure Execution mode is set (not Program mische).
2. Key in or store any data that the pmgnmmdnhclmitmlﬂhtuhenb-ommm,ym

don't need to press [ENTEA® |, because starting the program mmmpﬂinhu_themthw;{'rhua
are ways to put in data at different times in the course of a program, discussed under “How to

Enter Data,” page 92.) _ -
3.mmmmhm‘thwJMuMMMMwmmwﬁ{ a
uﬂngth.hlphnnmu.or(himhuaud‘ﬁmdtuyontbeUurmbomd,(anmmu
i Pm.ﬂmmllmnthedubdhbdnnhopmnm;mmwmlw
[ALFe]).
or
b. Pmn%&fﬂmmwhhhmm“mthm’imlmt

To run the same program over again, press |\ [RZE] (return, run/stop), This returns the program
painur:nlhanimingdthapmmmdlhnmu execution from there.

While a program is running (¢ displayed), no keys on the kevboard arc active (that is, pressing them
has no effect) except [H7%] and [GR].

Note: mmm-mm.Mnm.mMmumm.mmm
mmmmmmmmmmwwmwm‘

Mote: The same convention that is used 1o represent nonkeyboard funclions { OATE ) is used 10
mmwmmmmtiié?_&}l.mmﬂﬂmwmw'“m”mﬂﬂ
In the same ways.
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Example: To execute program AREA (assuming you have stored it, as shown on pages 86-87), use the
following key sequence. Find the arens of circles of radius 1.6, = /2, and 32 x 105, This program
requires only one piece of data input, which is supplied before the program starts.

Kevsirokes Display
Make sure Program mode 15 not set,

1.6 1.6 Key in the input walse,

RREA | 8.0425 Execute the program like you would a

nonkeyboard function (see above and section
4.

2(&) - ¢ 4.4429 Radius,

(AREAL for [T [A7E]) 620128 Area. (To execute the same program again,
you can simply press | [R7E].)

32 [Fix) 6 32 -6.. Radius.

TAREA] for ATn ] [RAE)) 32170 -09 Arca.

Stepwise Program Execution—Debugging a Program

If you know there is an error in a program you have stored, but are not sure where the error {or errors)
is, then a good way to “debug”™ the program (find and correct the “bugs”) is by stepwise execution. To
follow the execution of a program line by line, use [S57] (single siep) in Execution mode. This shows you
the result after each program line s executed, leiting you see exactly whore something specific (perhaps
unexpected) happens, (For editing programs, refer also to “Modifying Programs in Main Memaory,” page
88.)

To use [B5T] for stepwise execution:

1. S¢t the computer to Execution mode (PRGM not on), If any data is needed at the start of the
program, ¢nter it.

2. (Optional.) Press 0 jabef to set the program pointer to the label at which you want 1o start
execution. (Otherwise, execution will start at the current program line.)

3. Preas [557]. As you hold [557] down, you will see the current program instruction displayed. (If you
hold the key too long, NULL nppears and the [S5T] function is not executed )
When you release [557], the current program line is executed. The pointer then moves to the next
IiM|

When the program pointer reaches the end of the current program, it “wraps around™ to the first line
of the program.

If the computer is in Program mode, [S5T] does not effect line-by-line execution, but instead only line-
by-line wiewing of the program. | ' (back step) moves the program pointer backwards one line; no
expcution ever takes place, régardless of mode.
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Program Data Input and Output

How to Enter Data

A program needs to provide for data entry. Data values will vary each time a progeam is run, se such
varishies do not get written into a program; they must be supplied each time the program is executed.
Diata input can be given just before running o program, or else during an interroption in the program.
These two methods are prior entry and endry during program inderruption,

Prior Entry. If a variahle will be used in the first caleulation the program mokes, you ean enter it
{into the X-registor) before executing the program,

Entry During Program Interruption. You can include within the program an instruction to make
it stop al & certain point where you know that data input = needed. A programmed stop instruction
([R7E] or [ 5707 1) will do this, as will the [FR0weT | function (covered in the next topic). In other wards,
the program includes instruction(s) to interrupt itself; it resumes execution when you press from
the keyvboard. The user nesds to krow what kind of data value is needed when the program halts, which
is easy to do with an Alpha message ("Using Messages in Programs,” page 94},

Il meore than one dats value i= needed, they can be entered either as they become necded. or all at once
ot the beginning of the program, from whence they ame stored indo storage registers until they are
needed. There is an example of this in program QUAD on page 105,

While a program is stopped, all keys on the kevboard are again active, so you can put in now data that
will then be used by the program. It is possible, however, that doing calculations will interfere with
numbers the program will use later for calculations.

Mote that when a program i interrupied, the PRGM annuncintor is nol on. An interrupted program is
the same as no program running.

Viewing and Recording Data Output (.« , rF:f |, [R/S])

Assuming you do not have a printer for your HP-41, the way 1o view an intermediate calculation or
result in your program is to have the program stop, pause, or display a specific registor, (While a pro-
gram is running, only the - is displayed.)

If & program returns onlv one result, and it is the last quantity calculated (as in the program example
AREA), you do not need to make the program interrupt itself or display the X-register because whon it
finishes, it stops, and the display shows the final result of the program.

If, on the other hand, a program caleulates more than one result, you need to have the program display
the result by interrupting the program so that the X-register {or another specified register) will display
& current contents.
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View (. © nn). If you want a display of an intermediate 1
: ‘ result while the program is runni 3
. nn. When a program executes .~ - i, it displays what ie in the specified register {nn)t:f tl'::

time. To display the current result in the X-rew e . : .
VIEW ST _ and then VIEW X.) in the X-register, press |/ [ [)(&). (This appears in the display as

The display called by o nn will remain until another ins t i

: X : truction (like ) specifically cha
:Iw |:mph5 the display in cheared, or the program is interrupted, Ti0 | (eler diEplay) is a I:mmba;un:fl:
unction to clear the display. An interrupted program will display the © again when restarted.

Mo:tl l;mm:gmm yn::m have & turnod-off peinter attached o the HP-41CX, a
Vil I instruction op program. This is to 1 e down
results. Press (/5] to restart the program.* kil o

Pause (250 ), If you include a | F4 | instruction in a it will tempararily suspend execu
LPSE]). e a [P program, it will ¢ e 3
{l’:r about 1 second. (You can insert more than one | 755 | to create o longer pmu:}nllllyuring the panse, :m
E:::'E::r ;ehu:: __EI_'ng current ‘J:én‘::wr or Alpha register contents, %0 vou can view and record that \;lua
3 1 LPFEE | 13 ox v i i ] i il
. Fei) PRGM annuncintor blinks, letting you know that the program is still

Rulmlop ([A75]). If you inchude a [A7E] ([5757]) instruction in a program, the program halts indefi-
nitely ur|ml you restart it by pressing (/%) againt This gives you plenty of time to record a result. or
48 mentioned above, to enter 8 new number for data input. A

If, for example, in the program AREA you wanted to know the result of #* as well as =ri, you could

insert a [V an, (FEE], or [A75) in the programmed sequence:
01 LBLTAREA In the display, the 7 (“raised T*) al n wtri
b ) always precedes an Alpha string.$
03 PSE Drisplay shows result of .
04 Pi
05 %
D& END Display shows result of =72

" you dest wang the VW a0 inuiractions o §

" Y niermupl s program, shold :
printer of clear fiag 21. See also appendia D), *Prinier Cperation* P you turn the priscer on of dissnnecs the

! Presalng [i7%] o Proprem mode stores 5TOP (xhe same as L1501, The rest poetion of the [B7E) function is mol programmabie
¥ The printer encloses Alpha strings with quotation marks and precedin a LB with & dlamond. as in 01+ LBL “VECTONR,
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Providing an Auditory Signal ( = )
The  function produces a series of tones. The ' instruction in a program can be used to

provide a signal that a program is finished, that it has stopped and is waiting for inpus, or that some
particular stage or condition in the program has been reached, For example:

01 LEL'AREA

02 X2

03 PSE

04 PI

05 *

06 BEEP Sounds tones when program is done.
07 END

Using Messages in Programs

To hove a message displayed during progrom execution, you need two instructions: one instrsction

consisting of an Alpha string (the message), and one instruction 1o display the Alpha register. Whon

the message-containing program line is executed, that message is placed into the Alpha register. An
©rv imstruction will thon display it

Displaying the Contents of the Alpha Register ( )

The  (Alpha view) function in a program will display (as a message) whatever is currently in the
Alpha register when |\ is executed. Like .« © o 0 maintains its digplay until that display is
replaced by another display instruction, or until the display is cleared. (For the use of this function
with & printer. see the note on page 93.)

(0] iclear display) clears message displays.

MNormally, the program line before the - instruction contains the Alpha message, Just press
(AR, enter the message, and press [ALPA] again (activating and desctivating the Alpha keyboard).
This stores the message in the program, but does nat affect the Alpha register until that instruction is
executed. The marimum number of Alpha characters in @ program line i 15

“oi o can be used to provide a commentary on the progress of program execution, or it can be used in
conjunction with i to label (that is, provide & message with) data output. (The latter is discussed
under "Labeling Data Output,” after the next topic.)

Saction 7 E"!Tf'ﬂf‘.'!lr" l"!r;.;ramn-._mj a4

01 LBLTAREA
02"AREA OF CIRCLE  The " in the s
Pty display signifies an Alpha string.

04 PSE Displays message that thi :
ﬁ Xt2 (pause} prolongs the dl::;::mmm 8 for the area of a circlr. The PSE
™ :

0F *
08 CLD
0% END Clears the message display so that the result in the X-register will show

Prompting for Data Input ([FRoMPT )

A i o b e e i e g
mmm.ifmm:mmms‘m“mumﬂ, input. (It can also be used to lahel
The [FHOW=T] operation combines i . : .
prompting for data input: two distinct. operations in one, which are ideally suited for
1. It stops program execution.

2. It displays the Alpha register {which must already contain the message you want displayed)

After reading the message, and supplying i
; b input if needed, you restart the i ;
(BZS]). (The data you enter can be Alpha data if you sctivate the Alpha keyboand ) - r " "0

For instance, in the AREA program s written (page it ks assumed

. A ; BB}, it ks as that the value i
b anbe.nd before executing the program. However, it would make the program -M:?:ru: Mdm;will
program were rewritten to ask for the data it needs: S
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01 LELTAREA

02TAREA OF CIRCLE

03 AVIEW

04 PSE

05TRADIUS? New Alphn register contents.

06 PROMPT Stops program and displays RADIUS?, After putting in r, restart program
with [R7S).

o7 x12 Finds #2, ete.

08 Pl

08 *

10 END Displays final result.

Labeling Data Qutput ()
The most readable method of displaying data results is withan . ... . sequence to display

the contents of the X-register appended to o message in the Alpha register. (Alpha mcnll can be ex-
ecuted as a shifted fursction on the Alpha keyboard— - —or by its Alpha name—| 500 )

oo mn (Alpha recall) operates by recalling the contents of the specified rogister (an) into the Alpha
register. To use the contonts of the X-register, nn i [][X], The recalled contents are then .appmdnd Lo
whatever the Alpha register already hobds. (This is different from the funetion, which does not
append what it recalls to pre-existing contents.) This sequence is used to append a result, say 36, to 8
message proviously placed in the Alpha register by the program, such as AREA «, When the funciion

o EI[X] is executed, the Alpha register will contain AREA = 36,

The programmed sequence is:
1. Put message in Alpha register ([ALPRA] message [ALPHA] ).
2 v [F[E] w sppend current contents of X-register to what's in Alpha register.
3. 4t to display the combined data output and ita label,
This sequence does not make the program stop (which (150057 does). However, the display of the

appended Alpha register persists until it is replaced (see the explunation of - (1, abave). If you want
to make sure the display will remain long ensugh for you to copy it down, you can add a |+ |or a [RFE]

after step 3,

Example: Tuke the original AREA routine (page 86) and revise it to display nessnges Eor nbgu_l_lp:
description (AREA OF CIRCLE), input (RADIUS?) and output (AREA~), Use the . [, [FaomeT],
and - functions. Enter this new program, labeled CHICLE, into program memory.

Keystrokes Display
“EE 00 REG 217
18 o LBL _
CIRCLE [ALPHA] 1 LBL'CIRCLE
AREA OF CIRCLE A OF CIRCLE _
AVIlW] 03 AVIEW
04 PSE
RADIUS? 0S"RADIUS?
| FROMPT | 06 PROMPT
or Xr2
08 P
3| 09 »
AREA ~ 10TAREA -
LI=NI 1y 11 ARCL ST _
£ 11 ARCL X
AVHIY 12 AVIEW
TYEHE 00 REG 210
Now try ranning program CIRCLE for o
example on page 1),
Keystrokes Display
(CIRELE] AREA OF CIRC
EA OF CIRCLE
RADIIS?
1.6 AREA = 5.04258
CIESE] for 11N [RAE)) RADILS?
2@ - @DEE AREA=62.0128
CIACLE] for (AT mE) RADIUS?
az & AREA=3.2970E.9

Sezeee T Elnmentary Programeneg @7

Program mode. (Display depends on contents
and position of program memory.)

Packs and i .
mh‘:":?m neerts END after provious
Cues for label,

New global label for new program.

Serolls through display.

Use ar a User key
Alpha message,
Use or a User key.

Alpha message,

The [2] (and the 57) indicates a stack register.
Instruction to recall contents from X-registe
inte Alpha register. )

(Optional, Adds EMD,)
Returns to Execution mode.

reles of radius 1.6, »\/Z, and 32 = 10~% {as done before in the

Scrolls through display.

(After AREA OF CIRCLE display.)

You can use "' [A75] to run the same pro-
n.m m’ .
Result is 3.2170 x 10-%,
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Error Stops

If an error occurs in the course of & running program, program execution halts and an error message
appears in the display. (There is a list of all error messages and conditions in appendix A

To see the line in the progeam containing the error-causing instruction, set Program mode, The pro-
gram will have stopped at the illegnl instruction. You can then correct the instruction, as will be ex-
plained under “Inserting, Deleting, and Altening Program Lines,” page 100.

It is & good idea slways to go inte Program mode 1o cheek which program instruction caused a given
error. Note especially that the error NONEXISTENT, which can occur when you execute a program, does
nat pecessarily mean that the program you called is nonexistent. It often means that a register (such as
with & [570] instruction) or label called from within the program does not exist. Pressing any key
{inchsding [FAGM |} serves to clear the error display nnd carry out its own operation. Pressing [=] clears
the error display without deing anything else.

Modifying Programs in Main Memory

To modify & program you have stored, you need to first position the program pointer to the right
program, then position it to the right line, then add or delete the necessary instructions. If a program
has an error that you nead to locate and then correct, use single-step execution (page 91} to locate the

ETTOT.

Catalog 1: The Catalog of Programs

Catalog 1 contains n list of all of the global labels and END instructions recorded in program memory.
Along with each END is a “byte count,” that is, the number of bytes of program memory used by that
program.* Along with the permanent END (END.) is the number of remaining registers available for
programming.
» Pressing 4 U0 1 starta a fast display of all global labels and ENDs. When the catalog finishes,
the display returne to the X-regestor

+ [A75] will stop and restart this listing.
» (557 (single step) and 257 (back step) will step through the halted listing one line at & time.

« While lhemuhoguntappad,nmng any key besides [R75], [B5T], 707, or [D5ER] will change the
display and break off the catalog operation.

« While the catalog is running, pressing any key besides or (8] speeds up the listing.
(With a printer, the catalogs only print in Trace mode.)

* A program literally repeessnts the isstpection seres befwesn two END stabsments (or the top of memory and cos ENDY). Mot
peogram nstructisns lake oow byle; some take two, Bach regaster equale sevem bytes of memory. Sach conuideratioss are dis-
cgwserd in mory detml in section 12, "Mais Memors®
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If you keyed in the AREA program (from page 86) and the CIRCLE program (from page 97), then pro-
gram memory books like this:

01 LBLTAREA
02 X2

o3 Pl

04 *

05 END

01 LBL'CIRCLE
02AREA OF CIRCLE
03 AVIEW

04 PSE
O5TRADILSY
06 PROMPT
o7 Xr2

08 Pl

g =
10TAREA =

11 ARCL X

12 AVIEW

13 END

END.

If you execute 0 00| 1, vou will see the following:
Koysirokes Display
\ CAT TCATALGG | e 8 parsmeter functicn, so it cies
youz Which cxtalog?
After specifying 1, immediately press (A7) so
you ¢an see and read each entry
END 14 This routine took 14 bytes.®
LBLTCIRCLE
END 51 Number of bytes in CIRCLE is 51.*

1 [Ars] LBLTAREM

END. REG 210 210 vncommitted registers still awilable for
programming.®
Gooing past the permanent .END. cancels the
catalog operation and returne the X-register
display.

'Tl!hfm:r-un vary il peegram memory i ot packed. 1t will vary if poo haove made corpeclions bo pragrass lines, unloss you do
1 [ ) afterwards. This is because making alterations uses svira memery until you pack memory.
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Using « 1 to Position the Program Pointer. As the listing of catalog 1 proceeds, the pro.
gram pointer moves o the global label or END currently displayed. One way to gain access to a particu:
lar program (with a global label) is to stop the catalog listing at its global label, then go into Program
micde,

Every time catalog 1 runs to completion, the last program listed becomes the corrent program, and the
permanent END. hecomes the current line.

Program Routines Without Global Labels, If you have neglected to inchude any global label for a
sequence of program lines between two ENDs, then only the END for that routine will appear in the
catalog | listing. The only way to gain access to a program that has no global label is by using catalog 1
to position the program pointer to such a solo END. This makes that program the current program.
Then switch to Program mode to delete or alter those lines.

Moving the Program Pointer { )

There is another way to locate a particular program routing besides using cotalog 1. The - (go o)
function is o parameter function that will move the program pointer to any specified global label. In
Execution mode, it will also move to a bocal lnbel if thot bocal labed 18 within the cument program.,

In Execution Moede: The key sequence is iabed. (You cannot use n User-defined key to supphy
that parameter: it must be spelled out) To go to & particular line rumber within the current program,
press 0 [-] nma, where nan is & three-digit line number.

Pressing ' (return) returns the pointer to line 00 of the current program.

In Program Mode: The sequence is | [-] global labed or (-] ama {for a line number). You mast
include the [7) to prevent recording the 0 instruction. Notice that from within Prograns mode, you
cannot go to a bocal label. (For a definition of global and local labels, refer to pages 87-88.)
Viewing a Program Line by Line ([5sT], )

In Program mode, pressing [B57 | {stngle step) or = (back step) will move the program pointer for-
ward or hackward one line within the current program, This displays the line only; no execution takes
place. When the line position reaches the end of the program, it “wraps around™ to the first line of the
same program. ([557) in Execution mode effects stepwise execution; page 91.)

[58T] and | " are nonprogrammable, that is, they are not recorded as program instructions.

Inserting, Deleting, and Altering Program Lines
To alter an instroction, first delete (1, then add the new version.

Deleting a Line ([=]). Use [=] (back arrow) in Program mode to delete a program line: just move to
the line vou want to delete (use (570 |, [B57], or [0 ) and press [=],
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As the effect of [+] waries in Execution mode, so it does in Progrmm mode. [=] has a different effect
depending on whether » program instruction is in the process of being entered or has alresdy beon
recinibed.
= !lt you are in the process of entering a program instroction thet ks not vet complete (a string of
digits or Alpha characters, or a parameter function), [+] deletes the last digit or character or fune-
tion keyed in,
« If an instruction has already been completed, pressing [«) deletes the entire line.

flon't wse | ©.| for clearing program lines, because it will be recorded as an instruction. [] is
nopprogrammahble,

Example: Delete the message AREA OF CIRCLE from line 02 of program CIACLE,

Kovstrokes Display

CIRCLE [ALPiR) Move program pointer to CIRCLE.

[FRGM | 1 LBLTCIRCLE Program mode: displays first line of CIRCLE.
[(E8T] EA OF CIRCLE Moves to second line (display scrolls).

+] 1 LELTCIRELE Dielete that line; display moves back one line
(387 02 AVIEW See that second line is now different.

Deloting Several Lines (0L}, The parameter function |01 (delete) is wsed in Program mode to
fhlut& more than one Ii‘m. It is nonprogrammable (that is, it cannot be recorded as a program line),
I'be function O requines a three-digit parameter specification to indicate the number of lines—from
the current line on—to delete.

_E:mp.lo: Delete the lnst three lines before the END of CIRCLE—the output display lines. (Refer to
ihe listing of the program on page #9.) These are now lines 09 to 11 owing to the one-line deletion
above, The HP-41 should be in Program mode, and CIRCLE should be the current program,

Kevstrokes Display
) 03 GTO

D - The [-] key means not to record the function.
Asks: Which three-digit line number?

0oa DOTAREA = Goes 1o line 09,

DEL _ _

08 = Display moves back one line,

[ S5T 08 END The lines previously numbered 08 to 11 are
gone,
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Inserting Lines. To make additions to a program, move the program pointer (using ©70 , [551], or
et ) o the line preceding the desired point of insertion. The instruction you then key in (in Program
mode} will be added follaving the cureently displaved line. Any subsequent lines are “bumped”™ down a
line number,

This procedure is the snme &s when you are entering a new program: whenever Program mode is active,
any programmable operation you enter is stored ns a program line after the line previously displaved.

Example: Find the program AREA (as entered on pages 38-87) and add the RADIUS? input prompt to
it, as well as the AREA = putput labeling (that were in CIRCLE).

Keystrokes Display

&0 | ) [ALPHA) AREA 01 LBLAREA In Pr]ogm:g micle, use (<] with |0 . Position
is at line 01,

RADIUS? 02"RADIUST Adds this line as line 02.

(FROMPT | 63 PROMPT Adds s line 06,

06 * Last line carrently in AREA {before the END),

[ALFHA] AREA = 07TAREA = You don't need o turn off the Alpha key-
board vet, since the next two functions also use
the Alpha keyboard.

el ] B 0B ARCL X

AVIEW ] [APYR) 08 AVIEW Thret new lines added.

EED 10 END End of AREA.

Clearing a Program or Programs (( Ci7 |, [FCirs )

Clearing One Program. [Cir | {clear program) is o nonprograommable parameter function that can bo
executed in Program or Execution mode, 18 requires (and cues for, using an input cued & global label to
complete operation, (You connot use a User-defined key 1o supply that parameters it muost be spelled
out,)

When [ CL7 | globai label is executed, that global label aned all preceding lines (up to the preceding END)
and all following lines (up to and including the next END instruction) are deleted. Any User key assign-
ment for that global label i also cancelled, and program memory is packed

Executing | cur | [AUPA] [ALDPHA] elears the curnent program.
Example: Clear program CIRCLE from memory.

Keystrokes Display
(CF] CLP _
CIRCLE 00 REG 215

Returns to Execution mode,
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Program memory (if you have followed all the examples in this section) now looks like this

01 LELTAREA
02TRADIUST
03 PROMPT
04 X12

o5 Pl

06 &
OTTAREA =
08 ARCL X
05 AVIEW

10 END

END. REG 215

Clearing Several Programs, To clear more than mmmnut&m use [FOLPE | (programmabie

clear programs). [PCUE ) fs programmable (g0 if you use it in Program mm&mwdlnmm and it is
mot a parameter Amsction {80 the global label should aleady be in the Alpha registor when you execute
P J),

To use [FCLPS], place in the Alpha register the global label of the first program you want deleted, then
execute |00 L (IF the Alpha register is empty, the current program is considered the fisst one to be
doleted.) This clears the named program and all subsequent programs, up to but excluding the perma-
nent -EMD.

Structuring a Program

Many problems you want to program will probably be more complicated than AREA. It takes time to
structure a program to incorporate the right input st the right time, perform several different calcula-
tions and manipulations, and return to you the outpat (results) you want in an understandable form.
In fact, defining your input and output goes a long way toward helping you decide how to set up a
program. The key in the HF-41 is to use the alphanumeric capacity to store and display messages, and
0 stop n program to wail for your response (ingut},

Stating the Problem

As & somewhat more complicated example, consider a program to find the roots of the equation
ar’® + bx + ¢ = 0, where a, &, and © are constants. The solution can be found using the quadratic for-

mula, nameky:
= —b & VI — dar
G

If the radicand {the expression under the root sign) is negative, indicate that the roots are eamplex.
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To solve this problem, you can break it down into the following steps,
L Find ¥ — dac

2. If the difference is positive, find b+ HEO = . Thess nre two real roots.

3. If the difference s negative, display a message that the roots are complex.

If you were working on this problem froom the keyboard (that is, not in & program), it would be
straightforward: you would enter the variables as mecessary and, after Gnding the radicand, determine
by inspection whether the roots were real or complex and how to finkh the caleulation, In a program,
however, all these stops should be taken care of sutomatically, which mnkes for 8 mome efficient

PROgrne.

Refining the Problem for the HP-41

MNow try to express the above steps as the HP-41 must take them, for instance:

1. Find 2a; store in storage register B for later use

2. Find —#; store in Ry,

3. Find 4ac and &, then find & — dac.

4. I this result is negative, display ROOTS COMPLEX and stop,

5. If this result & positive, take the square root of this value and store in Ry,

6. Add this value to —b (Ry;) and divide by 2a (Rgo) for the first root. Display the result.
7. To find the second root, find Ryy ~ Ry, then divide by Ry Dasplay the result.

These steps illustrate the importance of wdng data storage registers to store intermediate resalts of
calculations. Note also that sinee the original o- and b-values are used more than once, they also should
be stored in registers for Loter recall, In fact, it &= often most corvenient to prompt for and enter all
data input st the beginning of o running program, and store them in storage registers until they're
nesded.

Step 4 involves the programming of a “conditional test,” which checks whether a certain condition
true or false, with the cutcome affecting how program execution continues. The HP. -'I.l provides many
conditionnl tests, four of which are printed on the kevboard ((+ - | «< v -7 and (200 ),
Maost of the conditional tests cheek the value in the X-register (%) versus the value in the Y-register (y)
or versus pero. This example program uses the conditional test (¥ <07 to illustrate the versatility of an
HP-41 program, but a complete explanation of the charncteristics and operation of conditional tests
nwaits part V, "Programming in Detail,” sections 19 and 30,

S0 here’s an HP-41 program to find the real roots of the quadratic equation, given a, b, and ¢, the
coefficients in an equation of the form ax® + bx 4 ¢ = 0.

Step 1.
Keystrokes
ara) (1]

. [AHR) ouAn [ALPE)
A7 [ALPrer )

Revsirokes

[ FAGMPT |

o

Step 3.
Kevstrokes

C=?

[ PRONST |

[REL] 00

Display

00 REG 216
01 LBLTQuAD
02Ta=?

03 PROMPT
04 2_

08 *

06 STO 00

Displuy

0T b=7?

08 PROMPT
09 CHS

10 57O 01

Display
11Te=7

12 PROMPT
13 RCL o0
14 =

15 2

16 =

17 ACL 01
18 M2
1K<y
20 -
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Display depends on the current program line.

Gilobal label for program,
Asks for a-value.
Firat prompt for data,

Stores 20 in Roe

Prompt for b-value.

Stores —b in Ry,

Prompt for c-value.
Recalls Za.
Caleulates Zac.

Calculates dac. (2ac was in the Y-register, 2
was in X.)

Recalls =k

Calculates (—b)*,

Switches the positions of 4ac and &%
Finds 5 — 4ac,
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Step 4.

Keystrokes
(<7

[BT3] 01

Display
21 X<0?

X2 aTom

Display
23 SORT
24 5TO 02

Display

25 RCL 01
W +

a7 RCL 00
a8 /
2'ROOTS =
30 ARCL X
31 AVIEW
32 PSE

Display
33 RCL 01
34 ACL 02
35 =

38 RCL 00
ar v
387TAND

39 ARCL X
40 AVIEW

41 ATH

Checks whether value in X-regaster is nega-
tive, IF yes, the next instruction gets execuled,
If not, one instruction is skipped.

If condition true, skip the rest of the program
and “go to” label 01 (at line 42). Notice that the
g0 to” instriction i just (000 01 and nat
(G1o] [ ] 0%

VB — dac .

Recalls —b.

—b + VB — doe .
Recalls 20

The first root.

{Inchuie n space after the equals sign.} This
sequence digplays the message ROOTS = and
the first rool.

Recalls —b.
Recalls \/& — 4ac .
—b— VB — dac .
Recalls 2a.
Second root.

{Include a space after AND.) This sequence
displays the message AND and the second root.

Stops the main part of the program.
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Step 4, continued.
Reyvstrokes Display

Wl | 42 LBL 01 This routine, labeled 01, is only executed
when the radicand < 0 (see lines 21 and 22),
ROOTS COMPLEX ROOTS COMPL Display for complex-roots condition.
OTS COMPLEX ..
i | (A 44 AVIEW
Seioio) 00 REG 203 (Optional. Adds END. )
Returns to Execution mode,

To 1est this program, try executing it to solve for the roots of the equation v = 3% 4 Tx 4 12. (The
rocdz should be =3, =4.)

Then try 1627 — 2 + 13

Keystrokes Display
[GUAD ) am? Start program (see pages 90-91 for methods
of execution). Put in ¢ and restart program.
1 [R/E] b= Put in b and restart program,
7 [(R7E) c=? Put in ¢ and restart program.
12 RCOTS= —3.000
QOT5= —3.0000
AND —=4.0000
GUAD gor [TV [AZS]) a=?
1.5 [f7E) be?
L o=?
13 [A7E] ROOTS COMPLE Serolls through display,

OOTS COMPLEX

Copying a Program from an Application Module ([CorY])

Programs provided to the HP-41 by a plug-in application module or by a periphernl device can be

executed just like programs that you have entered and stored in main program memory. They can also
be sccessed and copied by the HP-41.°%

® Applacaticss mechiles msd peripteral devices contain both peegmams and fuseizons. ¥ou can onby topy programe, and ot func-
tions, inio the HP-4] progren semors Catalog 2 is # list of all funetiens and programs curmmely plugged in feoes external
sounoes, plus 6l rime and extended memary femctions (s "Catabsguing the New Functiom™ i appendiz 1), ATl these user-
acoesaible programs appsar in catalog 2 preceded by 3 ', Thess are 1he only ones the wier can view or o

¥ Progrsms on mageets: cards (hat bave been made privage cannot be oopeed. viewsd, of altesed—oaly executed. For meee iadorsa.
vien, refer 1o the HE S2MMA Cord Reoder (honer’s Handbook,
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If you want 1o keep an application program in main memory (5o it will still be mvailable if you remave
the modulel, then copy that program inte mAIn MEmORY

If vou want to alter an applicaton program, you need to first copy it into main memary, then edit the
version in main memory and keep it there. Your version of the program (the oné in main memory) will
run preferentinlly, whether the application module is plugged in or not, 50 you don't need to rename
wour version of the of the program.

» Th acoess  program in a peripheral device, use 0 [5] plobal jabel. (In Execution mede, 010
global fabel suffices.) apd | will step through the program lines for review or stepwise
execution. (Just as in *Moving the Program Pointer” and “Viewing a Program Line by Line,” page
100
However, you cannel modify these programs before they have been copied into the program memory
of the HP-41. Attempting to do so will result in the error message ROM (read-only memaoryl,

# To copy & program from a peripheral device and into HP-41 program memory, execute | COFY | lodal
fabel, {The display COPY _ will cue for the global label),

If the program pointer is already positioned to the program you want to copy (it is the current
program), just execute [COFY | [ALPHA | [ALFWA], (With no parameter given, (COFY ) defaults to the
current program.)
If the eomputer cannot find the global label vou specify, NONEXISTENT results. If the program you seek
1o copy already exists in program memory, the message RAM results (meaning the program is already in
RAM, raondomi-gocess mamary),

If there is not encugh room in program memory to copy the program, the display will show PACKING
and TRY AGAIN. Refer to “Memory Limitations,” page B5.

Initializing Computer Status

When vou store a program that someone olse has written, or when you wrile your own program, it is a
good idea to be sure that any necessary status conditions are set. For exanple, if the progmm will do
any cabeulations with angles, the program should include a setting for the angular mode that these
calculations assume. Solutions books from the HP Users’ Library inchede o table of “Hegisters, Status,
Flags, Assignmvents” that tells you the status assumed for the display format, User keyboard, and an-
gular meode, as well as the number of registers of memory necded for the program.
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Flag setiings (refer to page 35 and section 19) can also affoct program operation. Unintentional and
incompatible flag settings can occur with peripheral devices (like the printer) when certain procedures
are not carried out s intended. For instance, running a program with the printer attached dut off will
alter normal program cxecution. Refer to appendix D, “Printer Operation,” for o discussion of the
effect of the printer on program operalion. '

Programs as Customized Functions

The first paragraph of this section stated that writing programs is a way to design VOUF Own operations.
Far example, the QUAD program, which solves the quadratic equation for a set of coeflicients, could be
assigned to a key on the User keyboard, making it executable in one keystroke, like a funetion. The
programmed quadratic selution would then be a specialized function key,

Below is another example of & programmed, customized function. This exnmple is for vector addition, a

technique that uses the [£+] function. The method of caleulation was shown under “Vectar Arithmetic,”

page 59, The input data wlues are assumed to be # and r (any angular mode), and the statistics regis-

ters are assumed to still be R;; to Ry (To make the program more foolproof, you can include a[mhED )

;‘ 1 i:;nmst'mn right after the label to make sure that the statistics registers are located at Ry, through
16

Keystrokes Display
t@l 00 REG 203

o))

i VECTOR 1 LBLTVECTOR

Cit | 02 CLZ

_ As always, prompis are optional—but they
THETAT =7 03TTHETA1 =7 opt |

%'ﬂ EILIY 04 PROMPT make o program much cosier to use. If you skip
[ALPHA) A1 =7 (ALPVR] O5TRY = ? the proms, just remember to enter 6, first,
=o1g 08 PROMPT then ry, separated by [ERTERY ). Do this before

P executing the program.

P of P=R
o8 X+
[ATPHA] THETA2 =7 09T THETAZ = 7 ; ,
, 11y, 10 PROMPT If you don't use prompts, use a [B7E] {1100 )
, TR (FEw) 11TRS = instruction, Then put & in Y {enter first) and
PRaPT] 32 PROMPT rz in X (enter second),

= It | 13 P_'H

£ 14 X+
13 15 ACL 13

L] 11 16 ACL 11
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Display
1T R—-P _ Results: 28 in Y-register, Er in X-register.
18 ETHTA = Agnin, the lines after 17 are strictly for ease
16 ARCL ¥ in reading the resulta. In fact, this rouline
20 PROMPET | would be more like an HP-41 standard fune-
21TIR - tion if it didn’t include messages. Just remem-
22 ARCL X ber: the resulting Z6 is in the Y-register; Zr is
23 AVIEW in the X- E
The [FoweT | function is used to display the
Alphn register (with X4) and interrupt the
Progrm,
E=pgjaio) 00 REG 192 (Optional, Packs memory and inserts END.)
Returns to Execution mode.
Using this program to find the sum of the vectors (150, 45°) and (40, 206%)
Keystrokes Display
[W5y | [ALPHA] VECTOR [ALPHA] ASN VECTOR.. This assigns VECTOR to the [LN] key on the
SN VECTOR 15 User kevboarnd,
VECTOR ) THETAT =7 Executo VECTOR by pressing [L8] on the User
keyhoard (USER on).
45 (A7E) Al=1?
150 [RFE] THETAZ =7
205 (A7) AZ=?
40 [A7E) LTHTA =51.9289 Programs stops, displays Xé.
IR=113.2417 Press to continue program and see Er.
By inting TTHETA 1o TTHTA, the whole

display fits on one ling.)
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Files are units of information storage outside of main memory,® They can (but don't have to) be used or

manipulated by programs. Storing files in the HP-41 is like keeping information on paper and #toring

that informatéon in labeled files kept in & file cabinet—except that with the HP 41 it's easser to modify

Saction 8 a file's contents and length, it's easy to keep these files private, and they don't take up space in your

desk. This section explaing how to croate and gain access o text, data, and program files, The emphnsis

Storing TEK‘.’-. Dam, and Programs in Files is on text files and the Text Editor, because storing text in the HP-41 is unique to text files. Data files

and program files are akin to the data stornge registers and programs in main memory with which you
are already familiar

Contents
Shoring Taxt With Toxt FRBE ... o.oiuaieisurinniersininsssizianesnnrives 118 Storing Text With Text Files
Organiz R————l |

e Pae P o TR s i et s s 0 The HP-41 is o machine that functions on many difforent levels—doing calculations, p -
Thi £s Polier S0 W CURILIIE < .+ < 6os oiimipyarinmiisseas serisra o Tha PRt s ik ks 0. somy (bent al eleg inlolddions pe s .
m“mdjaﬁﬂll'lﬁllﬂ --.P-----.-H.p-?;:I ......................... 115 Themhmmwwmm-llcx:m;diliuﬂymwﬁl“ﬂfmw‘m l“dd‘lt
WWMWWEI%L ) arapmeeasmses 288 ol vt s ot of e “tbﬂmlmpwdm
m""mmm"r}”“”' PRPE BRI ERRES " using the Alpha keyboard.t With the Text Editos, it is very easy to produce, read, update, and erase

B sassspassapmssssdssbasnrsizabainn '

amm the Size of & Text File [[FEEZELY) ....covavarcinrrarnrnasnrannns ::: text files.
Clearing and Purging Text Files {(CLF |, ERIIRTY: ©uviic o s anivaeiiins wieibais

Entoring and Editing Text With the Text Editor ..o ::; How a Text File is Organized
mwmmmm[nu) ..................... T e e Dt kil N ks T e st Bt
The Display and the Cursor . . ". s ot Bt Hack s s e s prop:fm M_ﬂ,kh.,.m. . i s cam the
mmmmmwm e e seie tion sbout a file’s name, type, size, and painter is stored t the beginning of the file itself, in & heoder.
Wi s G ot B A - coorcv s 21

St0ring Dats WIth DBt FHBS ..o ocoooooooonaiosnanssea e 122
mmmmmnm{cmxuu SRRSO SR e - - |

Catalog 4: The Catalog of Files . ... ...oooivermmrarrermrrmiornnr e s

Possiie Brror CONMIIONS . . . ...cooimrrrressrarmrvsnssmsmbosssemmmnesains

. * The files themselves ase stored in the rtended memory, an arva in the HP'-£] semory that can hold diffesent kinds of informa-
thom 1han that held in mais memery. These concepts e covered im part 1, sectien 13, “Fatended Memery.” Extended memory
can be aapanded usng stended memary modules. Heder 10 snction 11 and apgendiz E.
+ All Alphs characters and diges are snooded in the romputer sccordisg to the American Siandard Code for Enfermation [stes-
change (ASCIL, peomounced “ss’se”), 50 these files soe aiso called “ASCI] files™.

112



114 Sacton & 5-‘!{!"#!"‘-!} Toxl, Datn, @nd F"’C!}h'li""& 7 File

The diagram below shows a simplified version of the structure of a text {ile named SECRETS with alx
records, (There is o more detailed and more exact depiction of file structure in section 13,)

ZECRETS File Nama

TEXT I 10 File Typo. Record/Character
- Pointer, and Sire

B3 BAHK ACCT, SHISS 8354563 First Record (00)

@] BICYCLE, SERIAL HNO. GHD 1472

g2 LOCKER COMBO 33 28 42

BZ FASSHORD, COMFUTER OME

24 PHONE CREDIT CARD 5355 @08 1234 35678

0% SSH 0PEB~-23-4424 Last Record [05)

Current Position Indicated by Pointer Address (5 0048)

Registers and Memory Requirements. When you create o text file, vou muest alleeate 1011 & certain
amount of memory, that is, a certain number of registers in memory, 82 easiest just Lo estimate rowghly
how many registers to allocate for the text file, and then change the file size [ater if you nesd maore {or
besa) P,

A text file uses roughly one register of memory for every seven charscters you put in a text file. Each
record you create and the file itself also peed “overhead” space in memory eguavalent to one charaeter
pach® A more detaabed description of fle memory pegquitements 8 given in section 13,

For isetance, the ahove example hae 149 charcters (including spaces) and 6 records. That makes a
total of 149 + 6 + 1 = 156 characters. 156/7 means at least 23 whole registers (if no more characters
were added) are needed for this text file

Records and Characters. You can think of records as being your individual entries in o list or text
{Putting one entry per record, as in the SECRETS file, makes reading and gaining access to individual
entries easy) The length of a record depends on how many characters you put in it, with a maximum of
264 characters. 5o, every record in a file can have a different length,

® fach file aleo uses an sdditional twn regiters for the header. Howrver, thise fwe nigisters ase net included in the file sies tha
wous mpecily snd that the computer displays—ihess two rogislens dre Laken op Esteomatically.
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The File Pointer and the Current File

As program memory uses a program pointer to indicate the current program in program memory, o
extended memory uses a file pointer 10 indicate the cwrend file in extended memory. The file pointer is
often moved {as part of & specific function) by indicating in the Alpha register the name of the désired
file.

The current file 15 the one upon which file operationg act. Soane file functions ase the contents of the
Alpha register 1o determine which file to operate on, and make that file the current file; if the Alpha
pegister i empty. then such funciions sct on whichever file is already the current file.

The Record Character Pointer

The record/character pointer is a two-part number (or address) located in the header of all text files.
This pointer indicates which record irrr) and which character (ece) are current, that is, which character
in which record will be affected by the nest operation meant to alter a character. In the SECRETS text
file, the pointer is 5,008, meaning the current character is 008 in recard F005, Numbering starts with
w000, hecause the first record or charmector is (00, not DO1.

RecordCharacter Pointes
o T BNy - 5 .008

Record Number  Character Numbar Rocord #005  Character #008

(drop leading zeros) (3 digits)

Locating Files and Adjusting Pointers ([ = /71 )
Some file functions act only on whichever file is already the current file. To change the current file,
change the file poinver address by using [ZEESFTA | (seek pointer wsing the Alpha register).

1. Put the file name in the Alpha register.

2. Put the address for the record/charactor pointer (rrmcee) in the Xoregister. (A zero will locate the
first character in the first record.)

3. Execute [GeE5FTA .
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Creating and Clearing Text Files

The simplest way to work on text files is by using the Text Editor. First, however, each new, empy file
must be crested by name.

Creating Text Files ([ Ciri:2 )
Before entering and storing text material, first ¢t up a text file for it In order to cremte a text file, the
computer must know two things:

* The name to give the file.

* The size (number of registers) to give to the file.

Creating a file aleo makes it the current file. To create a fibe:
1. Put a name in the Alpha register (up to seven characters),
2. Enter the estimated number of registers into the X-register (the normal display).
3. Execute | CAFLAT  (ereate file-ASCII"),

Since you probably won't know abead of time just hew much material will end up in & given file (and,
even if you did, vou probably wouldn't want to count characters), you can estimate the number of

registers that will be needed (ns on page 114). You can enlarge or reduce the file size later wsing
[RESirL ).,

Example: Crente a Z3-register text file named SECRETS, preparatory 1o filling it with a seriea of
porsonal numbers and codes at the end of this section.

Keystrokes Display

[ALPMA) SECRETS Remember to set the Alpha keyboard to type
Alpha characters,

23 23_

(CRFLAS | 22,0000 File SECRETS now exists (empty),

Changing the Size of a Text File { n-:771 )

You can change the size of the current file by specifyving the new file size (in the X-register] and then
executing [FESIFL| (resize file),

30 [MESIF | 30,0009 Enlurges the current file (SECRETS) to 30
registers in extended memoary (even though
there are no records and no characters in it).

* Refer o the second footnote on page 111
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T make o file the current file, use [ Fi7=74 | (page 115).
Clearing and Purging Text Files ( c.o , [ruer )

* To clear n file's contents only—leaving its name and size allocation—put the file name in the
Alpha register and execute [ O ¢ | (clear file). The cleared file becomes the eurrent file,

* To purge n file—removing s contents, name, and space—put the file name in the Alpha register
and executs [ U0 L (purge file).

Entering and Editing Text With the Text Editor

The HP-41CX is equipped with & special function called ' & | —the Text Editor. The Text Editor cre-
ates a different operating state, wherein the keyboard is redefined (that is, the keys have differont
aperations) and the display is reorganized. Instead of operating with numbers and calculations and the
Xerogister, the Text Editor operates with Alpha character strings within records (entries) in named
files. {A string is n series of charscters that does not represent an instruction or a parameter.)

All of the editing functions are nonprogrammable, except for the function that sctivaies the FEditor
(1207} Therefore, the Text Editor can be activated within a program, se vou or another user (who
would need 1o be monitoring the program) could make n text file ontry, and then exit the Text Editor
when dome,

Entering and Exiting the Text Editor { =0 )

While the Text Editor is active, the entire HP-41CX keyboard is redefined for text oditing functions.
The key symbals and placement of the text editing functions are shown on the back of the HP-41CX,
as well as in the diagram and discussion below. (This information is also in the Quick Reference
Guide.)

* To enter the Text Editor, put the nume of the desired file in the Alpha register and execute (57,
An empty Alpha register specifies the current file. (The blinking character in the display indicates
the position of the character pointer, and is explained under the next heading)

* To exit the Text Editor, press (€607 ] —the same key a2 the [08] key. (This will not turn the com-
puter off.}

« After & fow minutes of inactivity, the computer awtomatically deactivates the Text Editor

The only HP-41 annunciators that opernte with the Text Editor are: BAT {low hattery powes), SHIFT,
ALPHA (Alpha keyboard active), and 1. The 1 is used to indicate Insert mode (explained below). When
you exit the Editor, the status of all annunciators is restored to what it was when vou entered the
Editor,



The Display and the Cursor

Emply-Record Indicator

L]

Lipon entering an empiy file, the display will show 00L . Cursor
L]
Record Mumbsr

When you enter the Text Editor, you will see the blinking cursor (an underscore) alternoting its display
with whatever character it is undes, The cursor represents the point of activity; that is, it shows you
where a new character will be entered, or an odd one deleted or overwritten, In an empily record, the
cursor alternates with the maised-T, empty-record indicator ('), At the beginning of & record, o two-
digit record mumber appears at the left side of the display

When you enter s text file, that file’s record,choracter pointer determines where the cursor will ba, that
ig, which record and what portion of that record will be displayed. Unless you plter the pointer (with

f= ), the point at which you enter a file {executing (0} will be the same as the point from
which wou last exited it, This iz so you can beave the Editor and Iater return to it without bosing your
plnce,

More detniled aspects of the display of characters are included in section 14, *The Text Editos."

The Text Editor Keyboard

The Text Editor kevboard, 85 shown in the diagram below and on the backplate of the HP4ICX, s a
supersot of the Alpha kevhonrd: it inclides all the Alpha characters {in bee on the actual kevboard)
and the shifted Alpha charncters (the digits plus the gold chamcters shown on the disgrams), In addi-
tian to this Alpha character sef, which you need for writing text, are the controd keys, which control the
cursor, record formation, and character insertion, deletion.

The Nameric Keypad. The Alpha kevboard s aptomatically activated when you execute miin-
ually, but not when | 70 is executed in a program, The Text Editor uses either the Alpha kevboard or
the numeric keypad, The numseric kevpad is shown in the inset on the kevbeard diagram (the digits,
decimnl point, and [CAS]L* The numeric keypad i3 useful if you will bo ontering solely digits. It is
activated by pressing [ALPHA] to deactivate the Alpha keyboard. This makes the digits become the
unshifted funetions, and eliminates access to G Alpha characters. Pressing [ALFHA] a second time
activates the Alpha kevboard,

" i dag 24, the ﬂdikhirlﬂ;j,n-tt,!hniz]ﬁh'lh mumerie bippad will Mglster 8 =~

The Text Editor Keyboard




120 Soction B Storing Text. Bata. and Programs in Foas

The Control Keys. The control functions of the Text Editor are listed in the table below.
The Text Editor Keyboard

= Dafete character. (Page 120.)

[#=1].[3*] Move cursar left o right. (Page 120.)

(17l 79% | Move cursor 12 spaces left or right. (Page 120)

(INGERAT | insert/Roplace characier mode. A toggle key. Tha 1
is [ whan Insert mode is active. (Page 120.)

L Movo fo naxt record. (Page 121)

LD Move to previous record. (Page 121

L Go to record # nnn. (Page 121.)

(=g Delote currenf record, (Page 121.)

Insert now record after currend record. (Page 121.)
(SEERT insert pew record belore current record. (Page 121.)

[Exm) Exit Text Editor. (Page 117.)

Activate/deactivate Alpha keyboard. ALPHA is it if
this keyboard is active. (Page 118.)

Writing and Editing Text (Cursor Control)

Deleting Characters. The [=] key deletes the charscter st the position of the cursor If this i in the
middle of a record, the characters to the right move back to fill the gap.

Moving the Cursor. [+1] and [1=] move the cursor one charscter to the ledt oF right, respectively,
without altering the text. The cursor cannot move beyond the current beginning or ond of the record
{which is ome position after the lnst character),

%17 and [ 17+ | move the cursor 12 charactors (one display-length) to the loft or right, respectively. (For

Insert and Replace Mode. Normally, by default, the Editor is in Reploce mode, That is, any char-
acters vou enter will write over any charncter proviously nf that position. The cursor moves ahead afer
each character entrye
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Fressing | (wfenT | sets Tnsert mode, 5o any character you type is inserted just ahead of the cursor. The 1
annunciator is displayed while Insert mode is on. To return to Replace mode, pross CinEENRT | again, like
a toggle key

You can add charsctors to the end of a record In either mode.

Manipulating Records

Adding Records, Pressing inserts o new, empty record affer the curront record, and moves
the cursor to the firel position in the new record. Pressing 1 (1  inserts 8 new, empty record before
the current record, and moves the curser to s first postion.

The " appoars in empty records, With each new record, the Editor automatically re-establishes Replace

Deleting Records. Pressing -0 deletes the current record and moves the cursor 1o the first char-

acter of the next record. If the deleted record was the last record, then the cumsor moves to the first
character of the previeus record instend.
Moving Among Hecords. There are three operstions for moving among records:
« [RECH | moves the cursor to the first character of the next record, if there is one.
* [#E0+ | moves the cursor to the first character of the previous record, if there is one.
o[G0 will move the cursor to the first character of the specified record. [t is a parameter function,
which, when pressed, cues for a three-digit record number: GTO _ _ .

This function works like other parameter functions: it is executed when all the input cues are filled
in, ard prior to that the input digits and even the function itself can be corrected using [=].

Example: The following keystroke sequence creates six records of personal numbers nnd codes into
the emply text file SECRETS, which was created in the example on page 118, The text for each record
ie shown in the diagram of the file on page 114,

Keystrokes Display

[ALFHA] SECAETS [ALFmA] Type SECRETS into Alpha register if it isn't
still in there

[En] oot The " and the underscore alternnte in the dis-
play. The Alpha keyboard is sutomatically set,

BANK ACCT, SWISS ACCT, SWISS_ Add one space before digits.

LALPHA | B5463 [ ALPA | SWISS 85463 Use numeric kevpad to entor digits faster,

[+RECH] o1 X Creates second record (01},

BICYCLE, SERIAL NO SERIAL NO._

GND 1472 NO. GND 1472 The end of the display. record 01.

ELLY o2l



13 Secron £ Dowing Tex). Dam, e Progeama n Files

Eeystrokes Display

LOCKER COMEBO 33 48 29 BO 33 48 29_ End of record 02 There i no spece key on
the numeric keypad: hyphens could be subati-
tuted {[G5]) if numeric kevpad wore used,

+REC# (5 c P

EASSWORD. COMPUTER DMA  OMPUTER DMR End of record 03,

o4

PHONE CREDIT CARD 555

000 1234 5878 0 1234 S678_ End of record 04.

[ +RECH 05 1

858N SSN_ Record 05, the sixth amd last recond

[ALFA] D0O-B8-4424 000-88.4424 Use numeric kevpad to enter digits. For
hyphens on numeric keypad, use [CHS].

Exits the Editor; display returns to X-
register,

Suppose that, to shorten a mecord length, you want to go back to record (4 and abbreviate CREMT
CARD to CR, CD.

[ALAHA] [ALFHA] Check to make sure the file name SECRETS
i still in the Alpha register.

= 000-88-4424_ Cursor is at samo position it was at last,

WECY | 04 PHONE CRE Moves to previous recond, (M.

c=10=).. NE CREDIT CA Move cursor to the “g".

IEEE NE CH._CARD 5 xl-m “E” with *." and doletes three

haractoers.
C=10=] CR. CARD 555
=E=0=) CA. CD_555 00
RGN [-] CA. D555 00  The 1 anmunciator in the display indicates

Insert mode.

(ExT)

Storing Data With Data Files

The contents of data storage registérs in main memory can be copisd into data fikes in extended mem-
ory, frecing the registers in main memory for other data. When you want sccess to the data saved in
files, you copy the data from the files back into registers (or one register atl a time) in main memory.
Explained here are only the simplest data-file operations; refer to section 13 for a complete discussion,
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Saving Data Register Contents in Files ()
Just ns with text files, you must create a data file—giving it a name and a size—before storing informa-
tiom in it.

1. Put the name of the file in the Alpha register (up to seven Alpha charscters; no commas).

2. Put the size of the data file in the X-register. The size of the file is the number of registers needed,
based on the number of data registers vou will want to save.*

3. Execute [CH50 | (create file. data).
Saving All Registers ([ 0050 ), The function =005 | (save registers) will save the data in all main
memory registers by copying all values into the corresponding register number in & given data file,
1. Put the name of the data file in the Alpha register.
2. Execute [SAvin .
There must be at least as many registers in the data file as there are data registers in main IR,
tents of the X-register into the specified register n of a data file.
1. Put the name of the data file in the Alpha register.
2. Put nin the X-register and execute [ 2555570 |, This sets the data-file pointer to n.
3, Execute | SaviE ]
The value from the X-register is copied into register n in the data file.

If you want to save data into sequential registers, then you can skip step 2 after saving the first volue,
This is because the function | =A%« automatically increments the data-file pointer by one.

Recalling Data From Files

Recalling All Registers (05 100 ), The function == 7 (get registers) copies the contents of all regis-
ters in a given data file into the corresponding registers in main memory. (This is the reverse of
SAVTR )

1. Put the name of the data file in the Alpha register

2. Execute [GFTA),
The datn from register 000 in the data file is copied into Ry, in main memory, and so0 on, If thers are

fewer registérs available in main memory than there are registers in the data file, as many registess s
pussible will be copied.

* Data filew, like text files, use two roguatens for @ hender, where file nasse, Lype, sine, and pointer infcrmation sre stored However,
the beader registers a2e not included in the e siaw.
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1. hnthedulnﬁlzmmm!lwﬁl]ﬂmw.
2, Put n in the X-register and execute 15074, This sata the data-file pointer to register n.

If you want to recall data from sequential registers, then you can skip step 2 after recalling the first
register. This is because the function [GE77) automatically increments the data-file pointer by one.

Storing Programs With Program Files

An exact copy of & program in main memory can be saved in a progeam file, frecing that space in main
memory for other programs yvou want to create or edit. When you want aceess to that saved program
mgnin, you copy it back into main memory. Described below is the simplest way to save o program; there
are other ways described in section 13,

You do not have to create & program file before saving o given program. A program 18 fdentified by a
global label. A program is defined as all program lines following one END (or the beginning of program
mermey ) through the next END,
Saving a Program in a File | 2o )

1. Put the global Inbel contained in that program inte the Alpha register.

2 Execute  “avi ¢ (sewe program), This creates a program file of the seme nome as the source pro-
sram, (If & progeam file of the same name already existed, that progrom file would be overnritfen)

4. Execute | CLF | giobal febel to chear the source program from main memory, (Optional.)
Recalling a Program From a File ([ G577 ). This procedure ks for recalling a program manually
ondv. If you want 1o de thiz in & ruanisg program, refer to section 13,

i, Press 070 [[][-] to save the last program in program memory. (If you don’t do this, the last pro-
gram in main memory will be overwritten.)

2, Put the nanme of the program file into the Alpha register,
3. Execute |Gt (et program). This program is now the current program in pEOgram memory,
4. You can press to execute this program. It will siart at the first line in that program.

Section § Slorg Tex, Dare, s Programs » Fas 128

Example: Move the program labebed AREA to a program file. AREA was created in section 7, on jrages
86-87.

Keystrokes Display

(ALFR] AREA (APHA] Puts the global Inbel in the Alpha register.
BRVTF | An exact copy of AREA is now stored in ex-
tended memory a8 a program file named AREA.

=53 CLP _
[ALAR) AREA [ALPHA] PACKING Clears AREA from main memory and packs
mitin memory. Now the only copy of AREA is
the program file.

Catalog 4: The Catalog of Files

Catalog 4 displays a list of all the files in extended memory. Along with each file name is an indication
of the file type (4 for ASCI/text, D for data, P for program) and the file size (in registers). The func-
tion can be executed as cithor ©07A000 4 or a8 [ 5001 | (extended memaory directory), with £u000 ) (but
BoL (CATa 00| 4) being programmable, |

Catalog 4 up-amlu :imihrlytomm:a: B tha pPrOgram dimﬂ-nrr

sllthaﬂ!u.mlhlypnmdsm.mﬂmdedmﬂwmnlh&mmallﬂiudf-ur:mur
information in the file,

« [AFE] will stop and restart this listing (if it hasn't already finished),

« When the catalog is stopped, [55T) will single-step forward through the listing and 557 will hack-
step one entry ot a time through the listing.

= While the catalog is stopped, pressing [=] aborts the catalog and returns the X-register to the

display. The file that was being displayed becomes the current file. (The only other key that is
sctive during the catalog is [ON].)

* When the catalog runs to completion, the number of registers availablo in extended memory far
another file is returned to the N-register and displayed. (This figure is two less than the totasl
number of registers still available in extended memory, because the two registers nweded for the
next file header are not counted.)

If you are using & printer, the catalog prints only in Trace mode,
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Keystrokes

4

Disgplay

CAT

SECRETS AO3D
AREA POOS
85,0000

Which catalng?

Text file SECRETS: 30 registers allocated.”
Frogram file AREA; 5 registers allocated.*

BS registers available for the information in a
new file,

How Catalog 4 Changes the File Pointer. Catalog 4 changes the file pointer’s address (and there-
fore the current file) as it lists each file name. You can use catalog 4 to change your current file by
stopping the catalog listing at the desired file name, then using [+] to exit the catalog. If the catalog
runs to completion, the cursent file will be the same one as before the catalog was rn.

DIR EMPTY. If the extended memory directory i empdy, executling catalog 4 results in the message DIR
EMPTY. When you clear the display (press [«]), the X-register will show 124 registers available for a

file.

Kevsirokes
[ALPHA] SECRETS [ALPHA]

[PURFL |

1 I:._J\." fb, Ay ;.ﬁ

=]

Display

DIR EMPTY
124.0009

Tyvpe in SECRETS {using the Alpha
keyboard).

Purges file SECRETS.

Use the Alpha keyboard.

Purges file AREA.

Bhows number of extended memory registers
now available for your next file.t

* File SECRETS with its header takes up 2 reguters total and the file AREA with its header takes ap 7 mgistere. Tha figare 55 i
o Pigislers bess than the 1olal ember remaining singe two regotens will b taken for a file beader for cthe nat file 1o come,

* This resmber & higher if you have ndded HI" 81181 Extended Memary Mlodoles,
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Possible Error Conditions

* BUF FL occurs if you try 1o create a new file using a file name that already exists (duplicare file),

» FL WOT FOUND oecurs if the file specified in the Alpha register does not exist. This error often
arises if you mean 10 access the curnent file, but forget 1o clear the Alpha register. The computer
will try to use whatever happens to be in the Alpha register,

* FL TYPE ERA if the current file is not the right type (text, data, or program) for the function
eEicuted.

* MAME ERR oocurs if no file name is given in the Alpha register, or the specified file does not exist.
(If a file name is too kong, it will simply be truncated to the maximum seven characters.)

* NO ROOM results, and a tone sounds, if you are working in the Text Editor and there is not enough
memory space in the text file 1o add more characters or more records, Refer to the discussion of
LIESLEL | on page 116 to “resize” the file. [FEEF1 ) will couse NO ROOM if there is not encugh room
in extended memory to enlarge 2 file,

# REC TOO LONG results if you try to type in o record that is longer than the limit of 254 characters,
This couses an automatic exit from the Text Editor.



List of Errors




List of Errors

Following is a simplified description of each HP-41CX error message. For complete descriptions of the Indexes
error conditions, refer to appendix A in volume 2,

To clear an error message, press [+] A function that causes an ervor does not get executed.

WALPHA DATA |

CHKSUM ERR | Part of file lost,
DATA ERACA | Mlegal operand.
DUP FL | A file of that name already exists.
END OF FL | Pointer at end of file.
END OF REC Pointer at end of record.
ERROA - D Mumber not in time format,
ERRORA - R Number greater than 99
FL NOT FOUND | Specified file does not exist.
FL SIZE ERR inwvalid file size.
FL TYPE ERR invadid file type.
KEYCODE ERA | Nonassignabie koycode.

| MEMORY LOST | Continuous Memory has been cleared and reset.
NAME ERR Invalid file name.
ND DRIVE | Tha necessary davice abaent.
NOMEXISTENT | The register, label, or function spacified does not exist.
NO ROCM ot enough room In mamory.
MO SUCH ALM | Alarm does not exist.
OUT OF RANGE | Number 100 targe.
PRIVATE Program on card or cassatte is private.
AAM The global label specified already exists in main memody.
REC TOO LONG | Record 100 long,
ROM | You cannot access @ program in ROM,
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Abscdute vaha, 188
Accuracy, clock, 238, 374, 378
Accugacy (actor 3T4-3T7
formala for, 377
reealling, 476
setting, 3T
Addution, i
Addressang, 37, 162
indirect, 162
Alares
activation, 253
catalog, See Catalog 5
Catalog kevboard, 2356-257
Catalog keyboard, T1-73
condition, 361
date, 68, 20640
display, 253
imample, &8
levels, 483
message, §8, 247, 251
s, pm-due. ez
mumbser, 288 955 954
reminder, 200
repeat interval, 65, 250
selting, program for, 261, 263
tizne, 85, 251
tones, 353
types, 247, 249
Alarms
acknowledging, 68, 247, 248, 253, 254
aatomates activatiog ul‘ past-due, 260
bvpassed, 260
clearieg, &8, Z68, 255, 261
halting. €9, 258
memnody reparements of, 198
messape, 247
past-due. Soe Past-due alarms
recalling, 252
setting, 250251
smultaneous, 265
unnctavated, 260

132

ALMRAEL program, 263
ALPHA, 15, 230
Alpha charscter set, I4, 24, 232
Alpha characters
clearing, 26
omtny, 38, 27
disgprlayatble, 300
nostandard, 208
in programs, 54
teamalating to pumber, 308, 311
Alpha digit string, dofined, 311
Alpha digits, 26, 200, 309
caloalating with, 200
searching for, 308, 311
Alpha daplag, 27, 161
acrolling, 27
of nidl characters, 386
Alpha entry, 158
Alpks execition, 44—45, 282
Alpha kevboard, 14, 15, 24, 155-156, 107, 158, 230
in Execution mods, 156
flag, 291
in Frogram mode, 158
Alpha Lsbels, 169
Alpha names, 44
when estesing programs, 282
Alpha parameter specification, 162
Alpha register. 27, 158, 206, 2022, 226, 312
and alarms, 350, 251
apperding date to, 243
nppending time 1o, 240-241
appending o, 206

anill characters i i, EGE

recalling, 86

rotating, 200, 313

searching for a string. 312-313

searching for digita, 308, 311

ghifting, 2040 .
Alpha strings. 26, 86, 117, 158160, 197, 213, T,

66

alarm, E&

comparing M5

of digits, 311

enlening, 27

finding bength of, 313

is peograms, §F, 262
searching fog, 226
Aheenate funclions, I4, 1§
Angpalar conversion, 53, 187
Anpalar ewodes, 83, 188, 201
Angular-mode flags, 291
Annuncintors, Id, 1560
Apgeend key, 27, 165
Apgumding charscters, 158, 367
Application module programs, 107-108, 25t
Applicatian pacs, 393
mnning, 83
Are cosine, H
Are sine, 54
Are tamgent. 54
AREA program, 88, 91, &, 06, &5
Arithmetic, [6, 2], S0-81, 188, See also Caleula:
tions, Moncomnmualative operations
in data storage regisfess, #0=42, 201
wilh vima, &5, 188
wilh veciom, 59
ASCN chamcters, 310 7
ASCII fibes, 115, Ser aler Text files
Assignang fupetions 1o ey, 46, 156, 198
Asdicenable flag, 290 .
Automatic memmary stack. See Stack
Astomatic-eieoution fisg. T8
Average, 58, 192

i
Base conversion, 187
BAT, 34, 1860, 2, 383
Batteries, 381, 353

Subyoct ndes =3

Branching. &%
arcund o liee, 398 304
bndes required fos, 3040
fusetions for doops, 306
to o label, 296, 301
in boogam, 306
Byte count, S8
Byies
as Alpha chamcters, 304
in Alpha regsters, 309
svalleble in & text file, 202
end-of-fike, 212
& flag ststas, 284
nuall, 306
& numbsers, 204, 308
im o peogram, 211
Bivles respaired
fer heanching, 3040
far labels, 299
for program lines, 197
fior submoutines, 303
‘. —
Calcalations. 16, 21, 1756, 176, S alss Constants,
caleulating with
with dwies, 88
with nested Lerms, 176 :
noncommutative, 22, 176, 183, 141
overflow of andeeflow. See Overflow; Underilow
i the stack. 180, 183
with time, 84
Cancelling fanctions, 168
Catalog 1, 88-28, 100, 171, 195, 254
searching, 299, 103
Catalog 2. 171, 248, 384, 359
and slares, 201
extended functions in, 401
searching, 299, 303
time fanctions in, 401
Catalog 3, 171, 533
searching, 303
Catalog 4, 125, 171, 206, 400
Catalog §, Ti-74, 171, 196, 285, 400
slepwine executon of, 71
Cagalog &, 48, 168, 106, 404
Catabags, 170
HPAICX apd HPAIC/CV compared, 400
operation of. 400
prwir mnﬂ:mp%mn 170, 400
Charnging sign, 18, 168, 185
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Charactes, See ales Alpha choracters; Text-file
characters
chearing, 20
codes, 310, 317
#zitry. See Alpha character entry
pointer. See Hecord/character pointer
lext, 212
CIRCLE program, 96-07, &8
Circuit example, 55
Clear flag, 288

Chearing
Alpha display, 28
Alpha register, 160
assignments to User keyboard, 47, 168
alarms, 268, 258, 161
data registers, 38, 202
the display, 19, 20, 83, 169, 160, 310
memaory, effects of, 382
programs, 102-103, 2861287
the stack, 153
the latistics regisiers, 56, 190
stogreateh times, 78, 267
Clack

 tienes, 6.7, 257
Comparing Alphs data, 304, 305
Cemparing X
with indirect Y, 30&
=ith ¥, 304
with mero, 304
Comparison fumctions, 308, 304
Compatatdlity, HP-41CX snd HP-41C/CY, 398
Cosputer operation, verifying, 385
Conditions] alarm, 251, 248, 260, 351
Conditiomal functicms, 303
extended, 402
for loops, 306
Conditional test, 14
Configurations for extended memory modules, 370
Copstant factoms, 180
Constants, ealculating with, 24, 177-178, 180
Contiruous Memory, 14, 28-29, 155
reselting, 29, 382
Coaptinuous-on feature, 155
Contiruous-on flag, 201
Control alarms, 248, 251, 253, 260, 261
during programs, 248

Comteal keys (Text Editor), 130
Conversion
anpular, 53, 187
base, 187
of coordinates, 54, 189
tirew, 65, 187
Coordimste conversson, 54, 188
Copying programs from application modules,
=108, 281
Correcting errors, 18
in ealealation, 17H
in display, 150
Cosine, 54
Countdown timer, 274
Cubsng =, 183
Cumulative growth, calealating, 177
Currend file, 115, 208, 208
chamging, 115, 126, 207
Current program, 85
clearing, 287
Current program line, 85, 7100, 282
executing, 91
viewing, 82, 284
Cursar, 118, 320 220, 232
Cuarsor control, 120, 333
Customized functions, 103
Cuastosized kevs, 156

D

Dais. S also Data fibes
exchanging between registers and a file, 218
entry, 82
file pointer, 220, Soc aley File pointer; Regster
poinLer
file registers, 213
knpeat, 55
inpat fags, 200
manipulstion, 402
output, 82, 55, 96
#lorage registers. See Hegisters
M nh-. "l‘-'”n ma 2'5.; 2'6
clearing. 213
oopying 1o &, 1233, 217, 218, 2120
creating, 211
mema, 211
recalling from a, [123-124, 218, 218, 220
Date fermst, 242
 formast flag. 291
rates
adding. &6, 244
difference between, 87, 244
recalling, 68, 242

seiting, 6F, 242
valid, 243, 243, 245
Day of week, 67, 244
[ead computer, 385
Detugging. 21
Decimal degrees, 53, &5, 187

Degrees
converting, 8§, 187
minustes-seconds, 53, 65, 187
made, 5.3, 186

Deleting. See alse Clearing
charactors afler appoending, 367

lines, 100= 101, 285
Delta days, 67, 244
Dela split, ;’iﬁ-ﬁ. 270

cxnmple,
meade, 270, 271, 272
“storing” and “recalling.” 272
Dagan. See also Alpha dipits
clearming, &7
entry keys, I8, 159
groupdng, 35, 161
separation, 35, 161
Directory
of alarme. See Catalog 5
of extended memory Ser Catalog 4
of external functions. See Catalog 2
of files. Sev Catalog 4
of programs. See Catalog 1
of standard functions. See Catalog 3
of User-kevboard assignments. See Catalog 6
Drisplay, Sev clio Clesring Mesage: Program;
Scrolling: Parameter-function display
characters, 310
clearing the, 18, 20
formal Maps, 201
formats, 31
of key's meaning. 169
missape, 161
of pull characters, 386
punctuation flags, 280
standard, 161
Drivigon, 51
Dirift, time, 3705
Dumsmy character, 229

i
A

E
Embedded nulls, 311, 368
Empty-record indicatos, 18, 127, 220
END instractson, 89, 55, 281

moving to, 284
Engineering-notatsan display, 33, 161
Estry tesmination, I7, 18
Ermmor

conditions, 171
displays, 34, 171
spaore (lags, 280, 306
messages, 171, 354
messages, ¢learing, 20

correcting in calculstions, 179
file, 127

with numeric functions. 185
enareding an, 250

program, #8
with Text Editor, 233
time, 245
Exchanging + and y, 18]
Execating functions, IV, 44-45
Execution, See Currest prograns Functions; Pro-
gram; Subroutine
Exscution mode, 5, 63, 165, 282
Exponentisl
common, 51
functions, 187
natural, 5/
Exponents, 1568, 161
in program lines and priner listings, [9, 32
using, [§
Extended functions, 390
catalog, 304, See alw Catalog 2
Extended Functiors/Memory Modube, 9%
Extended memory
directory, J25. See also Catalog 4
files in, 208, Sov el Filels)
functions, HP-41CX and HP41C/CV compared,
401402
map of, 373
registers avnilable in. 206-208. 211
Estended Memory Modules, 370-373
installing arsd removing, 371
Eaternal-devece-comtrol flags, 256
External functions
catalog, Sev Catalog 2
execution time of, 307
and program lines, 386
program memary for, F7
External ROMs (XROMs), 384
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F

Factorial, 51, 165
File. See ol Files
catalog. Ser Catalog 4
errors, I37
hender See Header
meenory, Siov Memory, Gles in
mame, [16, 200, 206
mkme, determining, 207
pointer, I15, 196, 206, 213, 214, 217
peanter, determining bocation of, 216
podnter, moviag, 15
poanker, seiting. 216
wapw, 2006
wize, changing, 213
e, delarimining, 208
type, determining, 207

Felis, 205-006, See also Corremt fibi: Data Gles; File:

Program files; Text files
allecating registers for, 212
changing allocation of registers, 213
clearing. 213
creating, 211, 211
msenory redquiremnents of, 06, 212
parging, 208
recalling from mass storage, 227
regiskers i, 208, B8
ruulu;. 215
sving in mass docage, 227
searching for an Alpha string, 226
epicifvimg. 108
types of, 113, 205

Fined decimal-place display, 31, 160
I-EII: mmndawn. ﬁ
Flags
controd, 255 268
for prognaen control, 3858
setting and cheaning, 458
wetling nedl cleanng, 35
sans st reset amd turn-om, 203
wvelem, 28]
testing, 284, 208 J04

recalling. See Flag status, saving
sepresontied as a bnde, 394
restoring, 202, $94

saving, 292, Hib. 296

specifying in & group, 205

trassforming into o mumshes, 203, 295
Flag tests, 303, 304
Formats

nngulor, 53, 188

clock, 61, 238

date, 62, 242, 291

display, 31, 180, 281
Formuls

fur mean, 192

for staedard devintion, 182
Fracticnal part of a number, 188
Puanction preview, 48, 188

L

Global Isbels, 56, 7, 88, 248, 262, 290
amd alasms, E51
automatically assignad to User keyboand, 211
branching to, 299
displaying all, 98, 284

Heades, text-file, 113, 205, 208, 312, 214
Horner's method, 177
HPP-IL {(Hewlett-Packard Interfnce Loop), 304

Indirect addressing. 162, 200
Indirect parasiers, funciions with, 164
Initzalizing programs, [08
Iopua eue, 18, 30, 5 158
lnsert mode (Text Editor), 127, 2306, 232
Inserting progras lines, 102, 286
Integer part of 0 number, 156
Interference, radio asd television, 391
Imtermediate resalts. 20
Intermedzate Matistscs, 191
leverse

cudirs, G4

fanctions, 179

sine, 54

tangent, &4

K
Eey rollover, 258
Kevhaard
convertions, 1§, 156
function, 44
mode, 362
Kevboards, HP-41CX, 158
Keyeodes, 46, 166
Eeysiroke
folation, 1§
precisbon, 3754
program respomiding to, 317

L

Labeds, 290-300, Sew afso Global label; Local
Alpha label; Local label, Numesic labsl
byt pespuired fog, 209
sonrching for, 267, 204, 300, 301, 303
LAST X register, 25, 175, 178, 180, 181, 185
Leading mulls, 166
Length of Alpha string. 313
Line sumstwrs, specifyang, 166
Leoading programs. See Programs, entering
Lecal Alpha labels, 85 168, 300
Leocal lnbel, 87, 58, 208, 300
sesrching for, 300, 301

m
commen, 51, 187
natural, 51, 187
loop control, 208, 308, 306
number, 206

Low-power condition, 383
Low-power fag, 2052

hi|

Main memory, 36, 1894
alarms in, 106, 198
allocation of, 184=1846, 156, 24|
mvailable for data registers, 194
default configuration of, 196
ke redefinitions in, 196 198
peogeams. im, 156, 167

Manual, erganizsion of. 8

Mass s1omage
copying Files from, 227
saviep files in, 227

Mun. S8 192

alhﬂtmn of, 38

awilable for fide, 125
available for programs, 88, 281
distrilugtion of, 199

Bidpec! Indes (e

extended, available, 123
fikes in. 113
HP-41CX snd HP-41C/CV compazed, 385
mEin, 35, 184
programs in, &4, 85, 09
stack, See Stack
cent fibes in. 04
Mezsage
alarms, 247, 251
iieplays, 30, 34, 161
Mg, 202
Messapes, 158
clearing, 04
mtlum 05
"' paogramd, 94, 252, 205, 314, 318, 310
missing, 305
Module, 180
Multiplication, 51

N

Negative nambers, /&, 150
Noncomesutative aperatioss, 22, 176, 180, 181
Nenkevboard fusictions, 44, 156
Nenprogeammable functions, 263
Normal keyboard, 74, 15, 155, 156
MULL, 48, 165
Mull bytes in o program, 187, 158
Mull characteors, 311

in Alpha register, 304, 366

and appended charascters. 367

deleting, 967

dizplay of, 368

in file names, 367

in & Ering, 385, 347
Null program, 281
Number, translating io Alpha chasactes, 308
Numbers, 158

entering. 17, 18, 188, 175, 176
Numene

displays, 31, 160

fancticas, errors with, 185

keyvpad (Texe Edisor), 118, 230, 232

MNamaric labls, 48, 299, 317

branching to, 3596

losg-forem, 299

moving to s, 2R

shert-Torm, 290
MNumaeric parameter specilication, 162

specaal keys for, BAG-166
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Oetal-decimal comerson, 187

Off mede, 362

Offfelock condition, 381
One-number fumctions, 17, S0, 184
Operating modes, 15

Crateof - ramge result, 24, 230
Overdflow, 24, 42, 56

!l

Packing memors, 85, &9, 106, 198, 281
Parameter fanctions, 20, 30, 58
display for, 51
Parameter specilicatzon, 30, 158, 163, 200
indirect. 162
special keys for, 166-158
Partial key sequence, 31
Pastdue alarms, 260-281
activation of conditional, 261
putomatic sceivation of, 260, 361-163
bypassed, 360
clearing, 281
computer modes asd, 362
execution of, 31
Percent change, 51, 52, 168
Percent of total, 158

Peripherals, description of, 392

Permapent END., 86, 83, 55 196, 231

Pi, 19, 158

Pointer, See Fibe pointer; Program pointer; Record/

in program memosy, changing, 283-285
of string in Alpha register, 312-313
of string in text fGle, 228
Power consampiion, 381
fiy periphersls, 383
Power function, 51, 52, 189
Power isterruption, effects of, 382
Power on and off, 14, 155
Profix key, 20, See also Paramster functions
PRGM, &3, 20, 155, 242, 318
Frograns mode, 155
Primary fusctions, 14, 15, 16
Printer ,
advancing paper. J68
enable flag, 180
existonce flag, 292
listing with time and date, 369
durieg programs, 368

Fw dl’lt enlry, a2
Product information, 381
Program. See oley Current program; Program
execution; Program fie; Program line Programs
automatic execation of a, T28
boundarses, 87
catalog. Catalog 1
clearing n, 102-103, 2R6-287
compatability with HP-41C/C\V, 388
copying from spplication modules, J67-108, 281
topying 1o a file, 124
correcting, 91, 88

entering, 49, 280

erpars, 85

capcuting &, 90, 252

exoouting & recalled, 208-210

imput, 85

interropting m, 92, 83, 319

massory. Sev Memary, programs in
. B, 282, 308 A14, 318, 319

maode, 15, 85, 87, 285

in & modale, 384

moving to a, 100, 283285

moving to beginaizg of a, 2856

name, &5

naese, missing 100, 284
cutpud, 82, &5, 8

pause, 97, 316, 319

pointer, 85

poimter, moving, 160, IR3-285
preview, 170

et file operatiens in &, 222
user internction with o, 317
ing the Text Editor in &, 233
viewing stepwise, 81, 100, 384
saen, ditermining. 211

Program executbon
miktnmatic, 262
halting, 568
indcator, 80, 161, 282
with primtes 368

repeating. S0
sotugning from a ssbroutine, 301
stepwise, 81, 282
with User keyboand, 282
Program file, 124125, 205, 208-211. See also File
creating a, 124, D08
“getting” a, 124, 209
name, 208
recalling &, 124, 209
“saving” &, J24, 204
Program line, 84, 85, 197, 282. Sec alwe Carrent
program Lire
deleting o, 100-101, 285
imserting o, 102, 284
memory reguirements for a, 197
maving 1o a 09, 283
mumber, E8E
skigming a, 76, 304

Programs
clearing, [02- 103, 286-287
displaying all, 95, 284
roanpts, 85, 314
Purging » filo, 208

G
QUAD progees, 165

pasdratic formuala | exnmple, 1OIfF
Craeations, m:hniui. a0

H
RAD. 53, 130, 186
Radiana, 53, 186
converting, 53, 187
meocle, 53, 188
Radix mark, 35, 160, 181, 200
Rainfall exa 57
Rased T. Ser
Recall mode, 272
Reealling
alarms, 2HE

Alpha characters, 200
numbsrs, 37, 123, 182, 200, 218, 219, TN
Reciprocal. 51, 185
Wecord, §13-104, 121, 212, 204, 232, 729
sppending, 222
debesing, 224
dedeting (Text Editor), [20, 233
inserting, 223
inserting (Text Editor), 121, 232, 121
length, maxisum, 230, 233
moving to & (Text Editor), 233
numnlser, 228
recalling a, 2268

Subjes? ndex

Recond/character pointer, 103-104, 115, ZU-216,
204, 228-230
Rectappalar coordinates, 54, 189
Redefining kiys, 46, 156, 168
limits on, 166
Regester
nddress, specifying, 200
srithmetic, 4042, 201
contents, displaying, 39, 319
eopaing to a file, 220
pointes, 213, 215, 216
recalling {mom a, 220
apecification, 164
Registers. See ol Stack eogisters; LAST X register;
Alphs register
above g, 199
acoessing blocks of. 218, 219
allocation of, 189, 2351
available for data, 198
available for files, 125, 206-208, 11
available for programs, 89, 281
nvailable for programs, increasang, 281
bdocks, copying contents of, 301
blocks, swapping contents of, 201
changing allocateon of, 160
checking allocation of, 199
copying to a file, 123, 217
data, clearing, 38. 202
data starape, 36, 194
exchanging contents of, 39-40, 201
excharping with data file, 218
file, 212, 214
im & file, 208, 208, 213
recalling from a fle, 123-12¢, 218, 219
stalistua, Sev Statistics negisiers
uncommitted, J46, 1894
uneommitted, remaining, 186
Regular Split mode, 270, 271
Remainder, 1940
Ftepair, shippisg for, 390
Flepaar service, 386, 388
Repeating slsres, 285, 258, 250
Repdace mode (Text Editor), 124, 30, 232
Reverse enary, IT
Rigil Certaurus example, 24
Roll down/up stack, 181
ROM (read-only memory), 281
ROM modules, 353, 307
Root, finding, 194
Rownding o pumbes, 188
RI'N (Reverse Polish Notation), 16, 174
Running mode, 362

138
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Saving data in a fike, 123 217, 218, 220
Scaentific-notation display, 32, 161
Scrolling 28, 162
SECRETS file, 114, 116, 121
Separatar mark, 35, 161, 200
Service centers, 388
Set Nag, 248
SETALM program, 261
SHIFT, I6, 1566, 230

cancelling, 16, 158
Shift key, 15, 156
Shifted functions, 15, 16, 156
2ign of & number. 188
Selas Farmer example, 47-42

Bodar eclipse example, 67
Split dilferemces, 270
vaewing, 272
Bplit Hecall mode, 77, 270
Split Storsge mwode, 77, 270
Splits, 76-77, 270
errors with, 273
negative delta, 373
printing, 2756
recalling, 270, 272
staring, 270
1aking, 271
SPLITS program, 278
Square, 51, 185

Square ook, §1, 185
Stack, 20, 21, 174-175, 185 Ser ades Subroutine
refuErm stack
caleulating in the, 180
clearing the, 183
175

drog,

filling the, 177

lift, 175

lift, disabling, 176

lift, enabiling. 176

kift, neutral, 178

operation, with numeric functioss, 184

registers, 20, 20, 175, 180

registers, addressing, 168

register azithnwtic in the, 1532

registers, exchanging, 181, 182

rolling the, 181
ftandard deviation, 58, 192
Standard-functions catalog. See Catalog 3
Starburst display, 309

Statistical data
correcling, 87, 191
summing, 55=-56, 191
Stalistios registers, 55, 1940
ansigning, 56, 190
clearing, 56, 190
location of. 56, 180
overllow of, S6-87, 192
Status messages, 354
Stepwise progeam
execution, #1, 288
vigwang, 81, 100, 284
Stopwaich
display, 267, 270, 271
erroes, 80
examples, 77-78
fimding time differences, 78-789
keyboand, 75, 266, 268, 269
keybeard, sctivating, 268
requirements of, T8
mor,r" :
pointers, 270, 272
painters, changing the, 270
pointers, displaying, 230
puirtens, lkmit of, 271
pointers, setting, 274
precizion, 378
program, 290
programming the, 273
m‘m‘mmﬂ n- ﬂ. m
registers, 270, 272
resetling the, 75, 267
starting nn<d stopping the, TS5, 288, 273
tiene, pecalling, 273
time, seiting, 273
& timer, 274
timnes, chearing, 75, 207
timings, 78-77, 271
Storing
Alpha charactors, 200
numbers, 37, 123, 182, 200, 217, 218, 220
Strings. See Alpha strings
Subroutines, 301-362
bytes required for, 303
calling. 301, 317
ending, 301
and kiveodes, 317
recalling programs as, 2089-210
relurning from, 301-302
return stack, J0E
Subtraction, 51
Sumematlon of dsts, $5-56, 181
correcting, 57, 191

T

T, 83, 118, 121, 158, 171, 228, 282, 204

T-register, 20, 175, 170, 180

Tomgent, 54

Technical sappori, 300

Temparatuge specifications, 391

mugdm HP4ICX and HP41C/CV compared,
4

Teexz
doloving, 226
editing, 11371
recalling, 226
storing, 224
Tixt BEdutor, FIT/L.
setivating, 117, 230
annunciators, 17T, 350
sutomsatic deactivation, 220
deactivating, 117, 230
display, TIR, 229, 230
keyhoard, 4 18- 120 23]
timing out, 330
Text fde, JI3fF., 205, 215, 216, 222, 228
clearing a, HIT, 213
creating a, 116, 212
name, 212
paargang a, 1IT
recalling from n, 228
recalling From mass slorage, 227
resizing o, 116
saving in mass storage, 227
Text-file charactess, 112, [14, 120, 212, 220
adding (Tt Editar), 120, 232
appeeding, 224
deleting, 225
doletisg (Text Editor), 120, 232
inserting, 224
monstandard, $20
searching for, 226
Tixt-fide peinter. Sev File poister; Recond/charactor
pointer
Text-file records. See Records
Text pusetuation, 229
Tims
accuracy, 238, 474
adding and subtracting. 65, 188
adpasting, 64, 298
conventions, 81, 239
canverting, 187
correcting, 238
displaying. 238
drift, 375
erroes, 246
functiona, 239

Subyech Inces

fanctions, HP-41CX and HP-410/CV compared,

A00-401

Module, 399

peecming, 377

recalling, 64, 240

solting, 63, 237

values, 237
Tire-functions catalog, 394
Tieses, valid, 245
Togghe ey, 11, 158
Topes, 84, 260, 318
Trailing nulls, 366
Trigonomatry;, 53-54
Two-nambser functions, 51, 187

i

Urcommitted registers. See Registers
Underflow, 24, Jim
USER, 47, 155
User fonctlons, 4647
assigning. 48, 156
cancelling, 47
catalog. Sec Catalog 6
executing, 47
viewing, 48

User keyboand, 14, 15, 46-47, 88, 155 156, 166, 198

cancelling assignesents on, 168, 17]
caladop. See Catalog 6

flag, 20:0

global labels automatically assigned to, 211
esking assignments 1o, 166, 164
priorities. 159

v

Vector arithmetic, 59
exaenple, 105

VECTOR program, [O8Jf

Viewing
the Alphs register, 318
Piogram resulis, 93
register condends, 39, 218

w

ﬁmty. asg
service, 1855
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nﬁmrmﬂiﬁ.lﬂ-lﬁtl“ 179, 180
exchanging conlents of, 201
muuum_m.'m

¥

¥-rogister, 20, 175, 175, 180
exchanging with X, 88

£

Z-megister, 20, 175, 179, 1580
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Function Index
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are explained on the inssde of the fromt cover)
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How to Use This Manual (page 9)

1: Using the Keyboard (page 12)
2: The Display (page 30)
3: Storing and Recalling Numbers (page 36)
4: How to Execute HP-41 Functions (page 44)
5: The Standard HP-41 Functions (page 50)
6: The Time Functions (page 60)
7: Elementary Programming (page 82)
8: Storing Text, Data, and Programs in Files (page 112)
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