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1. Converts to/from complex 
numbers. 

2. Menu for typing characters. 

3. Enlers a number. 

4. Moves up/down through a menu 
or program. 

5. Shift key. 

6. Calculator OFF. 

7. Exi ts current menu or mode. 

8. Top-row lunctions. 

9 

9. Shows lull precision 01 number. 

10. Run/SlOp program. 

11 . Catalogs 01 lunctions. pro­
grams. and variables. 

12. Menu-selection keys. 

13. Backspace. 

14. Functions lor clearing. 

15. Menu keys (top row). 
16. Two-line display. 

17. Display annunciators. 
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Notice 
For warranty and regulatory informat.ion for this calculator, see pages 
262 and 265. 

This manu al and any keyst roke programs contained herein 
are provided "as is" and arc subject. to change without. not ice. 
HewleU-Packard Company makes 110 WlU'rallty of auylcind with 
regard to this material or the keystroke programs contained 
berem, including, but. llO t. limited to, the implied warranties of 
merchantability and fitn CSl for a particular purpose. Ilewlett.- Packard 
Co. shall not be li able for errors or for incidental or consequential 
damages in connection with the furnishing, performance, or use of this 
manu al or the keystroke programs contained herein . 

@ Hewlett-Packard Co. 1988. All righLs reserved . Reproduction, 
adaptation, or translation of this manu al, in cl uding any 
programs, is prohibited without prior written permission of 
Hewlett-Packard Company, except as allowed under the copyright 
laws. Hewlett-Packard Company grants you the right to use any 
program contained in this manual ill this Hewlett-Packard calculator. 

The programs that control your calculator are copyrighted and all 
righL8 are reserved. lteprod ud ion, adaptation, or translation of those 
programfl without. prior wri tten permission of Hewleu,-Packard Co. is 
also prohi bited . 
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Welcome to the HP-42S 

Your HP-42S reflects the superior quality and attention to detail in 
engineering and manufacturing that have dis tinguished Hewlett­
Packard products for nearly 50 years. Hewlett-Packard s tands behind 
this calculator: we offer accessories, worldwide service, and expertise 
to support its use (see inside the back cover). 

Hewlett-Packard Quality 

Our calculators are made to excel, to last, and to be easy to use. 

• This calculator is designed to withstand the usual drops, vibrations, 
pollutants (smog, ozone), temperature extremes, and humidity vari­
ations that it may encounter in normal, everyday work!ife. 

• The calculator and iL8 manu al have been deeisned and tested for 
ease of U&e. We added many examples to highlit;hi the varied uses of 
this calculator. 

• Advanced materials and permanent, molded key lettering provide a 
long keyboard life and a positive feel to the keyboard. 

• CMOS (low-power) electronics and the liqUid-crystal display allow 
the HP-42S to retain data while it is off and let the batteries last a 
long time. 

• The microprocessor has been optimized for fast and reliable com~ 
putations. The calculator uses 15 d igits internally, then rounds to 
12 digits for precise results. 

• Extensive research has created a design that has minimized the ad ­
verse e((ects of static electricity, a potential cause of malfunctions 
and data loss in calculators. 

• .. c o .... to the HP .... 2 . • 



Features 

The feature set of this calculator reflects needs and wishes we solic­
ited from customers. The Hp·42S features: 

• Built-in applications: 

• A solver (root finder) thai can solve (or any variable in an 
equation. 

• Numeric integration (or calculating defmite integrals. 

• Matrix operations, including a Matrix EditOT, a solver for simulta ­
neous linear equations, and many other useful matrix functions. 

• Statistical operations, including curve fitting and forecast ing. 

• Base conversions, integer arithmetic. and binary manipulation of 
hexadecimal. decimal, octal, and binary numbers. 

• Complex numbers and vector functions. 

• Graphic display control functions. 

• Menus that can be customized. 

• The ability to run programs written for the HP-41C and HP-41CV 
calculators. 

• Over 7,200 bytes of memory for storing programs and data . 

• An infrared printer port for printing calculations, programs, data, 
and graphics using the HP 82240A Infrared Printer. 

• Ca talogs for reviewing and using items stored in memory. 

• An easy-to-use menu system that uses the bottom line of the dis­
play to label the top row of keys. 

• Reverse Polish Notation (RPN) operating logic for the most efficient 
solutions to complicated problems. 

• Keystroke programming with branching. looping. tests, and flags. 

• A two-line, 22-character. alpha numeric display with adjustable 
contrast. 

4 W.lcome to the HP-42S 
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1 
GeHing Started 

This chapter provides you with a detailed orientation to the HP-42S. 
You'll Jearn how to: 

• Use menus to access calculator functions. 

• Clear information (rom calculator memory. 

• Key in numbers and do arithmetic. 

• Change the way numbers are displayed . 

• Key in alphanumeric data with the ALPHA menu. 

• Use catalogs to review the contents of calculator memory. 

Important Preliminaries 

Power On and Off; Continuous Memory 

To turn on the HP-42S, press [EX1T]. Notice that ON is printed below 
the key. 

To turn the calculator off, press .[~ . That is, press and release the 
shift key, . , then press' EXIT I (which has OFF printed above it). Since 
the calculator has Con tinuous Memory. turning iI off does nol affect 
any information you've stored. 

After about 10 minutes of inactivity. the calculator turns itself off to 
conserve battery power. When you turn the calculator on again, you 
can resume working right where you left off. 

18 1, Oetting S tarted 

Under most conditions, calculator batteries last well over a year. If 
you see the low-battery symbol (c:::J) in the display, replace the bat­
teries as soon as possible. Refer to append ix A for details and 
instructions. 

Regular and Shifted Keystroke. 

Each key has two funct ions: one printed on its face, and a shifted 
function printed in color above the key. For example. OFF is the 
shifted {unction of the I EXIT I key (written as .! OFF I). To execute a 
shifted (unction, press • • then press the key. 

Pressing . turns on the shift annunciator (J ), which remains on 
until you press the next key. To cancel J , just press • again. 

The J remains active for as long as you hold down the . key. To 
execu te several consecutive shifted functions, hold . down and press 
the appropriate keys. 

Annunciators 

The calculator uses seven annunciators at the top of the display to 
indicate various conditions. 

AnnunclatOfs 
, • 'I ~cursor 
~ .. -J __ ~ •• fCJ GRAD 

Ix' 5 ~---"] 
!immm"I!I:IDIiI:CIIBmI!I 

Menu Labels 



Annuncl.tor ••• nl .. 

.... The [!] and m keys are active lor moving through a 
multlrow menu (page 23). 

-.J Shift ( . ) Is active. - The calculator is sendIng Information to the printer (page 
100). 

('Ol) The calCUlator Is busy executing a function or a program. 

c:::J Battery power Is low. 

RAD Radians angular mode is set (page 80). 

ORAD Grads angular mode is set (page 80). 

Adjusting the Display Contrast 

To adjust the contrast of the display for various viewing angles and 
lighting conditions: 

1. Press and hold 1 EXIT I. 

2. Press 0 to darken the display, B to lighten the display. 

3. Release 1 EXIT I. 

You can use this sequence at any time without disrupting any other 
calculator operation. 

Using Menus 

The top row of keys is very special. In addition to the standard func~ 
tions printed on the keyboard, these six keys can be redefined by 
menu labels in the display. To execute a function in a menu, press the 
key directly below the corresponding menu label . 

2. 1 : a.ttI .. Started 

42. ,,~ SOENTlFtC 

~x, 5 I IEllIiImll':'BlllIiCl3I1ID III 

l-l- t- l-t-\:J I 
~ ~ B ,,"I @) ,,,,1 1"1 

Menu labels 

Menu keys 

Ihample: Using a lIenu. Use the N! (factorial) function in the menu 
shown above to calcu late the factorial of 5 (that is,S!). Key in 5 and 
display the PROB (probability) menu. 

5 . [FROB 1 

To execu te the N! function, press the key directly below the menu 
label ((El). This is written as: 

• 
Thus,S! - 120. 

Displaying a Menu 

Iy' e.eeee x: 120.0000 

Notice that some of the shifted functions are printed on the keyboard 
in shaded boxes. These are keys that select menus. When you select a 
menu with one of these keys, the first row of the menu is immedi~ 

ately displayed . 

AppUc.tlon lIenus. There are five menu-driven applications in the 
HP-42S. (See the illustration below.) Application menus have top pri­
ority among all of the menus. To exit from an application, press I EXIT 1 
or select another applica tion. 

Function lIenus. The HP-42S has over 350 built-in functions. The 
most frequently used functions are grouped into function menus. In 
the example above, you used a function menu (. ' ~ -1.J> to execute 
the N! function . 

11 a.ttl .. It.,ted 2. 



If you select a function menu while in an application, the calculator 
remembers the application menu and displays it again when you exit 
the function menu. 

No Menu 

Application 
Menus: 

Select Menu BASE 

~=::;;~.~ MATRIX 
II I EXIT I SOLVER 

STAT 
ff(x) 

• • 
Select Metlu • 

Function 
Menus: 

CATLOG 
CLEAR 
CONVERT 
CUSTOM 
DlSP 
FLAGS 
MODES 
PGM.FOII 
PRINT 

~~S~'~/~~'Mo~'~"==================70~~ M 
II PROe 

No enu II lE!!!J TOP.FCN 

DI •• bUng Automatic Exit. Function menus au tomatically exit as 
soon as you execute one of the functions in the menu. If you want to 
use a function menu repeated ly, you can disable automatic exiting by 
select ing the menu twice. For example, if you press .t PROS 1. 1 PROO !, 
the PROS menu stays in the display until you press' EXIT] or select 
another menu. 

Menu Label. Marked With "I". There are a variety of modes and 
sett ings in the HP-42S. If a menu label contains the . character, then 
that mode or setting is currently selected. For exa mple, display the 
MODES menu: 
. [MODES] 

The menu in this display shows that Degrees ( ) and Rectangu-
lar ( ) modes are selected. (These modes are explained in 
chapter 5.) 

The ALPHA Menu. The ALPHA menu <. l .... LPHA ]) is neither an 
application nor a function menu. 11 is an extension of the keyboard 
that allows you to type characters (alphabetic and others) that don' t 
appear on the keyboard. Instruct ions for using the ALPHA menu are 
on page 37. 

•• 1: Oetting I,.rtad 

The TOP.FeN Menu. Pressing . lOP F(;~ l (top-row functions) dis­
plays a menu containing the functions (shifted and unshilted) on the 
six top-row keys: 

I- l' x2 1~ r GTO 
1!+I02!J[E]ILOGIILNltxEol 

Use the TOP.FeN menu when you want to use one of these functions 
without exiting from the current applicat ion menu. 

Multi.ow Menus I ... ' 

Menus with more than six labels are divided into rows. If a menu has 
more than one row, the .... annunciator appears, indicating that the 
C!J and [!J keys can be used to display the other rows. 

For example, the CLEAR menu has two rows. Press . CLE .... R to see 
the first row: 

G!;!' ::! CLV 

Press C!J to display the second row: 

Because menus are circular, pressing C!J again returns to the first row. 

Submenus and I EXIT I 

Some menu keys lead to other menus, called nested menus or 
submenus. The me"u map below shows: 

• Pressing • "P ,MF' ,N displays the first of four rows in the 
PGM.FCN menu. 

• Pressing C!J or [!J displays the next or previous row ( .... is 
displayed). 

• Pressing D l'/II] or displays a corresponding submenu. 

• Pressing t EXI T I exits the current menu. If it is a submenu, then the 
previous menu is displayed . 

1: OeHlng I'a,'ad Z3 



• PGMFCN 

... 

... 

... 

•• 0------[ EXIT I •• 0-----------1 EXIT I 

24 11 Oettl"" Started 

Ex.mp": Displ.,ing the X?O Submenu. Display the second row 
of the PGM.FeN menu . 

• !PG"..f CNI 

Now display the X?O submenu, 

When you exit the submenu, the calculator displays the second row of 
PGM.FeN again . 

lx' 129. BOOB I11III 
--~ ... 

Press [EXIT I again and the PGM.FeN menu disappears. 

I EXIT I IY' 0.0000 
~x~' ~12~B~.£0B~B~B~ ______ ~ 

Clearing the Calculator 

There are several ways to clear information from the calculator. You 
can clear characters, numbers, variables, programs, or even all of caJ ­
cu lator memory with a single operat ion . 

Using the [!) Key 

The [!] key is a backspace and delete key. The calculator's response 
when you press ~ depends on what is in the display. 

• If a cursor is present (_). ~ backspaces and deletes the preceding 
digit or character. 

• If a message is displayed, [!] clears the message. 

• If a number (or other data) is displayed without Q cursor, ~ clears 
the entire number to zero. 

• If program lines are displayed. [!] deletes the current program line. 
(Program-entry mode is explained in cha pter 8.) 

11 Oetting Started .5 



The CLEAR Menu 

The CLEAR menu contains 12 (unctions for clearing information from 
the calculator. 

.... 

Clear statistics . 

Clesr program. 

C/S8( variable. 

C/ea( stack. 

C/eal Alpha (eglst8r , 

Cisar X-reglstsr to zero. 

Clsa( storage reglstBrs . 

Delete program lines. 

C/SSI keys . 

Clear liquid crystal display. 

Clear MENU. 

CIsar a/l programs and 
data. 

Cle.ring All Progr.ms and Data 

The CLALL (cleaf all) {unct ion clears all programs and dal? fro~ cal· 
culator memory but leaves display formats and other settings mtact. 

t. Press . CLEAR [!].1Il 
2. Press to confirm; or any other key to cancel. 

A sJX'Cia l key sequence can be used to clear all of ?,~mory (inc,luding 
modes and nags). Refer to 'Clearing All Memory In appendIX B. 

Errors and Messages 

Whenever you atlempt an operation that the calculator cannot com­
plete, it d isplays a message that specifies the problem. If you're not 
sure what you've done wrong, refer to appendix 0 , 'Messages: 

You do not have to clear the message to continue working- the mes­
sage disappears as soon as you press a key. If you want to clear the 
message without altering anything else, press [!] . 

Keying In Numbers 

If you make a mistake while keying in a number, press [!] to back-
space and delete the last digit, or press .! ClEAR I (clear X-
register) to clea r the entire number. 

The ~ (change sign) key changes the sign of a number. 

• To key in a negative number, type the number, then press ~ . 

• To change the sign of a number already displayed, just press ~. 

Exponents of Ten 

Numbers with exponents of ten are shown in the display with an IE to 
sepa rate the nonexponent part of the number from the exponent. A 
number too large or too small for the current display format is auto­
matically displayed in exponential form. For example, the number 
123,000,000,000,000 (1.23 x 1014) is displayed as 1 . 2J001E 14. 

To ke, In 8 numHr with 8n exponent: 

1. Key in the nonexponent part of the number. If this part is nega­
tive, press~ . 

2. Press 00. Notice that the cursor follows the IE . 

1: Getting Started 27 



3. Key in the exponent . If it is negative, press ElJ· The largest pos­
sible exponent you can key in is ± 499 (with one digit to the left 
of the decimal point). 

For example, to key in Planck's constant, 6.6262 X 10- 34, you would 
press: 6.6262 []J 34 ElJ· 

For a power of ten without a multiplier, such as 1034, just press []J 34. 
The calculator automatically inserts a · 1· before the exponent : 1£34_ . 

Other Exponent Function8. To specify an exponent of ten while en­
tering G number, use []J. To cGtculG te an exponent of ten (the base 10 
antilogarithm), use . ~. To cGlcuiGte the result of Gny number 
raised to a power, use . [t . Numeric functions (including .~ and 
• ...2- ) are covered in chapter 5. 

Understanding Digit Entry 

As you key in a number, the cursor (_) appears in the display. The 
cursor shows you where the next digit will go and indicates tha t the 
number is not completed yet. That is, when a cursor is present, digit 
entry is not terminGted. 

• If digit entry is II0 t terminated, then (!) backspaces to erase the last 
digit. 

• If digit entry is terminated (no cursor), then (!) clears the entire 
number (which is equivalent to . 1 CLEAA ). 

Simple Arithmetic 

All numeric functions follow one simple rule: whell you press a func­
tioll key. the cGicu /Gtor immediGtely t.rtcules the fUllction . Therefore, all 
operands must be present before you execute a (unction. 

Arithmetic can be broken down into two types of functions: one­
number functions (such as squa re root) and two-number functions 
(such as addition). 
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Not. 

Many of the displays shown in this manual assume that 
you've worked the preceding example. Unless indicated 
otherwise, previous results and the contents of your cal­
culator are irrelevant to the current example. 

One-Number Functions 

One-number funct ions operate on the the value in the display 
(X I value) . To use a one-number funct ion: 

1. K~y in . the number. (If ti,e /lumber is alreGdy displayed, you CGn 
skip tillS step.) 

2. Press the function key. (The function may be on a norma l or 
shifted key or in a menu.) 

For example, 

32 

to calculate 1j)2 , key in 32 ... 

r.ly~, TI2"0'.00~0~00'---------' 
.x : 32_ 

... then press the function key: 

C!Z!J 

The result (to (our decima l 

Now calcu late '11.5129 . 

1.5129 (E) 

Iv: 120. 0000 
)(: 0 . 03 13 

places) is 0.03 13. 

Iv: 0.0313 
x: 1. 2300 

If a number is already in the display, you don' t have to key it in 
again. Calculate the squa re of 1.23. 

• J Iy' 0. 0313 
x' 1. 5 129 

Remem~r, you ca n make a number negative at any time with the ElJ 
key. Nohce that only the number in the bottom line changes. 

.. 



Iv: 0 . 03 13 
x: -1. 5129 

One-number functions also include the logarithmic functions, the 
trigonometric functions, the parts-of-numbers functions, and the hy­
perbolic funct ions; they are covered in chapter 5. 

Two-Number Functions 

To use a two-number function (such as 0 , E1, 0 , or 0 ): 

1. Key in the fIrst number. 

2. Press I ENTER I to separate the fIrst number from the second. 

3 . Key in the second number. (Do not press [ ENTER I again.) 

4. Press the funct ion key. 

Remember, both "umbers must be prese"t before executing the furletion. 

For example: 

To Celculete: ~ .. : " • • ultl 

12 + 3 12 1ENTER I 3 0 1:5. 9999 

12 3 12 I ENTER I 3 G 9 . 9999 

12 x 3 121ENTER 13 0 36 . 0999 

12 + 3 12 I ENTER I 3 0 4 . 9099 

The order of entry is essential for noncommutative functions (such as 
EI and 0). If the numbers have been entered in the wrong order, 
you can stil l get the correct answer without reentering the numbers. 
Swap the order of the numbers by pressing [!il] (x exchange y), then 
perform the intended function. (Refer also to 'Exchanging l' and y' in 
chapler 2.) 
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The speed and simplicity of calcu lating with the HP-42S is apparent 
during chain calculations (calculations with more than one operation). 
Even during the longest of calcu lations, you still work with o"'y one or 
two 'lumbers at a time-the automatic memory stack stores intermedi­
ate results until you need them. (The stack is explained in chapter 2.) 
The process of working through a problem is the same as working it 
out on paper, but the calculator does the hard part. 

Ex.mple: A Chilin C.lcul.tlon. Solve (12 + 3) x 7. To work this 
problem on paper, you would first calculate the intermed iate result of 
(1 2 + 3). That is, you would start inside the parentheses and work 
outward. 

15 
(~) x 7 

Then you would multiply the intermedia te result by 7 to get the fina l 
answer. 

15 x 7 - 105 

Solving the problem on the HP-425 uses the same logic. Start inside 
the parentheses: 

12 I ENTER I 3 0 

This intermediate result is saved automatically-you don't need to 
press I ENTER I. Simply multiply it by seven. 

7 0 "'Iv-', 4'_"'ee;;;e"'"0- ------, 
x: l B5. BBBB 

Eumple: Another Ch.ln C.lcul.tion. Problems that have multiple 
parentheses can be solved in the same simple manner because inter­
mediate results are automatica lly remembered. For example, to solve 
(2 + 3) x (4 + 5) on paper, you would fi rst calculate the values 
inside parentheses. and then you would multiply them together. 

5 x 9 
~)x ~) 
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Again, working the problem on the Hp·425 involves the same logical 
steps: 
21 ENTER I 3 [!] 

4 [ ENTER I 5 [!] 

IY: leS.OOee x: s.eeee 

IY: S. eeee x: 9.eeee 

Notice that the two intermediate results in the display are the same 
ones you calculated on paper. Press 0 to multiply them. 

~ : , 105.0000 
~~~, ~4~5~.0~00~0 ________ ~ 

Re",emlMr: This method of entering numbers, called Reverse Polish 
Notation (RPN), is unambiguous and therefore does not need paren· 
theses. It has the following advantages: 

• You never work with more than two numbers at a time. 

• Pressing a function key immediately executes that function so there 
is no need for an B key. 

• Intermediate results appear as they are calculated, so you can check 
each step as you go. 

• Intermediate results are automatically stored. They reappear as 
they are needed for the calculation- the last result stored is the 
first to come back out . 

• You can calculate in the same order as you would with pencil and 
paper. 

• If you make a mistake during a complicated calculation, you don' t 
have to start over. (Correcting mistakes is covered in chapter 2.) 

• Calculations with other types of data (such as complex numbers 
and matrices) follow the same rules. 

• Calculations in programs follow the same steps as when you exe· 
cute them manually. 

32 1 1 Oettl", St.rted 

Exercises: Calculations for Practice 

The following calculations exercise the methods you've lea rned for 
simple arithmetic. Work each problem in the same order as you would 
work it on paper. (There may be more than one way to work each 
problem.) Remember, use [ ENTER I only for separating two numbers 
entered sequentially. 

Calculate: (2 + 3) -:-- 10 
Ana.er: 0.5000 

A Solution: 2 [ ENTER I 3 [!] 10 IT) 

Calculete: 2 -:-- (3 + 10) 
Ans.er: 0.1538 

A Solution: 3 [ ENTER 1 10 G 2 [!ilJ [!] 

Another Solution: 2 [ ENTER 1 3 [ ENTER I 10 [!] m 
Calculete: (14 + 7 + 3 - 2) -:-- 4 
Ans.er: 5.5000 

A Solution: 14 [ ENTER I7 G]3[!]2G 4 G] 

C.lcul.t.: 4 + (14 + (7 x 3) - 2) 
Ans.er: 0.1212 

A Solution: 7 [ ENTER 13 0 14 G 2 G 4 [!ilJ G 
Another Solution: 4 [ ENTER 1 14 [ ENTER ) 7 [ ENTER I 3 0 G] 2 B G 

Range of Numbers 

The HP· 42S is capable of representing numbers as large as 
9.99999999999 x 10499 and as small as 1 x 10- 499. If you attempt 
to execu te a (unct ion that returns a result larger than 9.99999999999 
x 10499, th~ calculator displays the Ou t of R .. n • .,. error message. 
The operat ion you attempted is ignored, and the message disappears 
when you press the next key. 

If you attempt an arithmetic function that returns a num ber whose 
magnitude is smaller tha n I x 10- 499, the calculator automat ica lly 
substitutes the number zero. 
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Changing the Display Format 

Internally, the HP-42S always saves numbers with full 12-digit accu­
racy plus a three-digit exponent of ten. 

Even though numbers are stored with full precision, the way they' re 
displayed depends on the current display format. There are two gen­
eral ways to display numbers: 

• Round the number to a specified number of digits. There are three 
fo rmats that do this: FIX (fixed.decimal nota tion), SCI (scientific nota­
tion), and ENG (engineering notation). 

• Show all of the digits in a number (except trailing zeros). This is the 
ALL fo rmat. 

In addit ion to controlling how digits are displayed, rou can se l~t the 
character used as the decimal point-called the radIx. The rad Ix may 
be a period (default) or a comma. 

Functions (or changing the display format are in the DlSP (display) 

menu: 

• oiSr 

Number of Decimal Place. 

F/xed·decimal notation . 

Scientific notation. 

Engineering notation. 

AI/ notation. 

Radix period. 

Radix comma. 

The default d isplay format is FIX 4. (The calculator displays numbers 
rounded to four places to the right of the decimal .) 
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To eM",. the number of declm.1 pIK •• : 

1. Press . !OISPt. 

2. Press: .Il0l , or . 11!3 
3. For FIX, SCI, and ENG, specify the number of d igits (0 through 

11 ), 

• Key in two d igits (such as 02). 

• Or, key in a single d igit followed by I ENTER I (such as 2 
[ ENTER I) . 

Ex.mp'.: CM",i", the Di., •• y Form.t. Key in the numbers 
2.46 x 107 and 1234567.89, and then change the d isplay format to 
ENG 2 . 

2.46 II] 7 I ENTER 11234567.89 

. rofSP] CII!III:I 2 1 ENTER I 
I
y ' 24.600. 000. 0000 
.x: 1, ~34, :'67 . 89_ 

I
y ' 24. 6<6 
.x: 1. 23E6 

Now change to the ALL display formal. 

.IDO~I rvIY~' 2~4~.6u9~0.~0~0.0------' 
.x: 1, ~34, :,67 . 89 

Now return to the default setting (FIX 4). 

. 1 DOSP 1 4 1 ENTER 1 rvIY-:-.l><!4r:."60iiiie>:.oeA;0i!l>:.-,ooiliOO=---' 
.x : 1, ~34, :'67 . 8900 

Flx.d·D.elm.1 Mot.tlon IFIX). In FIX notation, the calculator d is­
plays numbers rounded to the specified number of decimal places. 
Exponents of 10 are used only if the number is too large or too sma ll 
to d isplay using the current display formal. (Example: 3 . 14 16.) 

Ic~ntlfle Mohltlon ISCI). In SCI notation, the calculator d isplays 
numbers with one digit to the left of the decimal point and the speci­
fied number of digits to the right. An exponent of 10 is always 
shown; even if it is zero. (Example: 6 . 92291£ 2 6.) 
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Engln .. ri.,. Notation IENO,. In ENG notation, the calculator d~­
plays numbers in a format similar to SCI except the exponent.o.f 10 IS 

always a multiple of three. This means that more than one .d~S1t may 
appear to the left of the decimal point. The number of dl~~ you 
specify indicates how many digits to display after the first dlgtt . (Ex­
ample: 10 . 4231:-3 .) 

All Notation (ALL,. In ALL notation, the calculator displays numbers 
using full precision. That is, all significant digits to the right of the 
decimal point are shown. (Example: 4 ,17 359249.) 

Selecting the Redi" Mark IComma va. Period) 

To change the radix mark to a comma, press .1 DISP I . . . When 
the radix is a comma, periods are used to separate dlgtts. 

1 .234 .567.8900 

To change the decimal point back to a period, press .1 DISP I II!!. 

1 , 234 , 567.8909 

You can remove the digit separators by clearing flag 29 (page 276). 

Showing All 12 Digits 

When you press and hold the . ' SHOW I key, the calculator. displays 
the contents of the X-register using the ALL format- that IS, all sig­
nificant digits are shown. When you release the key, the display 
returns to the current display format. 

1.23456789012 I ENTER I I"'Y"-' 1·."'2"34"'6;-------'1 
.x: 1.2346 . 

• r ,,<w (hold down) 

(re lease) 

The . . tQ,,?! key can also be used to show the entire contents of ~he 
Alpha register (page 40). a long program line (page 111), or the fi rst 
element in a matrix (page 207). 
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Keying In Alphanumeric Data 

Alphabetic and other characters are typed into the HP-42S using the 
ALPHA menu, which contains all the letters in the alphabet (upper­
case and lowercase) and many other characters. 

O~e or more characters typed with the ALPHA menu form an Alpha 
5t""g. 

Using the ALPHA Menu 

To type • atring of ch.r.ct.ra Into the Alph. ,egla'.r: 

1. Press .~ ALPHA' to select the ALPHA menu. 

2 . Press an ALPHA menu key 10 select a group o( letters or 
characters. 

3 . Press a menu key to type a character. To type a lowercase leiter, 
press • before typing the letter. 

Repea t steps 2 and 3 for each leiter or character. You can also use the 
following keys to type Alpha characters: . ~. . . , (]'], 0 , 0 , a, 
0 . @j, m m. [l), 0 , m, (n 0, m, m, and O. 

Eumpl •• The keystrokes {or typing the string Th. HP-42S. are: 

.[~ .. • (/lold down) 
(release . ) _ '~HIJ cci 

o 
For simplicity, this manual shows these keystrokes as: 

• ~ P i~ The HP- 42S. 1~~1iiI_Im!II ... 1 
ALPHA Trplng Tips: 

• Any blank menu key .in the ALPHA menu can be used to type a 
space. character. A rapid sequence (or typing a space is [ XEO 1 [ XEO I 
(that IS MXYZ _ or • _ ). 

• To type several lowercase leiters, hold down the shift key ( while 
typing. 
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• ALPHA 

•• 

The characters in each of the submenus are shown in the menu maps 
beginning on page 292. 

The Alpha Display and the Alpha Register 

Alpha strings can be typed only when the ALPHA menu is displayed. 
How strings are used or where they are stored, however, depends on 
other circumstances. Alpha s trings can be: 

• Typed directly into the Alpha register. 

• Used as a (unction parameter to specify a variable name or pro· 
gram label (page 73). 

• Entered as program instructions (page 130). 

Alpha Mode: Entering Charact.r. Into the Alpha R.~I.t.'. In 
the previous example, the Alpha characters were entered ,IOta the Al­
pha register. When you press . [ ALPHA \, the calculator d Isplays the 
ALPHA menu and the Alpha register- this is Alpha mode. 
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Jf there are characters in the Alpha register, they are displayed when 
you enter Alpha mode. The Alpha register is cleared when you begin 
typing. To append characters to the current contents of Alpha. press 
[ENTER Ito turn the cursor on before you begin to type. 

The following illustration shows the keys that are active in Alpha 
mode. 

(¥] HEWLETT 
PACKARD 

428 "PH SCIENTIFIC 

•• ..J _ ... CJI"AO 

The HP- 42So_ 
OIII9lii1l111!11m"""lrilll!lllllllll 

110 00000 , . 
LJ OOO OO -
( m .. 100GB 
0 CDCTICDO 
0 ~CD00 

~ OJCD08 
~. -(un ) - CDOOGJ 

C.p.clty of the A'ph. Reglate ,. The Alpha register ca n hold up to 
44 characters. The calcu lator beeps when the Alpha register gets fu ll . 
The beep warns you that each addi tional character you type will push 
the first (left-most) character ou t of the Alpha register. 
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If the display overflows, the ... character indicates there are some 
characters you can' t see. 

To dl.p'.' the entl,. Alphll FeWI.ter. 

• While in Alpha mode, press and hold .~. 

• While not in Alpha mode, press .1 PGM FCN I ._ (Alpha vitw). 

Printing the Alph. R .. I.t .... To print the contents of the Alpha 
register, press ~ (print Alpha). For more information on 
printing. refer to chapter 7. 

Catalogs 

Catalogs are used to view the contents of calculator memory. Y~u can 
also use a cata log to execute functions or programs or recall vanables. 

Functions. 

Programs. 

Real variables . 

Complex variables . 

Matrix varfablss . 

Memory avaflable. 

To d isplay the amount of available memory, p~ an.d hold the 
key. The calculator d isplays a message hke thIS: 

~vailable MeMory: I 
16836 Bytes 

The message disappears when you release the key. 
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An Introduction to Flags 

Throughout the rest of this manual there are references to numbered 
flags . A flag has two states, set and cftar. If you are unfamiliar with 
flags, simply think of them as switches that are either on or off . 

The HP-42S has 100 flags (numbered 00-99); most of them have spe­
cial purposes inside the calculator. To set, dear, and test the status of 
fl ags, use the functions in the FLAGS menu: 

_ Set flag. 

_ Clear flag. 

4 _ 
Flag set test. 

Flag cIsar tsst. 

Flag set test and clear. 

Flag cIsar test and cIsar. 

For more information on flags, refer to appendix C. 
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The Automatic 
Memory Stack 

2 

This chapter explains how calculations take place in Hewlett­
Packard's automatic memory slack and how it minimizes the number 
of keystrokes required to do complicated calculations. 

More specifically. you will learn : 

• What the stack is. 
• How the stack automatically remembers results from previous 

ca lcu lations. 

• What is meant by stack lift and stack drop. 
• How to view and manipulate the contents of the stack. 

• How to save keystrokes and correct mistakes with . L.A' T 

You do not need to rtad and understand this chapter to ust the HP-42S. 
However, you' ll find that understanding this material will greatly en­
hance your use of the calculator. In programs, efficient use of the 
stack saves memory by reducing the number of program steps needed 
to solve a problem. 

What the Stack Is 

Automatic storage of intermediate results is the reason the HP-42S eas­
ily processes complex calculations, and does so without parentheses. 
The key to automatic s torage is the automatic. RPN memory stack.' 

• HI" , operating Iogi< it bued 00 , mathematical logic known ., 'PoIlsh Nol i tlon,' d~l­

oped by the! Polish IogiNn Jan -lukuiewlcz (1878-1956). While ronve!ntlooal alge!brik 
nola tion pilCH the opera ton bttwttll the relevant numhml or VlIriables, t.uusiC!wIcz'. nota­
tion placft them IIffo,r the numbn-i or VlInables. For optimal dfKimcy of the! stack. we 
h.a ve modlt1ed thl t nota tm to sp«lfy lhe ~ton . flt , the num~. Heme the! term 
/UlJrrsr Polish NCI/.'i(lrr, or RPN . 

• 2 

The stack consists o f four storage locations, called registers, which are 
·stacked

M 

on top of each other. It is a work area for calculations. These 
registers- labeled X, V, Z. and T -store and manipulate four current 
numbers. The ·oldest" number is the one in the T-register (top). 

T 0.0000 

Z 0.0000 

Y 0.0000 

X 0.0000 

The most 'recent' number is in the X-register and is usually d isplayed. 

You might have noticed that several functions' names include an x or y. 
These letters refer to the values in the X- and Y-registers. For example, 
.~ raises the number in the Y -register 10 the power of the number in 
the X-register. 

To clear all four of the stack registers 10 zero, press .1 ClEAR I II!!~'[I. 

Not. 

Each stack regisler can hold any type of data (a real num­
ber. Alpha string. complex number, or matrix). Examples in 
this chapter use real numbers; however, the stack works the 
same regard less of the type of data it contains. 

The Steck end the Disple, 

Since the HP-42S has a two-line display, it is capable of displaying two 
numbers (x and y) or one number (x) and a menu. 
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T 
Z 
Y 
x 

Reviewing the Steck liBDI 

r' po" Pc_~ 

The [BB (roll down) key lets you review the entire contents of the 
stack by ·rolling· the contents downward, one register at a time. 

Suppose the stack is filled with I , 2, 3, 4 (press 1 1 ENTER 121 ENTER 13 
[ ENTER I 4). Pressing []I] (our times rolls the numbers all the way 
around and back to where they started: 

T 1 4 3 2 

Z 2 1 4 3 2 

Y 3 2 1 4 3 

X 4 3 2 4 

Notice that the con/tnts of the registers are shifted- the registers 
themselves maintain their positions. 

Exchanging x end 'I I ~ I 
Another key (or manipulating the contents of the stack is [!il) (r ex· 
change y) . It swaps the contents of the X- and V-registers without 
affecting the rest of the stack. The [!iiJ function is generally used to 
swap the order of numbers (or a ca lculation. 
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To calculate 9 -:- (13 + 8) you might press 131 ENTER 18 09 [!il)0. 
The [!il) function swaps the two numbers so they are in the correct 
order for division. 

Arithmetic-How the Stack Does It 

The contents of the stack move up automatically as new numbers en­
ter the X-register (lifting tht stack). The contents of the stack 
automat ically move down when a function replaces two numbers (r 
and y) with a single result in the X-register (dropping tht stack). 

Suppose the stack is still fi lled with the numbers 1, 2, 3, and 4. See 
how the contents of the stack lift and drop while calculating 

3 + 4 - 9. 

T 1 1 1 1 

Z 2 1 2 1 

Y 3 2 7 2 

X 4 m 7 m 9 G - 2 

1. 2. 3 . 

1. The stack ' drops' its contents. (The top register repi icates its contents.) 

2. The stack 'lifts' its contents. (The top contents are 'lost' .) 

3. The stack drops. 

• Notice that when the stack lifts, numbers are pushed off the top of 
the stack (out of the T-register) and are lost. Therefore, the stack 
memory is limited to four numbers. 

• Because of the automatic movement in the stack, you do not need 
to clear the display before starting a new ca lculation. 'Old' results 
are just pushed up the stack. 



• Generally, keying in a number causes the stack to lift . However, 
there are fow functions that specifically disable stack lift. They are 
I ENTER I, ", CEJ. and . g . That is. a number keyed in im­
mediately after one of these functions replaCts the number in the x ­
register rather than pushing it up. 

How I ENTER I Works 

In chapter 1 you learned that I ENTER I separates two numbers keyed in 
one after the other. In terms of the stack, how does it do this? Sup­
pose the stack is again filled with 1. 2, 3, and 4. Now enter and add 
two new numbers: 

5 + 6 

T 1 2 3 3 3 

Z 2 3 4 4 3 

Y 3 4 5 5 4 

X 4 5 I ENTER I 5 6 11 

1. 2. •• •• 
1. Ufts the stack. 
2. Ufts the stack and repl icates the X--reglster. 

3. Does not tift the stack. 

4. Drops the stack and replicates the T --register. 

I ENTER I copies the contents of the X-register into the V-register and 
disables slack lift so that the second number you enter writes over the 
copy of the first number in the X-register. The effect is simply to sepa­
rate two numbers entered sequentially. 

• Rf'!nf'mbn-, the key IIJIlWtlmes (unctions all . Refer to 'Utlng the> (!) IC~' on 

.,.~ 25. 
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Filling the Stack With. Con.t.nt. Whenever the stack drops. the 
number in the T'register is dupl icated in the Z-register. Therefore, you 
ca n completely fill the stack with a constant number and use that 
number repea tedly in ca lculations. Every time the stack drops, the 
constant is duplicated at the top of the stack. 

E •• mple: Con.t.nt, Cumul.tiv. Growth. Given a bacterial culture 
with a growth rate of 50% per day, how large would a population of 
100 be at the end of 3 days? 

T 1.5 1.5 

Z 1.5 1.5 

Y 1.5 1.5 

1.5 X 1.5 100 100 0 
2. •• 

1 • 

1. Fil ls the stack with the growth rate. 

2. Keys in the initial population. 

3. Calculates the population alter 1 day. 

4 . Calculates the population after 2 days. 

I . Calculates the population after 3 days. 

Replicates T --reglst8f 

1.5 1.5 1.5 

1.5 1.5 1.5 

1.5 1.5 1.5 

150 0 225 0 337.5 

•• 5. 

Oth.r U ••• of the I ENTER I K.,. The primary purpose of the I ENTER I 
key is to separate two numbers entered sequentially for a calculation. 
I ENTER I can also be used to: 

• Turn the cursor on or off in Alpha mode. 

• Select the ALPHA menu when a function is prompting for a 
parameter. 

• Complete an instruction after keying in a parameter . 
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How CLX Work. 

To prevent an unwanted zero (rom being added to the slack. the 
Q:Q[) function (and [!] when it dears the X-register) disables stack 
lift. That is, puts a zero in the X-register, but the next number 
entered writes over the zero. 

This feature lets you correct mistakes without interfering with the cur­
rent calculation. Since slack lift does not occur, the contents of the Y' , 
Z-, and T-registers are left unchanged. 

For exa mple, suppose you wanted to enter 1 and 3 but mistakenly 
entered 1 and 2. This is what you would do; 

T 

Z 

Y 

[D X 

•• 

1 I ENTER] 

2 . 

1. Ults the stack. 

1 1 

1 rn 2 

3. 

2. Ults the stack and replicates the X-fegISIGf. 

3. Overwrites the X-register. 

4. Clears Jf by overwriting It with zero. 

I . Overwrites If (repiaces the zero.) 

The LAST X Register 

1 1 

ffi 0 rn 3 

•• 5 • 

The LAST X register is a companion to the stack- it holds the con· 
tents of the X-register used in the most recent numeric function. 
Pressing . ' LA recalls this value into the X-register. This ability to 
retrieve the ·Iast x" has two main uses: correcting mistakes and reus­
ing a number in a calculation. 

•• 

Using . 1 u.sT.1 To Correct Mistake. 

Wrong On.Number Function. If you execute the wrong one-num­
ber function, use . 'LASh I to retrieve the number so you can execute 
the correct function. 

If you are in the middle of a chain calculation when you make the 
mistake, dear the X-register ((I]) before executing . 1 LASh]. This 
dears the incorrect result and disables stack lift so that intermediate 
results in the stack are not lost. 

E •• mpl •• Suppose that you had just calculated 
4.78393 x (3.879 X 105) and wanted to fmd its square root (IE) 
but pressed I LOG I by mistake. You don't have to start over! To find the 
correct result, just press [!) . 1LASTlI: lIE). ([!) is needed only if you 
want to prevent the incorrect result from being lifted into the Y­
register.) 

IIlat.k •• With Two-Numb. r Functions. If you make a mistake 
with a two-number function, you can correct it by using . fUsfi] and 
the inverst of the two-number function. 

For mistakes with the wrong function or wrong second number: 

1. Press .1 LASTlI:l to recover the second number (the one in the X­
register just before the operation). 

2. Execute the inverse operation. (For example, G is the inverse of 
G and 0 is the inverse of 0.) This returns the number that 
was originally first. The second number is still in the LAST X 
register. 

3. Execute the correct calculation: 

• 1£ you had used the wrong function, press .~ again to 
restore the original stack contents. Now execute the correct 
(unction. 

• If you had used the wrong second number, key in the correct 
one and then execute the function . 

For mistakes with the wrong first number: 

1. Key in the correct first number. 

2. Press . LA'T • 

3. Execute the function again. 
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IJ the contents of the other stack registers are important, clear the X­
register firs t to prevent the incorrect result from being lifted. into the 
stack. 

Ex.mple. Suppose you made an error while calculating 

16 x 19 - 304. 

There are three kinds of mistakes you could have made: 

Wrong C.k:ul.tIon M'shlk. Correction 

16 I ENTER I 19 G Wrong function. . !LAST:l1 0 
. 1,-",,1 0 

16 IENTER! 18 0 Wrong second number. .1 LAS T:I ~ 0 
19 0 

15 ! ENTER! 19 0 Wrong first number. 16 . !LAST:o:.! 0 

Using . 1 LAST • I To Reuse Numbers 

Recovering and reusing a number can be useful in short calculations 
that use the same number more than once. Since . : LASh I recovers 
the last value that was used in a calculation, you can reuse the same 
number. Often, pressing . @TII] is quicker than keying the number 
in again. 

Ex.mple. Calculate (96.704 + 52.3947) + 52.3947. Remember to 
enter 52.3947 second so it can be reused. 

T 

z I-----l 
y 96.704 96.704 

96.704 X 96.704 52.3947 52.3947 

[ ENTER! 

LASTxLI_-l 

149.0987 

152.3947 1 

T 

Zl-_~ 
Y 149.0987 .t LAST:l1 X 52.3947 0 

LAST X 152.39471 

96.704 [ ENTER ! 

52.39470 

. [LASh! 

2.8457 

152.3947 1 

Iy ' 0. 0000 
x: 149.0987 

Iy ' 149,0987 
.x. 52 • .::1947 

I:x.mple. Two close stellar neighbors of Earth are Rigel Centaurus 
(4 .3 light-years away) and Sirius (8.7 light-years away). Use c, the 
speed of light (9.5 x lOIS meters per year), to convert the d istances 
from the Earth to these stars into meters. 

~nter the distance to Rigel Centaurus and multiply by the speed of 
light. 

4.3 I ENTER I 9.5 (I) 15 0 

The d istance to Rigel Centaurus is 4.085 x 1016 meters. 



Now, enter the distance to Sirius and recall the speed o( light (rom 
the LAST X register. 
8.7 . : LASTs I 

Multiply to get the distance. 

o 

IY: 8 . 7000 
x: 9 . 5000E15 

IY, 4.0850E16 
x' 8 . 2650E 16 

The distance to Sirius is 8.265 x 1016 meters. 

Chain Calculations 

The automatic lifting and dropping o( the stack's contents let you re­
tain intermediate results without sloring or reentering them, and 
without using parentheses. 

In chapter 1 we recommended solving chain calculations by working 
(rom the innermost parentheses outward. You may choose to work 
problems in a left-to-right order. (However, since the stack can only 
hold (our numbers at a time, some expressions may be too long to 
calculate from left to right.) 

For example, in chapter 1 you calculated: 

4 + (14 + (7 x 3) - 2) 

by starting with the innermost parentheses (7 x 3) and working out­
ward- just as you would with pencil and paper. The keystrokes were: 

7 1 ENTER I 3 0 14 E12 8 4 ~0· 

Working the problem (rom left-to-right, the solution would be: 

4 1 ENTER 114 1 ENTER 171 ENTER 1300280, 

which takes one additional keystroke. Notice that the fl1St intermedi­
ate result is still the innermost parentheses: (7 x 3). The advantage of 
working a problem from left-to-right is that you don't have to use 
[!i] to reposition operands for noncommutative functions (8 and 
0)· 

The fl1St method (starting with the innermost parentheses) is often 
preferred because: 

• It takes (ewer keystrokes. 

• It requires fewer registers in the stack. 

In summary, the stack gives you the flexibility to work problems in an 
order that best fits your needs. 

Exercise.: More RPM Calculations 

Here are some additional problems that you can work for more prac­
tice using RPN. As demonstrated above, there's more than one way to 
solve most problems. Therefore, the solutions shown below are not 
necessarily unique. 

Coleulot.: (14 + 12) x (18 - 12) + (9 - 7) 
An •• er: 78.0000 

A Solution: 141 ENTER 112 E1 18 IENTER 1128091 ENTER 1780 

Another Solution: 14 1 ENTER 112 E1 18 . : LAsr..18 0 91 ENTER 17 G 
o 
C.lcul.te: 232 - (13 x 9) + '/7 
An •• er: 412.1429 

A Solution: 23 . [£) 13 I ENTER 1 9 0 8 7 0liI EI 
Another Solution: 23 I ENTER I 0 13 I ENTER I 9 0 8 7 0liI EI 
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Calculat., Y(5.4 x 0.8) : (12.5 0.73) 

An ... r: 0 .5961 

A Solution: 5.41 ENTER 1.80 .71 ENTER 13 . 0 12.5 C!ilJG0{E) 
Another $oIutkHt: 5.41 ENTER 1.8012.SleNTER 1.71 ENTER 13 . fZI G 
0Em 

8.33 X (4 5.2) + 1(8.33 7.46) X 0.321 
4.3 X (3.15 2.75) (1.71 X 2.0t) 

Ana.en 4.5728 

A Solution: 4 [ENTER 15.2 G 8.33 0 . [ LASTlI1 7.46 G .32 00 3.15 
I ENTER I 2.75 G 4.3 0 1.71 [ENTER I 2 .0 1 0G01El 

54 21 The AutOftMlUc lIemory Stack 

Variables and 
Storage Registers 

3 

In the previous chapter, you learned how the calculator's stack pnr 
vides temporary storage during calculations. For more permanent data 
storage. you can use variables and storage registers. In this chapler 
you will learn how to use I 5TO I (stort) and I ACL I (recall) to: 

• Copy data between the stack and variables or storage registers. 

• Perform arithmetic with variables and registers. 

• Directly access each of the stack registers. 

In addition, you'll see how the I ASTC I (Alpha store) and I AACll (Alpha 
recall) functions are used to copy data between the Alpha register and 
variables or registers. 

Storing and Aecalling Data 

The X· register is used in all store and recall operations. [STO I copies 
data from the X·register into a variable or register. [RCL I recalls data 
into the X·register from a variable or register. 

When you press I STO I or [RCLI, the calculator displays a prompt 
(STO __ or RC L __ ) and a menu of variable names. To complete the 
instruction, you must supply one of the following parameters to indi­
cate what you want to store or recall: 

• A variable name. 

• A storage register number. 

• A stack register. 
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Va ,labl •• 

Variables are named storage locations. Each variable can hold any type 
of data, from a single number 10 a large, two-dimensional matrix of 
complex numbers. The number of variables stored in the calculator is 
limited only by the amount of memory available. 

1. Press I STO I. 
2. Select the variable from the catalog (automatically d isplayed), or 

type the variable name using the ALPHA menu: 

• Using the VGriable catalog: If the variable name you want al· 
ready exists, press the corresponding menu key. Data 
previously stored in the variable is overwritten with the new 
data. 

• Using the ALPHA menu: 

•• Press I ENTER I or . 1 ALPHA I to select the ALPHA menu. 

b. lYpe the variable name (one to seven characters),' 

c . Press [ENTER I or .1 ALPHA I to complete the name. 

For example, to store a copy of the X-register into a variable named 
ABC, press I 5TO I I ENTER I ABC I ENTER I. If ABC already exists, press 
ISTol .... 

T 

Z 

Y 

X 

1. Press I RCL I. 

4 

3 

2 

1 • I 1 I ABC 

I STO II ENTER I ABC I ENTER I 

2. Select the variable (rom the catalog. or type the variable name 
using the ALPHA menu. (Re(er to step 2 above.) 

'Instructions ror uJing the ALP"'A mmu '11' on P"~ 37. 
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For example, to recall a copy of the data in the variable DATAl, press 
1 RCL I I (assuming DATAl already exists). 

stack lifts 1 
DATAl 7 • 

I RcLi 

Storage Regist ers 

3 

2 

1 

7 

T 

Z 

Y 

Z 

Storage registers are numbered storage loca tions that each hold a sin­
gle number. Initially, the HP-42S has 25 storage registers (designated 
R00- R24), each containing a zero. You can change the number of stor­
age registers with the SIZE function (page 64). 

To Itor. d. t . Into . I tor • • • r .. llt.r: 

1, Press ISTOI . 

Z. Key in the register number: two digits or a single digit followed 
by 1 ENTER I. Data previously stored in the register is overwritten 
with the new data . 

For example, to store a copy of the number in the X-register into Ro21 
press I STO I 02 or I STO I 21 ENTER I. 

T 

Z 

Y 

X 

3 

2 

1 

7 • 7 

ISTOI 02 



To rec.1I d.t. from • stor.ge register: 

1. Press I RCL I. 
2. Key in the register number: two digits or a single digit followed 

by 1 ENTER I. 

For example, to recall a copy of the number in Rot.. press I RCL I 06 or 
IRCLI6IENTERI. 

Slack !;lIS 1 
I I 8 • 

IRCL I 06 

2 

1 

7 

8 

T 

z 
y 

X 

Storing and Recalling Stack Registers 

Vou ca n s tore and recall data directly to registers in the stack using 
stack addr~ssj"g . 

To store d.t. directly Into. It.ck register: 

1. Press I STO I. 

2. Press E1 to display the slack menu . 

3 . Press ont of the following menu keys: 

• at L to copy the data into the LAST X register. 

to copy the data into the X-register.-

• ~.-... to copy the data into the V·register. 

• IT to copy the data into the Z-register. 

• • T to copy the data into the T-register. 

• Although []![lO aT )c ;S a ,,~11d instn'rtilm, Moring a ropy of the X-register into ;t~lr Is 
or little ".Iue. 
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For example, ,.o.co.PlY the data in the X-register into the Z-register, 
press I STO I El 

T 2 2 T 

Z 1 

~ 
8 Z 

Y 7 7 Y 

X 8 8 X 

15To10_ 

To rec.1I d ... directly from • stack regit ter: 

1. PressiRcLI . 

2. Press 0 to display the stack menu. 

3. Press ont of the fo llowing menu keys: 

• to copy data from the LAST X register (equivalent to 
executing _ I LASh I.) 

• to copy data from the X-register. (This is similar to exe-
cuting I ENTER I except that stack lift is enabled.) 

• to copy data from the V-register 

• to copy data from the Z-register. 

• to copy data from the T-register (equivalent to execut­
ing the R t fundion) . 

For example, to recall the data in the Z-register into the X-register, press I Ret I 
0_ 

T 2 

~ 
1 T 

Z 1 7 Z 

Y 7 8 Y 

X 8 1 X 

IRCLIO 



Data Types 

The HP-(2S uses four data types. You can identify a type of data by 
the way it is displayed: 

• Real numbers are displayed using the current display format. Some 
real numbers are displayed with exponents of 10. 

Examples: 1, 024, eeee 
3 . 16091:4 

• Complex numbers are displayed in two parts, separated with i or " 
(depending on the current coordinate mode). If a complex number 
is too long to be displayed in the current display mode, it is auto­
matically displayed in ENG 2 format. 

Examples: 12 . 1314 i 15 . 1617 (Rectangular mode) 
55.03ge ,,99, eeeB (Polar mode) 

• Alpha strings (in the stack) are displayed with surrounding quota­
tion marks. The quotation marks are not part of the string. 

Examples: M 5 t r i n9" 
"JIM" 

• Matrices are displayed with brackets ([ and ]). The dimensions of 
the matrix are shown (rows x columns) and complex matrices are 
indicated with Cpx. 

Examples: [ 3x2 Mat,. i x J 
[ SX7 Cpx Mat,.i x ] 

Where D. t. C. n .. Stored. You can store any type of data into a 
stack register (X, Y, Z, T. or LAST X) or variable. However, ind.ividual 
storage registers may only contain a single number. That is, you can­
not store a matrix into a storage register. Further, you cannot store a 
complex number into a storage register unless the entire set of regis­
ters is converted to complex (page 98). 

An Alpha string (up to six characters) can be stored into a variable, 
stack register, or storage register. Each element in a real matrix may 
also contain an Alpha string. (Alpha strings are not allowed in com­
plex matrices.) 

eo 

Arithmetic With I STO I and I RCL I 
By combining [STO 1 and [ RCl l with the basic arithmetic operators ([!], 
B, 0 , and [!] ) you can do arithmetic using stored values without 
first recalling them to the stack. 

• Arithmetic with the I STO 1 function changes only the contents of the 
variable or register; the stack is not affected . 

For example, you CO,u.ldlll'.riPle the value in the variable ABC by 
pressing 3 [ STO I 0 

• Arithmetic with the 1 RCl l function calculates the result in the X­
register. The contents of the variable or register and the other stack 
registers are not affected. 

For example, you could subtract the number in RI2 from the num­
ber in the X-register by pressing I RCl I 8 12. 

Instruction R •• utt Loc.tlon of R •• ult 

I STO I[!] destination destination + J( des tination 

1 STO 18 destination destination - J( destination 

I STO 10 des tination destination x J( destination 

I STO I[!] destination destination + J( destination 

I RCl 1m source J( + source X-register 

I RCl 18 source J( - source X-register 

I RCl 10 source J( x source X·register 

I RCl lIIJ source J( + source X-reglstBf 

~tl tha t the destination and SClNel may be any s tad! regis ter. atorage register, or variable. 
;c deootlS the cootants 0' the X .... eglster. 

Rec.n Arithmetic .nd LAST X. [ RCl l arithmetic saves the x-value 
in the LAST X register just as one-number functions do. Note how a 
normal recall instruction followed by arithmetic compares to recall 
arithmetic: 

.. 



• 100 I RCL I 03 [!] recalls the contents of Rol and then divides that 
value into 100. The divisor, Rol' is saved in the LAST X register. 
Since the stack lifts when you execute IRCLI, the value in the T· 
register is lost. 

• 100 ~ 03 calcula tes the same result . However, the contents of 
LAST X are different. The numerator, 100, is saved in LAST X be· 
cause it was the last x·value used in a ca lcu lation . The source, R03' 
is never recalled to the stack. Since the stack does not lift, the value 
in the T ·register is not lost. 

Managing Variables 

Clearing Variables 

To clear a variable from memory: 

1. Press . 1 CLEAR I CLV . 

2. Select the variable (rom the cata log.. or type the variable name 
using the ALPHA menu. 

Using the Variable Catalogs 

When you create a variable, the Hp·42S adds that variable's name to 
the appropriate catalog. You can think of each catalog as a file hold· 
ing variables of the same data type. To display a catalog. press .! CATALDO I and then: 

• (or variables containing real numbers or Alpha strings. 

• cp,. for variables containing complex numbers. 

• for variables containing matrices. 

To reca ll a variable from a ca ta log. select the catalog. and then press 
the corresponding menu key. 

Printing Verlables 

To print the contents of _ single v_rl_ble: 

1. Press . lPAINTI •• 

2. Select the variable from the catalog.. or type the variable name 
using the ALPHA menu. 

To print _ complete nst of v_rl_ble ftIImes: Press . PR INT I [!] !II. (print user). The PRUSR function prints all variable names and 
global program labels. The variable names are printed fllSt, so if 
you' re not interested in the program labels, press I RIS I to stop the 
listing. 

Managing Storage Registers 

The storage registers are maintained in the Hp·42S as a matrix named 
REGS. Each element in the matrix is a single storage register that, as 
you've already seen, can be stored to or rec:alled from with I STO I and 
I RCL I. Because REGS is a variable, you can manipulate the entire set of 
storage registers as a single matrix. (Refer to chapter 14 for more in· 
formation on matrix operations.) 



Changing the Number of Storage Registers (SIZE) 

The SIZE function changes the number of storage registers available. 
The de{ault size is 2S registers (Roo- R24). The maximum number of 
storage registers is limited by the amount of available memory. How­
ever, the ' 5TO I and I RCll (unctions can only directly access registers 
Roo through ~. To store and recall data in registers numbered above 
99, you must use indireci addressing (page 74). 

To ch.nge the SIZE: 

1. Press . , @O£Sl ~ ... .., 
2. Key in the number of registers. Use one, two, or three digits fol-

lowed by [ ENTER I o r key in al l four digits. 

For example, to set the SIZE to 10 registers, press: .~MQ!:>Es [!] 
oom 10 [ ENTER ]. 

You can also change the number of storage registers by red imen­
sioning the REGS matrix. Refer to · Redimensioning a Matrix· in chap­
ter 14. 

Clearing Storage Registers 

To clear all of the storage registers to zero, press • 

To d ear a single storage register to zero, store zero in it . For exa mple, 
to dear RIO .. press 0 ISTOI1 0. 

Printing Storage Registers 

To print all of the storage registers .. p~ .~ "11 • y~u 
can stop the listing at any time by pressmg I R/S I. Note that the rCSlS­
ters are printed as a matrix-element 1:1 corresponds to Roo· 

For more information, refer to chapter 7, " Printing.~ 

Storing and Recalling Alpha Data 

When the ca lculator is in Alpha mode, the I STO I and [ RCll keys are 
redefined as [ ASTO I (Alpha store) and I AAClI (Alpha recall) . These Alpha 
functions are used to copy data to and from the Alpha register in the 
same way I STO I and I ACll are used to move data to and from the X­
register. 

There are several other funct ions for working with Alpha data. Refer 
to ·Working With Alpha Data" in chapter 9. 

Storing Alpha Data (AS TO) 

The ASTO function copies the six left -most characters in the Alpha 
register into a variable or register. Variables containing Alpha strings 
arc located in the real-variable cata log (. ! CATALOG I ). 

E • • mple: Storing Alph. D.t •• Typc a string of characters into the 
Alpha register and store the string (the first six characters) into R03 ' 

Turn Alpha mode on. (I( you worked the last example in chapter 1, 
the string The HP - 42S, may still be in the Alpha register. It disap­
pcars as soon as you start typing a new string.) 

. A~ RIT~h=e'Hi.p~-~4~2S0'---------'1 
- J:IImDm!llDlmlafllmlllllB 

Type in the string RE SUL T- . (fhe keystrok,ees~a~,e~ ,~.~~ I~~ 
"BCDE E ITU • ITU E 

T (!J < • .) 
AESULT-

Now, store the string into Ra3' (Remember, to execute the ASTO (unc­
tion, press [STO I when Alpha mode is on.) 

[ASTO I 03 ~~;;;;~~~;;~ 
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Exit Alpha mode and recall Ro3 into th,~.;,.:.x~,re~8'5~' jO",'_' _ ____ , 

1 EXIT II ACl l 03 I~~,--~ :~R!!!· rS!SUL;!!a~ao!T.::. _____ --' 

This is what an Alpha string looks like when it is in the stack. The. ,. 
character is not included because strings stored in variables and regis· 
ters are limited to six characters. 

Recalling Alpha Data (ARCL) 

The ARCL function copies data in a variable or register into the Alpha 
register. If the Alpha register already contains a string, the recalled 
data is appended to it. 

Ir you recall a number into the Alp.ha register, the "':RCL function 
converts it in to Alpha characters usmg the current dIsplay format. 

E •• mple: Rec.lllng D. t. to the Alph. Reglste,. Calculate. 53 and 
append the result to the Alpha register (which should contam 
RE S Ul T- from the previous example). Remember, to execute the 

ARCL funct ion, press 1 ACL I when AIPh~a:m:od~~'is~o:n~. ::~~~ 
5 I ENTER 1 3 . IZJ . 1 AIJ't<A 1 

l .... cLl811a:! IRESULT=12s.aOOa_ I 
. ClllDmmI!lDDlt!1IlIImII!II ..... 

Display the contents of the Alpha register using the AVIEW function . 

• 'PG}iffiil ~ESULT'12S. 99il9 I 
x: 125.0000 

The viewed information can be cleared (rom the display like any 
other message. 

ffi IVI "RESULT" 
x: 125 . 0000 
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4 
Executing Functions 

The HP·42S has over 600 built·in functions - far too many to fit them all 
on the keyboard. Because of this, there are several ways to execute fune. 
tions. You've already lea rned how to execute functions that appear on the 
keyboard and in menus. In this chapter you will learn three additional 
ways to execute functions: 

• Using ti,e function catalog. Press .1 CATALOG I to d isplay a 
menu containing all of the ca lculator's functions. The functions are 
arranged in alphabetical order with special characters at the end. 

• Using the CUSTOM menu. You can crea te a menu containing the 
functions, programs, and variables you use most often. 

• Using the 1 XEQ I (executt) kty. You can execute any calculator func­
tion by pressing 1 XEQ I and then typing the function name using the 
ALPHA menu. 

You will also learn how to: 

• Specify a parameter when a function prompts for additional 
information . 

• Preview an instruct ion by holding down a key. 

Using the Function Catalog 

To e. ecute • function ualng the funct ion c ... log: 

1. Press .1 CATALOG I . (If you are planning on executing 
more than one function, you can prevent automatic exiting by 
selecting the CATALOG menu twice: . fCATAlOGI . 1CATALOGI 

WO·) 
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2. Find the function you want to execute: 

• Use the [!] and [!] keys to move up and down through the 
menu . If you hold either of these keys down, they repeat so 
you can scroll quickly through the menu . 

• To return to the top of the catalog, press I eXIT 1.11:1 
3. To execute a function, press the corresponding menu key. 

E.ample: Using the Function Catalog. Use the ASINH (hyperbolic 
arc sine) function to determine the hyperbolic arc sine of 15. 

15 1~ ~ ys~00 I 
• ! CATALOO 1l1li .. 

Use the [!] key to search the ca talog until you find ASINH. 

mm lx, 15 . 0000 I 
.EIiIIlIIImIIEI:IIIEIICllCl:JI:IB:I. 

lv, 0 . 0000 
.x' 3 .4023 

The hyperbolic arc sine of 15 is 3.4023 (to four decimal places). 

Using the CUSTOM Menu 

The CUSTOM menu contains 18 blank menu labels. Each label can be 
redefined by assigning the name o( a functio~, program, o~ variable. 
Therefore, you can tailor your own menu to mdude functIOns, pro· 
grams, and variables you use most often. 

Making CUSTOM Menu Key Assignments 

To make a key assignment: 

1. Press .@"s..!.G~ . 
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2. Use a catalog or the ALPHA menu to Specify the function, pro· 
gram, or variable you want to assign : 

• Using a catalog: 

a. Press , or •• 

b. Press the menu key corresponding to the item you want 
to assign . 

• Using the ALPHA menu: 

a. Press I ENTER f or . : .~&J to select the ALPHA menu. 

b. Type the name of the function, program, or variable. 

c. Press I ENTER f or .i AlPHA] to complete the name . 

3. Press the menu key for the label to be assigned . There are 18 
menu labels in the CUSTOM menu (numbered 01 through 18). 
Press [!] to display the second row (labels 07 through 12). Press 
[!] again to display the third row (labels 13 through 18). If you 
press a key for a label that already has an assignment, the new 
assignment replaces the previous one. 

Example: Using the CUSTOM Menu. Assign the ACOSH (hyper· 
bolic arc cosine) function to the fi rst key in the CUSTOM menu and 
ca lculate the arc hyperbolic cosine of 27. 

.~ ION I "'IAs"'SITI"'GH,......· - -----,1 
. __ cI;EI_ammill. 

The ACOSH funct ion is in the first row of the function catalog. . ----, 

Now press the first key in the CUSTOM menu ([]!]). 

CEJ ;;;;~ 
The assignment is ready to use. 

27 Id . 9886 I ------
Thus, the arc hyperbolic cosine oC 27 is 3.9886 (to (our decimal 
places). 
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Unlike other function menus, CUSTOM does not automatically exit 
after each use. Press IEXITI . 

Cle.ring CUSTOM Menu Key Assignments 

To cle.r •• Ingle key ••• Ignment: 

1 . Press .! ASSIGN I. 

2. Press I ENTER II ENTER I or . 1 ALPHA 1. 1 ALPHA I. This terminates the 
prompt for a name. 

3. Press the CUSTOM menu key for the label whose assignment 
you want to clear. 

To clear all key a.algnment.: 

1. Press . 1 CLEAR I(!J to select the second row of the CLEAR menu. 

2. Press 

Using the I XEO I Key 

To execute a function with I XEO I: 

1. Press I XEO I-
2. Press I ENTER I or . 1 AlPHA I to select the ALPHA menu. 

3. 1)'pe the name of the function . 

4. Press I ENTER I or . 1 ALPHA I to complete the entry. 

For example. you can execute the BEEP function by pressing I XEO I 
I ENTER I BEEP I ENTER I.. 

• If you .~ not tun~ how to type BEEP, ~f~ to the instruction, fOf using the A. LPHA ITM'nu 

011 ~V 37. 
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Specifying Parameters 

Many functions require a parameter to Specify exactly what the func­
tion is to do. For example, the ARCL function interprets a numeric 
parameter as a register number and an Alpha parameter as a variable 
name. Refer to the table below. 

~Function nayna 
ARC~4 ARCl - ABC-

Numeric parameter""""""--
(register number) 

' Alpha parameter 
(variable name) 

Function. TNt Require One Parameter 

Function. Numeric P'.r.met.r A'ph. P'.r.meter 

ARCl. A$TO, OSE, Register number.' Variable name. 
INPUT, ISG, RCl, STO, 
VIEW, X<> 

2:REG Register number.' -
ClV, DIM, EDITN, - Variable name. 
INDEX. INTEG, MVAR, 
PRV, SOLVE 

CF, FC?, FC?C. FS?, Flag number. -
FS?C, SF 

ENG. FIX, SCI Number ot digits. -
GTO, lBl' NOOI9fic program label. Alpha program label. 

XEO Numeric program label. Function name or 
Alpha program label. 

ClP,' PGMINT, - Alpha program label. 
PGMSLV, PRP' 

• FIA'lCtIonl: tIIIt .ecept register runber. 11110 fIOtlepI ttg regilt .... ...",., ... R.,« to 
'SpecIfying Sig Rflgbters II PWllTMllters' below. 

t 1nd1rec1 Idcireuing CInnOI be used with thle function . 
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Functions Thllt Require One Paramet., (Continuedl 

Functions Numeric ~.r.melet' Alph. ~.r.m.tet' 

DEL,! LIST! Number 01 program -
lines. 

SIZE! Number 01 storage -
registers. 

TONE Tone numbel". -
• Functlona thaI tMXePt regisl« number. liiio KWPI '1..::11 regisl" IS par_I ... R, I« 10 

"Specilylng S lack Reglslers .s Par_I .. ' below. 

t IndireCt addressing eennot be used with this function. 

Functions That Require TWo Parameters 

Functions First ~.r.m.t.r S.cond ~.r.met.r 

ASSIGN Function name, Alpha Key number (01 
program label. or veri- through 18).' 
able name.' 

KEYG, KEVX Key number (1 through Program label (lOCal or 
9).1 global). 

t CaMOI be apedlied using Indirect addreulng. 

Numeric Parameter. 

Functions that accept numeric parameters d isplay a cursor for e~ch 
digit expected. For example, the function prompts you Wlth 
F I X __ , which takes two digits. 

To complete an instruct ion with a numeric parameter: 

• Key a digit for each position marked by a cursor. Include leading 
zeros if there are any. 

• Or, key in fewer digits and complete the function by pressing 
[ENTER I. 

For example. you can set the SIZE to 9 storage registers by pressing 
• MOO 1] (!] I. followed by 9 1 ENTER 1 or 0009. 
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Alpha Parameters 

If the function accepts Alpha parameters, you ca n select the ALPHA 
menu by pressing I ENTER I or • AlPH:::!J . After typing the parameter, 
press [ENTER 1 or • ~lPHA J to complete the instruction. Digits typed 
while the ALPHA menu is d isplayed are treated as Alpha characters. 

Many functions that take Alpha parameters automatica lly d isplay an 
appropriate catalog menu . If the parameter you need a lready exists, 
select it by pressing the correspond ing menu key. 

For example. when you execu te [STO 1 the calcula tor displays a ca talog 
of all va riables currently stored in the calculator. If there are more 
than six entries in the ca talog, the •• annunciator ind ica tes that you 
can use [Y] and ~ to display the additional rows o( the catalog menu. 

SpeCifying Stack Registers as Parameters 

Any function that uses a num bered storage register can also access 
any of the stack registers (X, Y. Z, 1: and LAST X). 

To I peclf, a st.ck regilter .1 a parameter: 

1 . Execu te the funct ion. (For example. press I STO I.) 
2. p,.., O. 
3. Specify which register you want to address: 

• IT (or the LAST X register. 

• IT)( for the X-register. 

• ST 't for the V-register. 

• IT Z (or the Z-register. 

• IT for the T -register. 

Refer to page 59 fo r examples using slack parameters. 
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Indirect Addressing-Parameters Stored Elsewhere 

Parameters for many (unctions can be specified using indirect address· 
ing. That is, rather than entering the parameter itself as part of the 
instruction, you supply the variable. storage register, or stack register 
that contains the actual parameter. 

Ind ired addressing is particularly useful in programs when the pa­
rameter (or a (unction is calculated . 

To specif, • p.,ameter using Indirect addr ••• inl: 

1. Execute the function. 

2. Press O. If the ca lculator displays INO __ after the function 
name, skip to step 4. 

3. Press ~i!Il 
4. Specify where the actual parameter is located: 

• In a variable. Press a menu key to select the variable (the real­
variable catalog is au tomatically displayed if there are any real 
variables) or type the name of the variable using the ALPHA 
menu. 

• In a storage register. Key in the register number (two digits or a 
single digit followed by I ENTER I). 

• In a stack register. Press 0 followed by ml!!J 
IIL:II. or 

Note 

Alpha parameters specified indirectly are limited to six 
characters because Alpha strings stored in variables and 
registers are limited to six characters. 

EX8mple: Indirect Addr."lng U,lng 8 V.rt.bl •. Store 3 into ABC. 
Then store iff in RoJ using indirect addressing. 

3 1 STO II ENTER I ABC [ ENTER I "ly;:'-,3>.-.9"8"'8"6--------, 
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.x: 3.9900 

Iy' a.eeee x: 2 . 6458 

ISTolD ... Iy' a.eeee x: 2 . 645S 

To see that the instruction was successful, recall the con tents of RoJ' 
I RCL I 03 

Exercises: Specifying Parameter. 

T •• k: Set the display format to two decimal places. 

K.ystrokes: .! CI5P I 02 

T.sk: Set the display format to engineering notat ion using the num ­
ber of digits Specified in the X-register. 

Keystrok.,: . [ OISP I INO 0 0 ~'U;::!!1 

T.,k: Store a copy of the X-register into the variable or storage regis­
ter specified in the Y -register. 

Keystrok.s: [5TO I 0 nm El t 

T.,k: Copy the Hrst six characters o f the Alpha register into the X­
register. (In Alpha mode, the 1 5TO I key executes the ASTO function.) 

Key.troke,: .1 ALPHA I I A5TO I El IT 

T •• k: Append a copy of the data in the T-register to the contents of 
the Alpha register. (In Alpha mode, the ~ key executes the ARCL 
function.) 

Keystrok •• : . 1 AlPHA I [ARCLI 0 

T.,k: Test the flag Specified by the number in the variable F (assum­
ing F already exists). 

Key.trok •• : . 1 FLAGS I El Cl'=l 
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Function Preview and NULL 

When you hold down a key that executes a function, the name of the 
function is displayed.. This is a previtw of the function. 

If you hold the key down (or about a second, the word HULL replaces 
the function name in the display and the function is not exeruted. If 
you release the key before HULL is displayed, the instruction is 
executed. 

For example, press and hold the irAN I key. 

I TAN I (hold down! "'IT"AHu----------, 
,x: 2 . 6458 

1~~~6458 
The HU LL message remains in the display until you release the key 
and the TAN function is nol executed. 

(rt l tau) ~: ~ . 6458 . . 6458 

You can preview instructions that include parameters by holding 
down the last key in the sequence that executes the instruction. 

151 STO I 02 (hold down the 00 kty) ISTO 02 

~~~, ~1~5:.8:8:8=8::========~ 
1~~~~.8888 

(rtl tQse) 

Since the instruction was aborted. the data in Ro2 was not 
overwritten. 
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5 
Numeric Functions 

Most o( the (unctions built into the HP-42S are (or numeric calcula­
tions. This chapter describes numeric (unctions (or: 

• General mathematics. 

• Percent and percent change. 

• Trigonometric calculations and conversions. 

• Altering parts of numbers. 

• PrObability. 

• Hypcrbolics. 

Many o( the (unctions presented in this chapter do not appear on the 
H~-42S keyboard. The preceding chapter, '"Executing Functions: de­
scnbes how to execute (unctions that are not on the keyboard or in a 
menu . 

Remember, there are two types o( numeric functions: 

• aIle-number (unctions, which replace the number in the X-register 
with a result (page 29). 

• lWo-number functions, which replace the numbers in the X- and Y_ 
registers with a result and drop the stack (page 30). 

General Mathematical Functions 

The (ollowing table summarizes the general mathematica l (unctions 
on the Hp·42S keyboard. The Alpha name for each (unction is dis­
~Iayed when you hold down the key or when the (unction is entered 
mto a program. 
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One-Number Function. 

To Calcul.t. 

Negative 01 ;t . 

Reciprocal 01 ;t . 

Square root of ;t . 

Square 01 ;t . 

Common logarithm of ;t . 

Common exponential 01 ;t . 

Natural logarithm of ;t . 

Natural exponential of ;t . 

!!tN.. Alpha Name 

+1-
' IX 
SORT 
X,2 
LOG 
10tX 
LN 
E,X 

Two-Number Function. 

To Calcul.t. Pr ••• Alpha Name 

Sum of ;t and y (;t + Yl. 

I 
+ 

Oifference of It and y (y - It). -
Product of It and Y (It )( Yl· • 
Quotient 01 It and y (y + xl· + 
y to the It (yI). V,X 

E •• mple: C.lcul.tlnt • Cube Root. Calculate V'14 . Since this ca n 
be expressed. as an exponent (14'h), use the . 0 function . 

14 I ENTER I 3 1~~ ~~.0000 

~;;;::::~ IY: 14.0000 
~, 9.3333 

Iv, 9 . eee9 
X: 2 . 4101 

The cube root of 14 is 2.4101 (10 four decimal places). 
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Percentages 

The percentage functions are special two-number functions because, 
unlike other two-number functions, the stack does not drop when the 
result is returned to the X-register. 

Slmp'e Percent 
The percent function (.~) calculates x% of y. For example, to cal­
culate 12% of 300: 

300 I ENTER 112 .~ 

Since the original value is preserved in the Y -register, you can easily 
calculate another percentage of the same number. Clea r the X-register 
and calculate 25% of 300. 

The preservation of the y-value is also useful if you want to add it to 
the calculated percentage. 

o lv' ~ . 4191 x, 75. 0000 

This result is 300 plus 25% of 300 (or 125% of 300). 

Percent Chenge 

The %CH (ptrctnl changt) function calculates the percentage of 
Change from y to x. 

E •• mple: C.lcu •• tlng • Percent Ch.,.... The cost of blouses at 
Sonja's Boutique recently rose from $24.99 to $26.99. What was the 
percentage increase? 
24.99 I ENTEA I 26.99 lv' 24. ~999 

XI 26 . 9_ 
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.1 CATALOG ] fIl!ll1 m 1!!!I!l IY: 24.9999 
x: 8 . 9932 

The price increased slightly more than 8%. 

Trigonometry 

Setting Trigonometric Mode. 

The first row of the MODES menu (. 1 MODES ]) shows two sets of 
modes: 

• The arlgular mode tells the HP-42S what unit of measure to assume 
for numbers used with trigonometric functions. 

360 degrees - h- rad ians - 400 grads 

• The coordinate mode indicates how complex numbers are dis­
played-rectangular or polar notation. Refer to chapter 6 for a 
complete description of complex numbers. 

To change a mode, press the corresponding menu key. 

• MOOES 

Trigonometric Functions 

Degrees (no annunciator).· 

Radians (iliAD annunciator~ 

Grads (OIilAD annunciator). 

Rectangular. • 

Polar. 

To calculate the sine, cosine, or tangent of an angle, use the trigono· 
metric functions on the keyboard . For exa mple, to calculate the sine of 
300 • press 30 []iID. 

• Drr"ult II('II ;n8. 
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To calculate an angle. use the inverse trigonometric functions on the 
keyboard . For example. to calculate the angle that produces a sine of 
0.866, press .866 . [ .\SIN] (arc sine). 

The trigonometric functions (including the inverse functions) observe 
the current angular mode fo r all calculat ions. 

Exampl.: Us ing the COS Function. Show thai the cosine of (5/ 7)'1" 
radians and the cosine of 128.570 are the same (to four decimal 
places). Start by setting Rad ians mode (iliAD turns on) . 

• 1 MOOES I ",I~::...!;~~~ 0~2~~~,--0 ___ ---.J 

Calcu late (5/ 7)11". 

5 [ ENTER ] 7 0 . C!J 0 

Calculate the cosine of (5/7)'1". 

leosl IY: 8 . 9032 
x: -9. 6235 

Now, switch to Degrees mode (iliAD turns off) . 

• 1 MODES 1 "'I ,.....""""''''',.------, y, 8.0032 
.XI -0 . 6235 

Calculate the cosine of 128.57°. 

128.57 1cos l 

When you' re done. both results are in the display for you to compare. 

Eumpl.: Calculating an Angl • . The angle 0 in the following trian­
gle can be determined by using the arc (inverse) trigonometric 
functions. 
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Suppose Q - 4 and, -

4 1ENTEAI80 

. '''SIN I 

The angle 0 is 30°. 

c 
a 

9 

b 

8. What is 8? 

lv, -9 . 6235 
.x: 9.51399 

Iv: -13.6235 
x: a0 .Beee 

The Conversion Functions 

The first row of the CON VERT menu (. 1 CONVERT I) contains six (unc­
tions for converting trigonometric units or coordinates. 

.DIG Radians to degrees . 

.1. Degrees to radians . 
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Hours-minutes-seconds to hours . 

Hours to hours-minutes-seconds . 

Po/ar to rectangular , 

Rectangular to polar. 

The -DEC (to degrees) function converts a real number in the X-regis­
ter from radians into decimal degrees. Conversely, the -RAD <to 
radians) function converts a real number in the X-register (rom deci­
mal degrees into radians. (The current angular mode is ignored by 
these two (unctions.) 

For example, convert 0.5 radians to degrees . 

• 5 . 1 CONVERT I "'Iv::-, "30".'00""'000------, 
Ix, 28. 6479 

Convert 30° to radians. 

30 .1 CONVERT I •• lv' 29. 6479 )(, 0 . 5236 

Using the Hours·Minutes·Seconds Format 

The HP-42S has (our (unctions for working with numbers expressed 
in hours-minutes-seconds formal . You may use this format for time 
values (H.MMSSss) or angles expressed in degrees (D.MMSSss). For ex­
ample, the (allowing numbers could represent the time 15:25: 18.98 or 
the angle 15°25' 18.98-: 

1:5.2:51898 - - .....-
Houff Minltes ~s 

or (18.98) 
<leg"', 

1:5 , 42 19 

Hours or degrees In deci­
mal format (rounded 10 
four decimal places) 

Converting " .... n 'orm.'s. Values for time (in hours) or angles 
(in degrees) can be converted between dedma)-(raction (orm and 
hours-minutes-seconds form using the one-number (unctions ... HR (to 
decimal hours) and -HMS (to hours-minutts-st conds). 

For example, convert 1.25 hours to hours-minutes-seconds (ormat . 

1.25 .1 CONVERT I li!!!i!II 

Executing 
back to 1. 

would change 1.1500 (thai is, 1:15;00 or 1°1S'OO-) 
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Arithme tic With Minute • • ncI Second •• To add and subtract time 
(or angle) values in hours-minutes-seconds form, use the HMS+ 
(hours-minutts-stconds, add) and HMS- (hours -minutts-stconds, sub­
tract) functions. 

For example, if a meeting started at 9:47 a.m. and adjourned at 1:02 
p.m., how long was the meeting? Enter the two times in hours-min­
utes-seconds format. (Enter 1:02 p.m. as 13:02.) 
13.02 I ENTER J 9.47 "IY;:-' .I'3,-."02O'0"'0.--------, 

.x: 9 . 47_ 

Execute HMS- using the function catalog . 
• 1 CATALOG 1 _ 

Use (!] and ~ to find the HMS- function . (Remember, these keys 
repeat if you hold them down.) When you find the function, execu te it 
by pressing the corresponding menu key. 

"'IY'"" 1 ...... 15 .. 0"'0---- --, 
.x: 3 .1500 

The meeting lasted 3 hours and 15 minutes. 

To multiply or divide using an hours-minutes-seconds value. first con­
vert the number to decimal hou.rs (. 1 CONVEAT I_). then perform 
the arithmetic. If you need the result expressed in hours-minutes-sec­
onds format , convert it back ( . 'CONVERT 1_). 

Coordinata Conversions (Polar, Rectangular, 

The coordinate conversion functions are ..... REC (to rtctangular) and 
..... POL (to polar). The rectangular coordinates (x.y) and the polar co­
ordinates (r,8) are measured as shown in the illustration below. The 
angle 8 is measured in the units set by the current angular mode. (The 
current coordinate mode is ignored by these two functions.) 

84 51 Numeric Functions 

x 

y 

Before converting a set of coordinates. be sure the angular mode is set 
to the proper units for 8 (page 80) . 

To convert Nctangul. r to pol.r coordln.te.: 

1. Key in the y-coordinate and press I ENTER I. 

2. Key in the x-coordinate. 

3. Press .1 CONVERT I . The polar coordinates (r and 8) replace 
.r and y in the X- and V-registers. 

To convert pol.r to rectaftgul.r coordln.te.: 

1. Key in 8 and press I ENTER I. 

2. Key in the radius. r. 

3. Press . : CONVERT I . The rectangular coord inates (x and y) 
replace rand 8 in the X- and V-registers . 
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Altering Parts of Numbers 

The second row of the CONVERT menu contains the (ollowing 
functions: 

Integer part. 

Fractional par'. 

Round. 

Absolute value. 

Sign. 

Modulo. 

In'ege, Part UP), The IP (undion removes the fractional part of a 
real number. For example. the integer part of 14.2300 is 14.0000. 

Fractlon.1 P.rt (FP). The FP (unction removes the integer part of a 
real number. For example, the fractional part of 14.2300 is 0.2300. 

Rounding Mumber. IRND). The RND function rounds a real num­
ber to the number of digits specified by the current display formal. 
For example, to round a dollar value to the nearest penny. set the 
display format to FIX 2 and then execute RND (. 1 DISP I 02 
. rarNVill] ~ ). 
Absolute Val ... (A8',. The ABS function replaces the number in 
the X-register with its absolute value. If the X-register contains a com­
plex number, ASS returns r (the radius). 

The Sign of • Number ISIONI. The SIGN function tests a real num­
ber in the X-register and returns: 

• I if x is a number greater than or equal to zero. 

• - 1 if x is a number less than zero. 

• 0 if x is not a number. 

If the X-register contains a complex number, SIGN returns the two­
dimensional unit vector (which is also a complex number). 

liS, Num.nc Functions 

Modulo (MODI. The MOD funct ion calculates the remainder of 
y -:- x (where x and y are real numbers). 

Probability 

The PROS (probability) menu contains the fo llowing functions: 

. ... 08 Combinations . 

Permutations. 

Factorial. 

Gamma. 

Random number (0 '" )( < 1). 

Seod. 

The Probebility Functions 

Combln.tlon •. The COMB (combinations) function calculates the 
number of possible sets of y different items taken in quantities of x 
items at a time. No item occurs more than once in a set, and different 
orders of the same x items are not counted separately. The formula is 

Cy,r - r!(y x)! 

Permutations . The PERM (permutations) function calculates the 
number of possible different a"angements of y different items taken in 
quantities of x items at a time. No item occurs more than once in an 
arrangement, and different orders of the same x items art counted 
separately. The formula is 

y! 
Py,z - (y x)! 

F.ctorl.ls. The N! (factorial) function calculates the factorial of the 
real number (integers only) in the X-register. For example, calculate 51. 
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5. ' ""08 I ._ ~' 3. 1500 
, 120.0000 

Gemm •. The GAMMA (unction calculates f{x). Key in ;r and then 
press • po 108 

Generating a Random Number 

To ,e ...... '. 8 r.ndom number. Press . ' PR081 . The RAN 
function returns a number in the range 0 ".. x < 1.' 

The calculator uses a sud to generate random numbers. Each random 
number generated becomes the seed for the next random number. 
Therefore, a sequence of random numbers can be repeated by starling 
with the same seed. 

To s tore . new ..... : 

1. Key in any real number. 

2. Press . l£' Q!1 

Whenever Continuous Memory is reset, the seed is reset to zero. 
When the seed is equal to zero, the calculator generates a seed 
internally . 

• The r.ndom number gmerltor In the HP·42S actually ~rn5 • number that i. pari of • 
uniformly distributed I*",dor.ndom number ~~. Th15 ~U~ pa_ the .tp«b'.1 
teft (D. KnulI\. St,"ill~mlri,.1 Algorithms. YQl. 2, London: Addison Weley, 1981). 
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HyperbOlic Functions 
To use a hyperbolic function , key in z, then execute the fu nction (See 
chapter 4, Execut ing Functions) . 

To Calculate: EJ:ecute: 

Hyperbolic sine of z . SINH 

Hyperbolic cosine of z . COS H 

Hyperbolic tangent of z. TAN H 

Hyperbolic arc si ne of z . ASINH 

Hyperbolic afC cosine of z . ACOSH 

Hyperbolic arc tangent of z. AT ANH 
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6 
Complex Numbers 

As mentioned in chapter 3, complex numbers are one of the (our 
types of data used by the HP-42S. In this chapter you will learn: 

• How to enter complex numbers. 

• How complex numbers are stored and displayed. 

• How to do arithmetic with complex numbers. 

• How to convert the storage registers to hold complex numbers. 

Entering Complex Numbers 

There are two common notations (or writing a complex number z: 

• Rtctangular form: z - x + iy. 

• Polar form: z - , 48. 

x 

y 

8 

10 8 , Complex Mum",. 

The following relationships exist and define how the two (orms are 
related.. 

r - rcosO 

y - rsinO 

r - VlJ + yZ 

i - FI 
There are two paris to a complex number: rand y. or r and fl . Each part 
may be any real number. The angle 8 is expressed using the current angu­
lar mode (Degrees, Radians, or Grads). 

To key 'n • comp'e. numb.r: 

1. If necessary, set the correct coordinate and angu lar modes (using 
the MODES menu). 

2. Key in the left -hand part (x or r); press I ENTER r. 
3. Key in the the right-hand part (y or 0). 

4. Press .1 COMPLEX r to convert the two real numbers in the X- and 
V-registers to a complex number in the X-register. Each part is 
displayed using the current display (ormat. 

For example, to key in the complex number 2 + ii , press 21 ENTER r 1 .1 COMPLEX r. 
The coordinate mode (Rectangular or Polar) determines how the cal­
culator interprets and displays complex numbers (as x + iy or r 40). 

How . 1 COMPlEX 1 WorkS: 

• If the X- and V-registers contain real numbers, executing .1 COMPlEX r combines them to (arm a complex number. 

t. 



• If the X-register contains a complex number, executing . 1 COMPLEX I 
separates the number into two real numbers. The left -hand part 
goes into the V-register and the right-hand part stays in the X­
register. 

/.ICOMPLEXI~ 

T 4 4 T 

Z 3 4 Z 

Y 2 3 Y 

X 1 2 + i1 X 

............. . rCOMPLEXI.............-

How Complex Numbers Are Displayed 

Internally, the calculator always stores complex numbers in rectangu­
lar form. This has the following effects when Polar mode is used: 

• The angle 8 is always normalized. That is, the angle portion of a 
complex number is never larger than ± 1800 (±1f radians). 

• If a complex number is keyed in with a negative radius, the radius 
is made positive. The angle 8 is increased by 1800 (T radians) and 
then normalized. 

• If a complex number is keyed in with a radius of zero, the angle 
portion of the number is also reduced to zero. 

If either part of a complex number is too large or too small to display 
using the current display format, both parts are displayed using engi­
neering notation (ENG 2). To view both parts of a complex number 
using full precision, press and hold . [ SHOW I. 
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, 
8 

The fo llowing four complex numbers are equivalent representations of 
the point P shown above. 

Coordln. t . Mod.: 

Rectangular 

Polar 

Polar 

Polar 

An.u •• r Mode: 

Any 

Degrees 

Radians 

Grads 

DI.p'. y: 

-3 . BBBB i 4 . B0B0 

5 . 0 BBB ~ t 2 6 .8 699 

5. 0000 ~2.2 14 3 

5. 0000 ~ 1 40 . 9666 

Arithmetic With Complex Numbers 

Most of the ari thmetic functions in the previous chapter work with 
complex numbers as well as real numbers. For example, calculate the 
fo llowing expression: 

(5 + ;3) + (7 - ;9). 

Ensure the calculator is in Rectangular mode. 

. 1 MODES 1 r-IY;:-' "0-. 0"0"'0"'0'------, 
,x: 0.0000 
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Enter the two numbers. 

5 3 . ' COMPLEX I 
9 ~ . 1 COMPW< 1 

And add them. 

ill 

IY: 5 . 0000 i3.0000 
,x : 7.0000 -i9. 0000 

IY: 0 . 0000 
x: 12. eeee - i6. eeee 

Complex Reaulta Produced b, R •• I-Number Functlona. Some 
real-number functions can produce a complex number as a result . For 
example, calculating the square root of a negative number produces 
the appropriate complex number. 

Mult iply the result from the calculation above by F2s .• 
25 ~1El lv, 12.aaaa .-i6.aaaa 

. x: 0 . 0000 15.00ee 

IY: e . eeee 
X: 30 .0000 i60.0000 

Vector Operations Using Complex Numbers 

A complex number can represent a vector in a two-dimensional plane. 
Using the vector functions in the second row of the MATRIX menu 
(page 220), you can perform vector operations with complex numbers. 

Example: Dot Product of Complex Numbe .... The figure below 
represents three two-dimensional force vectors. Use complex numbers 
and add the three vectors. Then use the DOT (dot product) (unction to 
find the component o( the resulting vector along the 1750 line. 

• ~ c.lcuu,tor', .bil!!)' to produce comple! Tftultl with ~al -number funct IoN (.In be dis-
abled by pt'ftIling (!] (rt:.1 rN liltl Clllly). To flable complex rfttIlts (.rlfT 
the)' Nove been dililbled with ), PftM MOOt. (!] (co"'pla-rt:11I1I t !lab/f ). 

.. '1 Complex Number. 

y 

1BON/ 82° 

17SC>.- _ ----....;;;.:::..=...'¥---- x 

100N I 28,0 

Select Degrees and Polar modes . 

. 1 MODES 1 .1 MODES 1 •• 
<63.4349 

Add the three vectors. 

185 I ENTER I 62 . ' COMPLEX I ~, 67.0~8 <63.4349 , 18~. a <62.a00a 
170 I ENTER 1 143 . 1 CO~PLEX 1 

100 I ENTER 1261 . 'COMPLEX I 

lv' 67 . 9~20 <63.4349 
XI 178 . 372 dll.1489 

Thus, the resulting sum is a force o( approximately 179 Newtons at 
111 ° . 

I I Comple. Number. .S 



Now calcu late the 175° component of this result. 

1 I ENTER 1 175 . 1 COMPLEX I r,y",ll;;7;;ar:.'9;;3i?7'22'«T1T1Tl:-. "1448'9'" 
XI 1.eeee " 175.13131313 

Thus, the resulting sum has a component o( approximately 79 New· 
tons in the direction o( 175°. 

I EX IT 1 

179 / 1110 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

175
0 

- - - - - _ J~ 
'9N 

" 8 : Comple. Numbers 

E •• mple: Computing lIoment • • To compute the moment o( two 
vectors, use the CROSS (cross product) (unction. The cross product of 
two vectors is a third orthogonal vector. However, when two complex 
numbers are crossed, the Hp·42S simply returns a real number that is 
equal to the signed magnitude of the resulting moment vector. 

Find the moment generated by the force act ing through the lever in 
the illustration below, where 

Select Degrees and Polar modes. (You can skip this step if you have 
already selected these modes.) .t MOOES 1 . ' MOOEsl l!II. "63.4349 

Key in the radius vector and the force vector. 

5 'ENTER I 50 . 1 COMPLEX I r.IY:C' "'''8""'. 8"'5"8"6'- -----, .x,5.eeee ,,5e.eeee 
300 tENTER I 205 . rcOMyLfi] Y' 

x' 
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Calculate the cross product. .1 MATRIX] [!] rfltOTI lx' 633.9274 I ___ GlllIIlIDIIIIII:I 

The moment vector has a magnitude of 634 and, since the result is 
positive, the vector points up, perpendicular to the plane of this 
page.· 

I EXIT ] 

Storing Complex Numbers 

Complex·Number Variable. 

When you store a complex number into a variable, the variable name 
is added to the complex-va riable catalog. To display a catalog menu 
conta ining all of the complex-number variables, press . 1 CATo\LOO 1 

CP X . To recall a va riable from the catalog. press the corresponding 
menu key. Refer to chapter 3 for details on using variables and 
catalogs. 

Making the Storage Register. Complex 

Norma lly. each storage register can hold only a real number or an 
Alpha string. However, you ca n change the type of the REGS matrix to 
complex so that each storage register holds a complex number . 

• If th~ probl~m )'OtI're working requiret _ true (three dimt"nsion, l) v«tor '05 • ,""II. UH • 
I )( J matriK to rt'J>«'Ii'l'f' t u(h v«!or in thfft dimensions. 

•• I: Compl •• Number • 

To m.ke the stor.ge regilterl comple.: 

1. Enter zero as a complex number: 0 IENTER I . COMPLEX !. 

2. rress I STO] [!J RUI to add the complex number (zero) to the 
REGS matrix. 

Since the result of any arithmetic is complex if either operand is com­
plex, this procedure makes the storage registers complex. The 
pr?,edure will fail if any of the storage registers contain an Alpha 
stnng. 

To m.ke the Itor.ge regilters , •• 1: 

1. Press I ACl] RECS to recall a copy of the storage registers into 
the X-register. 

2. Press .1 COMPLEX] to sepa rate the complex matrix into two real 
ma trices. 

3. Press ~ to move the matrix of real-parts into the X-register. 

4. Press I STO ] l IE 

I: Compl •• Numb.r. •• 



7 
Printing 

The HP-425 prints information using the HP 82240A Infrared Printer. 
which accepts the infrared signal generated by the calculator's printer 
port . 

The print annunciator (-..) comes on whenever the ca lculator 
sends information through its printer port. 

Printer port ~ 

l¥l HEW!.ETT 
PACKARD 

..... "PH SOENTFIC 

Print annunciator 

I 
. - I 

With a printer you can : 

• Print intermediate and final results, includ ing all types of data . 

• Keep a running record of your keystrokes and calculations. 

• List the names of programs and variables stored in the calcu lator. 

• Print complete and partial program list ings. 

• Print a copy of the display. 

100 7 1 Prlntl"" 

Common Printing Operations 

The first two rows o f the PRINT menu contains these print functions: 

• PRIM , PO. 

• a 

Print statistics . 

Print program. 

Print variable. 

Print stack. 

Print Alpha reg/s t8r . 

Print X-register . 

Print user (variables and programs). 

List program lines. 

Advance printer paper. 

Print LCD (liqu/d crysta l display). 

Delay t ime between lines. 

Here are a few common printing tasks: 

To en.b'e printing: Press . ' ~IN1 [!] (printing on). The 
PRON funct ion sets fl ags 21 (printer enable) and 55 (printer 
existence). 

The infrared. printer port remains enabled unti l you disable it by 
pressing . ,'PR(Nf)[!] 'M (printing off). The PROFF fu nction clears 
flags 21 and 55. 

To print the contents of the X-register: Press . PRINT ,. 

To print the contents of • v. ri.ble: 

1. Press . ' PRINT I [!lID 
2. Select the variable from the catalog, or type the variable name 

using the ALPHA menu . 
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For example, to print the contents of the storage registers"(lIw!!jIUIlCh are 
stored as a matrix named REGS), press . 1 PRINT I ........ 

To print the contents of the Alph. register: Press . 1 PRINT I 

Printing Modes 

How and wilen informat ion is sent to the printer depends on the cur­
rent modes. The functions for controlling the printing modes are in 
the third row of the PRI NT menu: 

• 1 PRINT 1 ..... .,.....-, 

To • • Iect • printing mod.: 

1. Press .[f"~)N!J III· 
2. Press one of the following: 

Printing on . 

Printing off. 

Manual mode. 

Normal mode. 

Trace mode. 

• (Manual mode). Use this mode when you want the cal-
culator to print only when a print function is exec:uled. The 
VIEW and AVI EW functions can also generate printer output 
in this mode. (This is the default mode.) 

• (Normal mode). Use this mode when you want to print 
a record of prompts and keystrokes. 

• (Tract mode). Use this mode when you want to print a 
record of prompts, keystrokes, and results. If a program is 
running, each instruction is printed as it executes. This mode 
is primarily intended for testing and debugging programs. 

102 71 Printing 

Flags That Affect Printing 

There are several flags that affect how and when information is 
printed. For example, to cause all printing to be double-wide, set fl ag 
12 (. 1 FLAGS 1 12). To return 10 normal-width printing, dear 
flag 12 ( . 1 FLAGS I 12). 

Flag' s ' Purpos. P •• _'s' 

12 Double-wide printing. 274 

13 Lowercase printing. 274 

15 and 16 Printing mode. 274 

21 and 55 Printer enable and prinler existence. 131 and 132 

Printing Speed and Delay Time 

Since the HP-42S is capable of sending informa tion faster than it can 
be printed by the HP 82240A Infrared Printer, the calculator uses a 
delay time to avoid losing informa tion. To optimize printing speed, set 
the delay time slightly grea ter than the time it takes (or your printer 
to print a single line of information. 

To •• t the prlntln, del.,. time : 

1. Key the delay time into the X-register (in seconds). The longest 
delay time you can sel is 1.9 seconds. 

2. Press . : PRINT I[!J I!!!!b!!Il 

If you' re operating the printer without an AC adapter, printing speed 
will slow down as the batteries d ischarge. If you are using the longest 
delay time (1 .9 seconds) and your printer is still too slow, replace the 
batteries or connect an AC adapter. Operating the printer with batter­
ies this low (without an AC adapter) will likely result in poor infrared 
communication and may damage the printer. 
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Low Calculator Batteries 

To conserve battery power, the HP-425 will not transmit data to the 
printer when the c::::J an nunciator is on. Jf low battery power oc~rs 
after you've started printing. printing stops and the ca lculator dIs­
plays Sa t t Too Lo w To P,.. in t . The calculator automatical ly 
returns to Manual mode. 

Calculator Functions That Print 

If printing is ena bled (a fter execu ting PRON). the VIEW and AVIEW 
funct ions automatically generate printed output (in addition to per­
forming their norma l (unctions). 

For more information on how these functions and flags 21 and 55 
affect program execut ion, refer to chapter 9, ·Program Input and 
Output: 

Printing Graphics in the Display 

The PRLCD (. ! r INl [YJ ) function copies the d isplay to the 
printer, pixel for pixel. The primary purpose (or this function is to 
print graphics that you create in the display using the PIXEL and 
AGRAPH functions (page 135). 

The ·PLOT· program on page 160 creates a plot in the display and 
then uses the PRLCD function to print it. 

Printing Programs 

To print .n entlr. progr.m: 

1. Press . ' INT (print program). 

2. Select the program from the ca talog. or type the program name 
(globa l label) using th e ALPHA men u. 

to. 7 1 Printing 

The PRP function prints the en tire program, even if the global label 
you specify is not the first line of the program. 

If you do not specify any label (. INT [Jl!l!l I ENTER II ENTER I), the 
calculator prints the current program. 

To print p. rt of • progr.m: 

1. Position the program pointer to the line where you want to start 
the listing (page 111). 

2. Press . 1~1 [!) I 

3. Key in the number of lines you want to print, nnnn. (If you en ter 
fewer than four digi ts, complete the instruction by pressing 
[ENTER I.) 

The program listing begins with the current line and continues for 
nnnn lines or until an END instruct ion is encountered . 

Character Sets 

Some characters are not prin ted as you see them in the display. This 
is because the character set used in the HP-42S does not directly 
match the character set used in the HP 82240A Infrared Printer. Com­
pare the character table in append ix E of this manual with the 
character set listed in the HP 82240A owner's manual. 
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8 
Simple Programming 

Part 1 of this manual introduced you to several functions and opera­
tions that you can use manually (from the keyboard), In this chapter 
you will learn how programs can be used to store and execute a se­
quence of functions. More specifically, you will learn: 

• How to key a program into memory. 

• How to edit (change) a program. 

• How to execute (run) a program. 

• What happens when an error causes a program to s top. 

• About the parts of a program. 

• How to dear a program from memory. 

The progra mming information in this manual (chapters 8, 9, and 10) 
should give you a good start at writing your own progra ms. If you 're 
interested in more ad vanced programming information and tech­
niques, refer to the HP-42S Progra mming Exam ples and Techniques 
manual (part number 00042-90020). 

An Introduction to Keystroke Programming 

The sequence of steps a program uses to perform a calculation are the 
same as the s teps you would execu te when solving the problem man­
ually. By programming your calculator you ca n repeat operations or 
calculations without repeating the keystrokes every time. 

For example. consider the formula for the area o f a circle: 

A - r r. 

, .. 8 : Ilmple Progr. mmlng 

To calculate the area of a circle with a radius o f S, you would key in 
the radius, square it, and then multiply by T . 

5 . 0 . 0 0 l;"v'''';0~. 0"'0"'0"0 - ----, 
x, 78.5398 

The keystrokes .~ . 0 0 can be stored as a program and then 
executed any number of times for circles o f diHerent rad ii. Such a 
program might look like this: 

91 lBL MAREA -
92 )(1"2 
93 PI 
O. x 
9 5 END 

This program assumes that the radius is in the X-register when the 
program runs. To calculate an area, you would key in a radius and 
then run the p rogram. The result (the area of the circle) is left in the 
X-register when the program ends. 

The label (line 01) identifies the program so you can refer to it by 
name. The EN D instruction (line OS) separates this program from the 
next program in memory. 

Eu mple: Keying In and Running a Program. To key a program 
into the calculator, press . , GTID ElEJ to move 10 a new pragram spact 
(page 11 8), and then press . ' PRGM] to select Program-entry mode. 

• GrQl EJ EJ .t PROM r IB0H 0-Byte Prgfll ) 
.01 . END . 

Key in the program lis ted above . 

• F 1M .N I UL AREA [ ENTER r IOi! ( 8-Byte Pro. ) 
01 K BL "AREA" 

The next three lines are the body of the program- that is, the pari 
that calculates the area of the circle. As you press the keys, the calcu ­
lator records them and automatically numbers them as program steps. 

8 : Ilmpi. Progr.mmlng '09 



.~ Ig~.~~~ "AREA" 

. 0 102 Xt2 
03. PI 

0 1°3 PI 04t x 

The calculator has automatically provided an END statement (or you, 
so the program is complete. If you want to review the program before 
exiting Program-entry mode. use [!] and m to move up and down 
through the lines of the program. 

[eXIT] IY' B. a0e9 
X: 78 .5398 

Now you can use the program to calculate the area of any circle given 
the radius, r. Key in a radius of 5 and run the program. 

S [XEQ] lv, 78.5398 
~x~,7~S~.~5~39~S~ ______ ~ 

The result is the same as when you solved the problem manually. 

Find the area of a circle with a radius of 2.5. 

2.5 I 'EO I 1:::-, 7"S ...... 5"'3;<;9S.-----, 
~, 19.63:50 

Divide the two results. 

o Iy' 7S~539S 
x: 4. "e0e 

The area of a circle with a radius of 5 is 4 times greater than the area 
of a circle with a radius of 2.5. 

1 t 0 81 Simp" ~r.",",lntI 

Program-Entry Mode 

The . 1 PRGM I key toggles the calculator in and out of Program·entry 
mode. In Program--entry mode, functions and numbers you key in are 
saved as program instructions. 

The Program Pointer 

While working the example above, you may have noticed the . char· 
acter in the display. This is the program pointer. It points to the curren t 
program line. If the current program line is too long for the display, 
press and hold the . 1 SHOW 1 key to display the entire line. 

Moving the Program Pointer 

The following instructions are nonprogrammable, so you can execute 
them in or out of Program·entry mode to move the program pointer. 

To move the progr.m 
polnt.r to: 

The next program line. 

The previous program 
line. 

Une number nnnn of the 
current program. 

A global label. 

A new program space. 

.1 SST I (or [!] if no menu is displayed) .1 SST I (or ~ if no menu is displayed) 

. 1 GTC I EJ nnnn 

. 1 GTO I EJ I ENTER I label I ENTER I 

. IGTOI OO 

In. erting Program Lin •• 

Instructions keyed into a program are inserted immediately alter the 
current program line and the pointer advances to the new line. There· 
fore, to insert a program line between lines 04 and 05 of a program, 
you would move the pointer to line 04 and then key in the 
instruction. 
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Deleting Program Line. 

To delete a program line, position the program pointer to the line you 
want to delete, and then press (£I . When you delete a line, the pro­
gram pointer moves to the previous line. 

To delete several consecutive program lines, use the DEL (del tit) fune· 
lion (page 120). 

Executing Programs 

In general, there are two ways to run programs: 

• Normal tncution. Program instructions continue to execute until an 
instruction that stops program execution is encountered (such as 
STOP. PROMPT, RTN, or END) or until you manually stop the 
program by pressing 1 RIS 1 or 1 EXIT I • 

• Stepwise trecution. Program instructions are executed one at a time 
as you step through the program with the . 1 SST 1 key. This method 
of executing a program is especially useful when you are debugging 
a program (testing for errors). 

Remember, Program-entry mode must be off to run a program. 

Normal Ex.cution 

To e.ecute • progr.m u.lng ,be progr.m c.'.log: 

1. Press lxEalor . !CATALOGI •• 

2. Press the menu key corresponding to the program you want to 
execute. 

This method is used in the example on page 110. 

To ••• lln • progr.m '0 'he CUITOM menu: 

1. Press . ,As'ilo'D _1ID 
2. Press the menu key corresponding to the program you want to 

assign. 

112 8 : S impl. Programming 

3. The CUSTOM menu has three rows; use [!] or [!] to display the 
row you want and then press the menu key where you want the 
program assigned. 

For example, assign the· AREA- program to the CUSTOM menu. 

. 1 ASSIGN I 

[E] (the third menu kty) 

Now, each time you want to calculate the area of a circle, key in the 
radius and then press •• 5_ 
3.25 I!I!!!IIl 

Ix: 79. 5398 __ EliD_ 

Running a Program With I R/S I 

To run the current program beginning with the current program line. 
press I RIS I (nm / stop). IJ you hold the I RIS I key down, the calculator 
displays the current program line (. ); that is, the line to be executed 
next. IJ you hold 1 RIS 1 down until HULL appears, the program does 
not begin running when you release the key. 

You can position the program pointer to the top of the current pro­
gram by executing the RTN function when Program-entry mode is 
off . Therefore, to run the current program (beginning with the first 
line). press . 1 paM FeN I and then 1 RIS I. 
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Stopping a Program 

To stop a running program press [RIS lor I EXIT I. Execution halts after 
the current instruct ion is completed . To resume execution, press I RIS I 
again . 

Testing and Debugging a Program 

The HP-42S allows you to execute any progTam one step at a time 
with the . 1 SST I key. This feature is particularly useful when you ace 
trying to fi nd a bug (error) in a program or when you just want to see 
how each instruction in a program works. (Note that if there is no 
menu displayed, the [!] and ~ keys can be used to execu te the 
• 1 SST I and . 1 SST I (unct ions.) 

While testing or debugging a progra m, you may wa nt to use Trace 
mode to print a running record of each prO;8'.'limlstep as it is execu ted . 
To select Trace mode, press . ( PAINT I [!] • 

To ••• cute • progr.m one atep .t • t ime: 

1. Position the program pointer to the label or line number where 
you want to start executing the program. If you skip this step, 
execu tion will begin with the current program line. 

2. Be sure Program-entry mode is off. If any data is needed at the 
start of the program, enter it. 

3. Press and hold .1 SST I to d isplay the current program line. When 
you release .1 SST I, the instruction is immediately executed and 
the program pointer advances. 

If you hold the .1 SST I key down too long, HULL appears and 
the program instruction is not execu ted when you release the 
key. 

When the program pointer reaches the end of the current program, it 
wraps around to the fi rst line. 

You can move the program pointer up (backwards) through a pro­
gram with the .1 eST I key. The .1 eST I key: 

• Moves the program pointer witllout executing program instructions. 

". 

• Repeats when you hold the key down. 

Error Stops 

If an error occurs while a program is running, program execution 
halts, and the appropriate error message is displayed. The error mes­
sage disappears when you press a key. 

The program pointer stops at the line that generated the error. To 
view the line, select Program-entry mode (. 1 PRGM I). 

A running program will ignore an error if flag 24 (range ignore) or flag 
25 (error ignore ) is set. Refer to appendix C for more information on 
these flags . 

The Basic Parts of a Program 

Program Lines and Program Memory 

As you've already seen, when the HP-42S is in Program-entry mode, 
keystrokes you enter are not immediately execu ted, but are stored in 
program memory as instructions. Each instruction occupies a single 
program line, which is automatically numbered . 

Type. of Progr.m Line •• Program lines are divided into several cat­
egories. A program line may contain: 

• A program label (such as LBL MAREAM ). 

• A complete instruction (such as a simple numeric function, like 0 , 
or an instruction that includes a parameter, like I STO 114). 

• A complete number (called a numeric constant). 

• An Alpha string of up to 15 characters (called an Alpha constant). 

Memory Requirement •• Program steps may vary in size from 1 to 
16 bytes. At the top of each program (line 00) the calculator displays 
the size of the current program in bytes . 
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If you run out of memory while trying to enter a program line, the 
calculator displays I nsu (( i c i en t Mellor '=I . Refer to appendix B, 
·Managing Calculator Memory: 

Program Labels 

A label is an identifier placed at the beginning of a series of program 
steps. Program labels may be used anywhere in a program. Generally, 
a program starts with a global labtl . Within a program. individual 
routines can be identified with local labtls . 

Global ...... , • • Global labels use Alpha characters and are dist in­
guished by quotation marks around the label name.- For example, the 
program at the beginning of this chapter has a global label: 

91 LBL " AREA " 

Global labels may be one to seven characters long. The Single-letter 
names A through J and ~ through e are reserved for local Alpha la­
bels (which are displayed without quotation marks). 

Global labels: 

• Can be accessed no matter where the program pointer is located. 

• Are listed in the program catalog (. [ CATAlOG I ). 

• Can be assigned to the CUSTOM menu . 

• Should be unique within calculator memory to avoid confusing one 
program with another. 

Local ...... I •• There are two types of local labels: numtric and A/phil . 

• Numeric labels are identified by two digits. LBL oe through 
LBL 99. (LBL BB through L8L 14 are called short form local la­
bels because they use less memory.) 

• Local Alpha labels use single Alpha characters, L8L A through 
L8L J and LBL • through LBL e . 

• To key in a g~l la~ thlt begins with a digl t ~ractff. select an ALPHA submenu and 
then type the digit. Thl. fOKn the digit to berome an Alpha character. For eomple, to key 
in I.BI. T , preM. '" Nl _ I [ ENTER I. Withoul_, the li bel ill inter· 
pr-eted a, I.8L 01 . ... 

Local labels are used to mark and provide access to various segments 
of a program. The primary purpose for local labels is to facilitate pro­
gram brllnching. Refer to ·Branching· in chapter 10. 

Local labels can be: 

• Accessed only within the current program. 

• Duplicated in separate programs. That is. local labels do not need 
to be unique within calculator memory, but they should be unique 
within each program. (It is possible to use duplicate local labels 
within a single program if you consider the search patterns used to 
find local labels. Refer to page 148.) 

The Body of a Program 

The body of a program is where all the work is done. For example, 
the body of the· AREN program is: 

B2 X .... 2 
BJ PI 
•• x 

This program contains two functions (X t2 and x ) and a numeric con­
stant (PI). 

Constants 

Numeric Con.tants. A numeric constant is simply a number in a 
program. When the line is execu ted the number is placed in the X­
register. lifting the stack just as if you keyed the number in from the 
keybo ... d . 

The PI function (. W) operates like a numeric constant. Thus, the 
• AREA· program would return exactly the same result if line 03 
looked like this:-

B3 J . 141 ~926~3~9 

• Allhough lhe program would run the IIII~, keying In Ihe 12-dlgil approximalkln for .. 
"'kes H byles 01 program rMmOr)'; the PI functkln requires only 1 bylt . 
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Consecutive Numeric Consunts, Because numeric constants in 
programs are on different program lines, 1 EfflER I is not needed to sep­
arate them. Consider these two programs: 

al 12 
a2 ENTER 
a3 17 
0. x 

al 12 
a2 17 
03 x 

Both programs produce the same result (t 2 X 17), however the one 
on the right is one line shorter and saves one byte of program mem­
ory. To key in the program lines on the right, press 121 EfflER I [!) 17 

0 · 

Program ENDs 

Programs are separated from one another with END instructions. The 
last program in memory uses the permanent END, which appears in 
the display as . END .. 

After the first program in memory, you should insert an END between 
subsequent programs so they will be considered as separate programs, 
and not just labeled routines within the same program. There are two 
ways to enter an END at the end of a program: 

• Press .1 OTO 1 8 8 . This procedure automatically inserts an END 
after the last program in memory and positions the program 
pointer to the new program space at the bottom of program mem­
ory. This space contains the null program: 

as ( S-Bvt. Pr9_ ) 
al . END . 

• Or, manually execute the END function (press I XEa II ENTER 1 END 
1 ENTER I or use the funct ion catalog). 

Because END instructions separate programs, deleting an END causes 
the two programs to be joined as one program. You cannot delete the 
permanent ,END . . 

tt. . , .1 ..... ProgrlNnmlntl 

LBL 'PAM' 

END 
lBl ' BRUCE" 

END 
lBl 'CHRIS" 

END 
lBl "BOB' 

END 
lBl 'OEX' 

.END . 

Clearing Programs 

To cl •• r .n entire program from memory: 

1. Press . :"CL@." 
2. Specify the program you want to clea r using one of the 

following: 

• Press the menu key corresponding to a global label in the 
program. 

• Use the ALPHA menu to type a global label (I ENTER 1 18bel 
I ENTER I). 

• Or, press I ENTER 1 [ ENTER I to dear the current program. 
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To cl •• ' • portion of • p'09,.m: 

1. Press . (£, ~~ to select Program-entry mode (if the ca lculator is 
not already in Program-entry mode). 

2. Position the program pointer to the first line in the range of lines 
you want to delete. 

3. Press . .toR IYJ D!!C (delete). 

4. Key in the number of lines you want to delete. 

For example, to delete lines 14 through 22 of the current program, 
you would press: • (to select Program-entry mode), . IJ 
14 , ENTER I (to position the program pointer to line 14), . c q [!] 

9 'ENTER I (to delete 9 program lines). 

The DEL function deletes program lines only if the calculator is in 
Program-entry mode. 
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9 
Program Input and Output 

An interactive program has two general characteristics: 

• Input . The program prompts you to key in information or make a 
selection. 

• Output. The program presents resu lts in a meaningful format using 
the display or a printer. 

This chapter covers functions and techniques for making programs 
easier to use. You' ll learn about: 

• Prompting for values and using variable menus. 

• Displaying labeled output and messages. 

• Printing during program execution. 

• Working with Alpha data . 

• Displaying graphics. 

Using the INPUT Function 

Using the INPUT function is one of the simplest ways for a program 
to prompt for data to be stored into a variable or register. When an 
INPUT instruction is executed: 

• The current value of the variable or register is recalled into the X­
register. If you use a new variable name, the INPUT function 
automatically creates the variable and assigns an initial value of 
zero. 

• The normal label for the X-register (XI ) is replaced with the name 
of the variable or register being input and a quest ion mark. 
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• Program execution halts, allowing you to key in or calculate a 
value. 

When you press I RIS I, the value in the X-register is automatically 
stored into the variable or register and program execution continues. 

Pressing I EXIT I (if there is no menu displayed) cancels the INPUT 
function without storing any data. If you then press I RIS I, the INPUT 
is resumed with the original value. 

E • • mple : Using INPUT. The formula for the surface area of a box is 

AreQ - 2 ((length x height) + (length x width) + (height x width». 

The following program uses INPUT to prompt (or the values of L, H, 
and W and then calculates the surface area. 

01 LBL "SAREA" 
02 INPUT ~L" 

03 INPUT "H" 
04 INPUT "104 " 

05 RCL x "L" 

e. LA ST X 
e7 RCL x " H" 

e. RCL " H" 
e. RCL x " L" 

Ie + 
II + 
12 2 
13 x 
I. END 

Inputs each of the three 
variables. 

Calculates length x width . The 
value of W is already in the X­
register because it was the last 
value input. 

Ca lculates height x width 

Calculates length x height 

Calculates sum of the products, 
multiplies by 2, and leaves the 
result in the X-register. 

Key the program into your calculator. 

. 1 a TO 1 00. 1 PRaM 1 "10"0"'t7C-'0""--'B"'Y""t."""p"'r"'9". - ><""""""-
.el .END . 

. 1 PGM.FCN 1. 1 PGM.FCN I •• 
SAREA I ENTER I 
•• 'ENTER I L I ENTER I 

..'ENTERI H I ENTER I 

•• I ENTER I W I ENTER II EXIT! 

I RCLI01 ENTER I L I ENTER I 

. 1 LASTE I 

' RCLI0' ENTER I H I ENTER I 

'RCL II ENTER I H ' ENTER I 

' RCLI01 ENTER I L 'ENTER I 

I~T"H" I 
.~II!Q!IWJ!ICIIIIII" 

1
03 INPUT "H" 
04. 1HPUT "101" 

Ie. INPUT "W" 
.0~.RCLX "L" 

le~ LASTX o . RCLx "H" 

lee RCL "H" 09. RCLx "L " 

li0 + 
p . + 

"L" 
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Run the program to ca lculate the surface area o f a box that is 4 x 3 
x 1.5 meters. 

[xeo l •• 

The program is prompting for a value of L. Key in the length (4) and 
press 1 R/S I. 
4 [R/Sl 

Key in the height (3) and press 1 RIS I. 
3 IR/S] 

Key in the width (1.5) and press [R/S I. 
1.5 IAts I r.:IY::-' lie'. e"'e"'e"'e-----' 

.x, 45. eeee 

The surface area is 45 square meters. 

What is the surface area of a box that is twice as long? Run the p ro­
gram again . This time multiply the length by 2 and leave the other 
values as they are. 

[xeo l •• 

The surface area is 81 square meters. 
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Iv: 45.0000 L?4.eeee 
Iv: 8 . 0000 
H?3.0000 

IY' 3.eeee 
.W? 1. 5000 

Iv: 3 . 0000 
x' 81. eeee 

Using a Variable Menu 

Using a variable menu may be the most efficient way for a program to 
input values for several variables. The VARMENU (variable menu) 
function crea tes a menu containing variable names. When the pro­
gram stops, the menu is displayed allowing you to store, recall, and 
view variables. 

The VARMENU function requires a global program label as a param­
eter. When a p rogram executes VARMENU, the calculator searches 
(or the Specified program label. It then builds the variable menu using 
the MVAR (menu variable) instructions immediately following the 
specifi ed label. (The calculator ignores MVAR instructions except 
when they are being read by the VARMENU function.-) 

To store a value Into a menu variable: 

1. Key in or calculate the va lue. 

2. Press the corresponding menu key. 

To ,ecall the value of a menu va,iable: 

1. Press [ RCL I. 
2. Press the corresponding menu key. 

To view a menu va,iable without recalling It: 

1. Press . (shift). 

2. Press and hold the corresponding menu key. The message d isa p­
pears when you release the key. 

• The Solver and Integration applicationl also use variable memu defined with M VAR 

instructions. 
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To continue program execution: 

• Press a menu key. 

• Or, press I A/S I. 

IJ you con tinue by pressing a menu key, the name of the correspond· 
ing variable is stored into the Alpha register. Your program can use 
this informat ion to determine which key was pressed. If you continue 
by pressing I A/S I. the Alpha register is not altered . 

To e xit from a variable menu: 

• Press I EXIT I. 
• Or, select an applica tion menu ( . { SOLVEA r • • []!ill, . { MATRIX I. 

. @n or . (BASEl). 

Example: Using a Variable Menu. In the previous program, the 
INPUT funct ion was used to prompt for three variables. By replacing 
lines 02, 03, and 04 with th e following seven program lines, you can 
add a varia ble menu to the program. 

02 MVAR "LO 
03 MVAR " H" 
o. MVAR "." OS VARMEHU 
o. STOP 
07 E)(IT ALL 

OS RCL "." 

"SAREA " 

Declares the menu variables fol· 
lowing the global label. 

Crea tes the variable menu and 
stops the program. When the 
program is restarted, the variable 
menu is exited . 

Since the variables in a variable 
menu ca n be entered in any or· 
der, there is no gaurantee that W 
will be in the X· register (as there 
was in the first program). 

Ed it the ·SAREA· program. First delete lines 02, 03, and 04 . 

• IPAGMI . loTOI E) 4IENTERr 193 INPUT "H" 
94.INPUT lOW" 

(!] [! J[!l 101.LBL "SAREA " 92 RCLx il L" 

Now insert the new program lines. 

. 1 PGM.FeN 1. 1 PGM,FCN I II! "UM 

" 
M"". .. 

.1 CATALOOr eN 

1
02.MVAR 0 L" I 
.lIIII9amJl!JllllllU:J!JlDI!JlDB, 

1
03. MVAR "H " I 
.1II1:1iI1Ir:1DI1illlll1m:1'I1IlIB1DII. 

1
04.MVAR "W" I 
.1II1:1iI1Ir:1DI1illlll1m:1'I1IlIB1DII. 

IOS.VARMENU "SAREA" ~ 
. rDl:lillI:IDJl!JlllllIfJ:l!JlDI'B~ 

1
05 VARMENU "SAREA" 
06. STOP 

Use the arrow keys to find the EXITALL function in the catalog. 

m ... m -,- 106 STOP 
~.0~7.~E~X~[~T~AL~L~ ______ --J 

Now run the new version of the program. 

I "Q I ._ r-IX""' OS.1.'0"'0"'0"0-----------,1 .------. 
The variable menu is displayed, ready to use. Ca lculate the surface 
area of a box that is 5.5 x 2 x 3.75 em. 

5.5 "IL::;=s.-o"'se'"e""e-------,1 .------. 
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2 • 

3.75 H 

The surface area is 78.25 em2. 

1iji0000 
"WI 

= 7500 ----
Iv: 3 . 7See 
" , 78 . 2500 

__ I 

--I 

Displaying Labeled Results (VIEW) 

To d isplay the conten ts of a varia ble or register use the VIEW func­
tion. VIEW creates a message that includes the va riable or register 
name, an equal sign, and the data stored there. (Also refer to ' Prin ting 
With VIEW and AVIEW' on page 132.) 

For example, add these two lines to the end of the 'SAREA" program. 

18 STO "SAREA " 
19 VI EW "$AREA " 

Line 18 stores the result into a variable named SAREA. Line 19 dis­
plays the contents of SAREA . 

o I 510 I I ENTER I SAAEA I ENTER I 

• PFiGM . • GTO] IJ 17 [ ENTER I 

I STo l SAREF! 

• PGM,,"CN "'lEW SAREA 
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Iy' 78.2500 x: 0 . 0000 

" SAREA II 

18 TO "SAREA" 
19tVIEW "SAREA" 

IY, 78 . 2500 
x: 0 . 0000 

Now, run the program again using dimensions of 2 x 3 x 4 rn. 

[xEo l._ 

2 _a 3 _:11 4 ._IRlsl ISAREA=52. 0000 
" , 52 . 0000 

This time the answer is labeled fo r you. This technique is particularly 
useful when a program has several results. 

Displaying Messages (AVIEW and PROMPT) 

Messages are use(ul in progra ms to display descriptive prompts. out­
put. and error conditions. For a program to display a message. it 
must: 

1. Create the message in the Alpha register with an Alpha string. 

2. Display the contents of the Alpha register. 

To create a two line display, insert the lint Ittd character ( [!] 
) into the Alpha register as part o( your message. When you 

execute AVIEW or PROMPT, characters (ollowing the line feed char­
acter are displayed on the second line of the display. 

You can use more than one line feed character to produce multiline 
messages on the printer. However, since the calculator has a two-line 
display, anything following the second line feed character (within the 
same message) cannot be d isplayed. 

The AVIEW Function. The AVIEW function displays the con tents of 
the Alpha register. Depending on the status of nags 21 and 55, 
AVIEW may halt program execution or produce printer output. Refer 
to · Pri nting With VIEW and AVIEW· on page 132. 

The PROMPT Function. The PROMPT function d isplays the con­
tents of the Alpha register just as AVIEW does. However, PROMPT 
always halts program execu tion and only generates pri nter output in 
Normal and Trace printing modes. 
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Entering Alpha Strings Into Programs 

An Alpha string entered as a program line-called an Alpha con­
stant-is placed into the Alpha register when that line is execu ted. For 
a normal Alpha constant, like the one that (ollows, the Alpha string 
rep laces the previous con tents or the Alpha register. 

01 - Thi s is an" 

If the append symbol precedes an Alpha string, the calculator appends 
the string to the current contents of the Alpha register.-

02 ~ " Alpha String " 

Append Symbol~ 
After executing these two program lines, the Alpha register contains: 

Th is i s an Alpha String 

The ·SMILE- program on page 139 uses program lines like this to cre­
ate a special string in the Alpha register. 

To k., an Alpha string Into a program: 

1. Press . 1 AlPHA I 10 display the ALPHA menu. 

2. Opt ional: press I ENTER I to insert the append symbol (~) . 

3. Type the string. 

4. Press I ENTER I or .! AlPHA I to complete the string. 

An Alpha string in a program may be up to 15 characters long. (llIe 
append symbol counts as a character.) 

If the Alpha register fills up (44 characters), appending more charac­
ters pushes the left-most (oldest) characters out of the Alpha register. 

• NOI~ that ~ printen may not be able to print the appmd chanoCil'T . 
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This program displays three consecutive messages: 

0' .. He 11 0 there , • 
02 AVIEW 
03 PSE 
0. • t his progr~. · 

05 AVIEW 
0. PSE 
07 · h~ s 3 Messages , • 
0. AVIEW 
0. END 

Without the PSE instructions (lines 03 and 06) the program would run 
too fast to see the first two messages, A PSE is not nceded after the 
last AVIEW because the viewed information remains in the display 
a fter the program stops. Pressing a key during a PSE causes program 
execution to halt. Press [A/S r to resume program execution. 

Printing During Program Execution 

Printing is another important form of program output. For a complete 
description of print functions and modes, read chapter 7, ·Printing,· 

USing Print Functions in Programs 

When a print function (such as PRX, PRA, or PRY) is encountered in 
a running program, the calcula tor tests flags 21 and 55. In general, 
flag 21 (printer enabled) determines if printing is desired and flag 55 
(printer existence) determines if printing is possible. 

Fl •• 21 Fl •• 55 .... 1111 of Print 'unction 

Clear Set Of clear The print function Is Ignored and program execu-
lion continues wllh lhe next line. 

Sel Clear Program execution halts and displays 
Printin g I s Di sa bled. 

Sel Sel The print function is executed and the program 
continues . 

n. 



Printing With VIEW and AVIEW 

Like print functions, VIEW and AVIEW also test flags 21 and 55. In 
addition to performing their norma l display functions, VIEW and 
AVIEW produce printed output if flags 21 and 55 are set. 

To r.cord r •• ults, •• t fl.g 21 . If a program uses VIEW or AV IEW 
to d isplay important results, set flag 21. Then if printing is enabled 
(flag 55 set), the information is printed . 

If printing is disabled (flag 55 clear), the program stops so you can 
write down the displayed in£ormation. Press I RIS I to continue. 

To dls pla ,. but not record m ••••••• , cl •• r fla. 21 . If flag 21 is 
d ea r, nag 55 is ignored by VIEW and AVIEW. The information is dis· 
played and program execution continues. 

Working With Alpha Data 

This section describes the (unctions (or manipulating data in the AI· 
pha register. All of the techniques presented here can be executed 
manually; however, they are primarily meant (or programming. 

Moving Data Into and Out of the Alpha Ragilter 

In addition to keying data directly into the Alpha register or entering 
strings in programs, there are several ways to move data into and out 
of the Alpha register. 

Storing Alph. D.t •• The ASTO (Alpha store) function copies the 
first six characters in the Alpha register into the specified variable or 
register. To execute the ASTO (unction: 

1. I( Alpha mode is not on, press • ALPHA I. 

2 . Press ["5TO I. (The [5TO I key executes ASTO when Alpha mode is 
on .) 

3. Speci fy where you want the string to be stored: 

• It! a storage register. Key in the register number. 

• 111 a variable. Press a menu key to select the variable or use the 
ALPHA menu to type the name. 

• hI a stack register. Press 0 followed by .. 1[1- '" 1Ili:l!l 
v , TZ , or , -" . 

For eumple, to copy the flnt sl. characters of the Alpha regis. 
ter into the X-register, p ress • "LrH" JI " 5TO I 0 It . 

Re c.lling D ••• Into the Alph. Regis ter. The ARCL (Alpha recaU) 
function recalls data into the Alpha register, a ppending it to the CUt­

rent contents. To execute the ARCL (unction: 

1 . If Alpha mode is not on, press . ' ALPHA I. 
2. Press 1 "RCL I. (The 1 RCL I key executes ARCL when Alpha mode is 

on.) 

3. Specify the storage register, variable, or stack register you want 
10 recall. (Refer to slep 3 above.) 

If you recall a number into the Alpha register, it is converted to Alpha 
char~ct~rs and formatted using the current display formal. Recalling a 
matnx 1010 the Alpha register recalls its descriplor (such as 
( 2 x 3 Ma 1r i x J). 

When the Alpha register fills up, characters at the left end of the reg­
ister (t he ·oldest' characters) are lost to make room (or the new data . 

To ,ec. 1I .n 'nteger Into the Alph. register: 

1. Place the number in the X·register. 

2. Press . }tiM f£.N [!] [!] 1111' (Alpha append integer part). The 
AlP function appends the integer part o( the number in the X­
regisler to the current contents of the Alpha register. 

:ou ca n produce a similar result by using FI X 0 display format, clear­
I n~ flag 29 (to remove the deci ma l point), and reca lling a number 
~sms ARC~. A num ber reca lled this way, however, ma y be rounded 
I( the fractiona l part of the number is greater than or equal 10 0.5. 
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To translate a number into a cha racter: 

1. Key in the character code (the allowed range is 0 through 255). 
Appendix E lists all of the display characters and their character 
codes. 

2. Press . 1 PGM.FCN 1 [!J [!J t (X to Alpha). 

If the X-register contains an Alpha string, the ent ire string is ap­
pended to the Alpha register. 

If the X-register contains a matrix, the XTOA function uses each ele­
ment in the matrix as a character code or Alpha string. XTOA begins 
with the first element (1:1) and continues rowwise (to the right) until 
it reaches the end of the matrix. If the Alpha register fills up, only the 
last 44 characters to be appended will remain . 

The XTOA funct ion is especially usefu l for building a graphics string 
in the Alpha register. Refer to the program on page 139. 

To tra nsla te a character Into It s character code: Execute the 
ATOX (Alplla to X) function . ATOX converts the left-most character in 
the Alpha register into its character code (0 through 255) and returns 
the number to the X-register. The character is deleted from the Alpha 
register, shift ing the rest of the string left one position. If the Alpha 
register is empty, ATOX returns zero. 

For example, if the Alpha register contains J.an~ t , executing ATOX 
deletes the J and returns its character code (74) to the X-register. 

Searching the Alpha Register 

To search the Alpha register for a character or string, use the POSA 
(position in Alpha) function. POSA searches the Alpha register for the 
ta rget in the X-register. If a match is found, POSA retums the position 
number where the target was found (counting the left -most character 
as position 0). If a match is not found, POSA returns - I. 

The target may be a character code or an Alpha string. POSA saves a 
copy of the target in the LAST X register. 
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Manipulating Alpha Strings 

Once a string is in the Alpha register, there are several functions you 
can use to manipu late the data. 

Finding the Length of an Alpha String. The ALENG (Alpha length) 
function returns to the X-register the number of characters in the Al­
pha register. 

Shifting the Alpha Register. The ASHF (Alpha shif t) function de­
letes ~he six left -most characters in the Alpha register. You may want 
to shift characters out of the Alpha register after using the ASTO 
function. 

Rotating the Alpha Register. The AROT (Alpha rotate) function ro­
~ates the con.tents of the Alpha register by n characters (n is specified 
In the X-regtster). If n is positive, the rotation is to the left . If /I is 
negative, the rotation is to the right. 

Graphics 

Using the functions PIXEL and AGRAPH (Alpha graphics), you can 
create graphics in the display of the HP- 42S. The · DPLOT· and 
· PLOT· programs in the next chapter use the PIXEL function to pro­
duce graphs of functions (pages 156 and 160). 

Turning On a Pixel in the Displa, 

The PIXEL function turns on a pixel (one dot in the display) using the 
numbers in the X- and Y-registers. The x-va lue specifies the column 
(numbered from left to right; 1 through 13 1), and the y-value Specifies 
the row (numbered from top to bottom; I through 16). 

':~. LI ________________________ ~I 
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For a program to turn on a pixel in the display, it should: 

1. Put the row number in the Y-register and the column number in 
the X-register. 

2. Execu te the PIXEL (unction (. ,PGM CNJ [!] [!] ). 

Executing PIXEL turns on the specified pixel and sets the message 
flags (flags 50 and 51). This allows subsequent PiXEL and ACRAPH 
instructions to add to the existing display. 

To start with a dear display, execute CllCD (clear liquid crystal dis­
play) before turning pixels on. 

Drawing Linas in the Display 

The PIXEL function can also be used to draw vertical and horizontal 
lines across the display. To draw a vertical line, use a negative x-value 
( - 1 through - 131). To draw a horizontal line, use a nega tive y-va lue 
( - 1 through - 16). If both numbers are negative, then PIXEL draws 
two lines- one vertical and one horizontal. 

The plotting programs at the end o( the next chapter use this feature 
of PIXEL to draw an x-axis. 

Building a Graphics Image Using the Alpha Register 

To create a graphics image in the display, a program should: 

1. Create a string o( characters in the Alpha register with each 
character specifying a column of eight pixels. 

2. Specify where in the display the upper-left corner of the image 
should begin . Put that pixel-row number in the Y-register and 
the pixel-column number in the X-register. 

3. Execute the ACRAPH function (. POMFCNJ [!] [!] ). 
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The status of flags 34 and 35 determine how the graphics image is 
displayed: 

Fl •• 34 Fl •• 35 How the AGRAPH tm.p Is Dlspl.Vecl 

Clear' Clear' The image is merged with the existing display (logi-
cal OR). 

Clear Set The image overwrites ali phtels in that portion of 
the diSplay. 

Set Clear Duplicate 'on" pixels get turned ·off." 

Set Set All pixelS are reversed (logical XOA). 

• Delaull selling. 

Cr •• tlng .n Alph. String 'or AGRAPH. The ACRAPH function 
uses the character code of each character in the Alpha register as an 
eight-bit pattern for a column of pixels. 

Each pixel in a column has a spedal value. Adding the values for all 
the pixels you want to d isplay in a single column gives you the char­
acter code needed to produce that column. 

Value Dots to Print Print Entry 
t • ---.~ t 
2 • --_. 2 
4 0 
8 0 

t6 0 
32 • ---.~ 32 
54 • --_. 54 

t28 0 
99 ...... - Column Print Number 

To append the character to the Alpha register, key in the character 
code and then execute the XTOA function. You can type the character 
directly into the Alpha register if it is a typeable character. (Refer to 
the cha racter table in appendix E.) For example, the character code 99 
(calculated above) is the code for ·c·. 
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Example: U.lng Blna.., Mode to Calculat e a Column Value. You 
can use the built· in Base applicat ion· to convert a column pattern into 
a character code. For example, select the Base application and Binary 
mode. 

Key in the column pattern above as a binary number. Start at the 
bottom, keying in a 0 for ·oW pixels and a 1 for "on· pixels. (You can 
omit the leading zero if you wan t.) 

01100011 

Display this number in Decimal mode. 

DEC" ""'SO 

You don' t have to usc Decimal mode to use this number. While still in 
Binary mode, you could append the character to the Alpha register 
using the XTOA function. 

Example: DI.playlng a Happy Face. The program below crea tes 
this happy face in the display. 

1 0 •• 000 •• 0 
2 0 •• 000 •• 0 
4 000000000 
8 0 . 00000 . 0 

16 •• 00000 •• 
32 00 . 000 . 00 
64 000 ••• 000 

128 000000000 
. 16 35 64 35 16 

Column Pnnt Numbers -+- 27 64 64 27 

Use the characte r table in appendix E to look up these characte r codes. If 
the table docs not havc keystrokes for a particular characte r (in this case 
characte r number 27), then appe nd it to the Alpha registe r with the 
XTOA function. Refer to lines 03, 04, and 06 in the rollowing program. 

• RefC1' 10 ChaplL'!' 16 for more Information on the o.se applic;l.llon. 
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01 LBL "SMILE " 

02 "." 

03 27 
O' XTO A 

05 I-- " .@@!!, ,, 

O. XTOA 

07 I-- "~ . 

OB 5 
O' .2 

HI CLLCO 
11 AGR APH 
12 END 

Character number 16. 

Character number 27. 

Character numbers 35, 64, 64, 
64, and 35. 

Character 27 (X-register still con­
tains 27). 

Character number 16. 

Specifies the location of the im­
age: row 5, column 62. (To key in 
the two numbers press 5 I ErflER I 
(!) 62.) 

Displays the image and stops. 

Key in the ·SMILE· program. (If you are still in the Base application 
from the previous example, press I EXIT I.) 

. 1 GTO 1 [J [J . 1 PRaM 1 '"10"eo:.c"ei:_DS,","r.te:-,p;::rg"'.::-;)'--' 
.0' • END • 

• 1 PGM FCN I •• SMILE I ENTER I 

27 

• AfIC1' displaying the AlJ'HA menu (. Al~Jl, the h YSlrokH 10 type .. . ~: (!) 

• 
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.'_~ IENTERI #@@@# • 

• AlPHA I ENTER I - I ENTER I 

5 I ENTER I (!] 

62 

Now exit from Program-entry mode and run the program. 

I EXIT II XEol U 

• After d isplaying tIM- ALPHA menu .00 the .pptnd chaTllcteT' , . At"",, I ENTER I), the key-
strokes to type . .... a~: [!) . - - .. [!) ... - - [!) 

"[!) I~ • . 
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10 
Programming Techniques 

This chapter covers functions and techniques for writing more sophis­
ticated programs. You'll learn how to use: 

• GTO (go to) and XEQ (execute) instructions to cause program 
branching to execute subroutines and other programs. 

• The programmable menu to create merlU-driven progra ms. 

• Conditional tests and counters to create program loops (routines 
that repeat themselves). 

• Tests and comparisons to make decisions and ca use program 
branching. 

Branching 

Branching occurs whenever the program pointer moves to a line other 
than the ·next· line-that is, whenever program instructions are not 
executed sequentially. The two primary funct ions for branching are 
GTO and XEQ. 

Often flag tests and comparisons are rollowed by branching instruc­
tions tha t are execu ted according to the result of the test or 
comparison. 

Branching to a Label (GTO, 

Labels can be considered desti"atio"s for branching instructions. As 
explained in chapter 8, globa l labels can be accessed from anywhere 
in memory and local labels can be accessed only from within their 
own program. 
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There are three programmable forms of GTO instructions: 

• GTO nn for branching to a local numeric label (where nn is the la ­
bel number). 

• GTO label for branching to a local Alpha label (where label is a sin­
gle leiter A through J or a through .). 

• GTO -label- for branching to a globallabeJ (where label is the Al­
pha label). 

Here are a few examples: 

Exampl. 
Ins truction: 

GTO 03 

GTO A 

GTO "AREA" 

D.scrlptlon (K. ys ): 

Branches to lBL 03 ( . IGTO ] 03). 

Branches to LBL A (. 1 GTO II ENTER 1 
A I ENTER I). 

Branches to LBl "AREA" ( . IGTOI "RIA ). 

Executing GTO in _ Progr_m. In a running program, a GTO in ­
struction causes program execution to branch to the specified label 
and continue running at that line. 

Executing GTO From the Keybo. rd. Executing a GTO instruction 
from the keyboard moves the program poin ter to the corresponding 
label . No program lines are exeruted. 

Indirect Addre,,'ng With GTO. The following examples show how 
indirect addressing can be used with GTO instructions. That is, the 
label to be branched to is specified in a variable or register. 
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Exampl. 
Ins truction: 

GTO INO 12 

GTO IHO ST X 

De.criptlon IKe y. ): 

Branches to the label specified in storage regis­
ter RI2 (. 1 GTO] 0 12). For example, if 
RI2 contains the string ·AREA·, then program 
execution branches to LBL - AREA - . 

Branches to the label Specified in the variable 
ABC (. 1 GTO 10 ). For example, if 
ABC contains the number 17, then program 
exerution branches to lBL 17. 

Branches to the label specified in the X-register 
(. 1 GTO 18 8 ). For example. if 
the X-register contains the number 96, then 
program execu tion branches to LBl 96. 

Ceiling Subroutin •• IXEQ end RTN) 

The GTO function, described above, is used to make a simple pro­
gram branch. XEQ is used in much the same way with one important 
difference: after an XEQ instruction has transferred execution to the 
specified label, the next RTN (return) or END instruct ion causes the 
program to branch back to the instruction that immediately follows 
the XEQ instruct ion. 

XEQ instructions are subroutine calls. A subroutine call is not com­
plete until a RTN or END has been executed to return program 
execut ion to the line following the XEQ instruction. 

XEQ is also used to run programs from the keyboard (I XEa I). 

Ex.mple: OTO versus XEQ. Consider the follOWing two programs. 
tr you execute the first program (I XEO I ), TOHE 0 never exe­
cutes because the GTO instruction branches to the second program. 
Program execution halts when the END is reached in the second 
program. 
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131 LBL "PRC1" 
132 CTa "PRC2 " 
133 TONE 9 
134 END 

131 LBL "PRC2" 
132 TONE 9 
133 END 

However, if you replace line 02 of the fll'St program with an XEQ in­
struction (X EQ · PRC2 "), both TONEs will sound . When the END is 
encountered in the second program, execution returns to the line im­
mediately following the XEQ. Program execution halts at the END in 
the fll'S! program. 

131 LBL "PRCt .. 
92 XEQ "PRC2" 
133 TONE 0 
04 END 

131 LBL "PRC2 " 
132 TONE 9 
133 END 

Subroutine Return Loc.tlonl. When an XEQ instruction calls a 
subroutine, the HP-42S remembers the location of that XEQ instruc­
tion so that execution can return there when the subroutine is 
completed. 

For example, this illustration shows how the calculator nests subrou­
tines by remembering return locations. The HP-42S can remember up 
to eight pending return loca tions. 

Main program 
(top level) 

LSL R 

XEQ S 
SIH 

RTH 

End of 
program 

... 

l! 
r'\ 

LSL S 

1/ XEO C 
PI 

~ RTH 

LSL C 

1/ 
LBL 0 

1/ LSL E 

XEO D XEQ E 
SQRT 

~ 
RCL o Ro 

1\ RTH RTH RTH 

LOll of Subroutine Re turnl. Pending return loca tions are lost un­
der the following conditions: 

• If there are already eight pend ing return locations when another 
subroutine or program is called with an XEQ, the first (oldest) re­
turn location is lost.* In th is case, program execution never returns 
to the fi rst XEQ that called a subrout ine. Instead, execution halts 
when the fi rst subroutine is finally completed because there are no 
fur ther return locations. 

• All pending return locations are lost when you execu te any pro­
gram from the keyboard or perform any other operation (while 
program execution is halted) that alters the program pointer. Press­
ing .1 ssT] or 1 RIS I does not cause return locations to be lost. 

The Programmable Menu 

The HP-42S has a programmable menu which is used to cause pro­
gram branching. The MENU function selects the programmable 
menu. The menu is d isplayed when the program stops. You can de­
fine each key in the menu SO that when the key is pressed, a 
particular CTO or XEQ instruction executes. You can even define [!] , 
[!J , and I EXIT I. 

To define _ menu key: 

1. Enler a string into the Alpha register. This is the text that ap­
pears in the menu label above the key. (The Alpha register is not 
used when defining [!], [!J, or I EXIT I.) 

2. Execute KEYC (on key. go to) or KEYX (011 key. execute). (These 
functions are in the las t row of the r GM.FeN menu; press 
. 1 PGM FeN I [!].) 

3. Specify which key you want to define: 

• Press I 2:+1, [lli], [El , [lOG r. I lN I, 1 xea I, m, [!J, or [ EXI T I . 

• Or, key in the key number, I through 9. 

• Th~ Solver ~nd Intl'gl',ll ion ~ppl k~lkll\.1 I I!IO crt'ilt~ retum locol t;on •. I( the c • .icu l.l tor loses 
OI'Ie of th l'Sol! retu m s. progrol m e;:eocu tion Stope oI nd I n t rror meINge is d isplayed. 
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4. Specify a program label using one of these methods: 

• Select an existing global label by pressing the corresponding 
menu key. 

• Use the ALPHA menu to type an Alpha label (local or global): 
1 ENTER I label 1 ENTER I. 

• Key in a two-digit numeric label. 

Repeat this procedure for each menu key you want to define. Defin­
ing a key replaces any previous definition that may exist for that key. 

To diapl.y the protr.mm.ble menu: Execute the MENU function 
(press . 1 PGM FCN 1 (I) ). 

To cle.r .11 progr.mm.ble menu key deflnltlona: Execute the 
CLMENU (clear menu) (unction (press .1 CLEAR I (!] ). 

Ex.mple. The program segment listed below shows how the pro­
grammable menu can be used to emulate this menu: 

.... 

i •• tOI Programming Technique. 

91 LBL -Y EAR " 
92 LBL A 
93 - JAN " 
94 KEY 1 XEQ 01 
8:5 - FEB -
86 KEY 2 XEQ 92 
97 -MAR-
08 KEY 3 XEQ 03 
99 - APR -
19 KEY 4 XEQ 04 
II - MAY " 
12 KEY :5 XEQ 9:5 
13 - JUN " 
14 KEY 6 XEQ 06 

1:5 KEY 7 GTO 8 
16 KEY 8 GTO B 
17 KEY 9 GTO 99 

18 MENU 
19 lBL 29 
29 STOP 
21 GTO 29 

22 LBL B 
23 -JUL-
24 KEY 1 XEQ 97 
2:5 "AU G" 
26 KEY 2 XEQ 98 
27 "SEP -
28 KEY 3 XEQ 99 
29 -OC T-
30 KEY 4 XEQ 19 
3 1 " NOV" 
32 KEY :5 XEQ 11 
33 MOEC M 
34 KEY 6 XEQ 12 

Defines the first row of the ·YEAW menu. A 
different subroutine is executed for each 
month . The routines for the first six months 
are labeled with loca l labels 01 through 06. 

Defines the m, (!], and I EXIT I keys. The m 
and [!] keys are defined to go to the same 
program label (LOL 8) because this is a two­
row menu; either key should display the 
second row. The I EXIT I key is defined to cause 
a branch to a routine that exits the menu. 

The programmable menu is selected and the 
program stops. Because o( this little loop. 
pressing I RIS I keeps the program at line 20. 

Defmes the menu keys for the second row of 
the "YEAR' menu. 
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3S KEY 7 GTO A 
36 KEY 8 GTO A 

37 lBl 2 1 
3S S TOP 
39 GTO 2 1 

40 lBl 99 
41 CU1ENU 
42 EXITAll 
43 • TN 

44 LSL 01 

Defines the I]] and [!] to return to the first 
row of the menu. The [EXIT I key does not 
need to be define again. The definition made 
at line 17 is sti ll in effect. 

Stops the program. The programmable menu 
is still selected (line 18). 

The menu definitions are cleared and the 
menu is exited. If this program was called as 
a subrou tine from another program, execution 
returns to that program . 

The rest of the program consists of the sub­
routines (or each month (LBl 01 ... RTN, LBl 
02 ... RTN, and so on). For example, you 
migh t want to create a message in each o( 
these subroutines that displays the fu ll name 
of the month and the number of days in that 
month , 

Many examples in the HP-42S Programming Examples and Techniques 
manual (part number 00042-90020) use the programmable menu. 

Local Label Searches 

Searches for loca l labels occur only within the current program. To 
find a local label, the calcula tor first searches sequentially downward 
through the current program, starting at the location of the program 
pointer. JJ the specified label is not found before reaching the end of 
the program, the calculator continues the search from the beginning 
of the program. 
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A local label sea rch can consume a significant amount of time, de­
pending on the length of the current program and the distance to the 
label. To minimize searching time, the calculator remembers the dis­
tance from the GTO or XEQ instruction to the specified local label.· 
This eliminates the searching time for subsequent executions of that 
same GTO or XEQ instruction. 

Global Label Searches 

When the calculator searches for a global la bel, the search begins with 
the last global label (bottom of program memory) and proceeds up­
ward. stopping at the first label that matches the specified label. The 
search is in the same order as the labels are listed in the program 
catalog. 

Conditional Functions 

Flag tests and comparisons are conditional tunctions. They express a 
proposition that is either true or false depending on current 
conditions . 

• Executing a conditional function from the keyboard generates a 
message: Yes if the proposition is currently true, or No if the prop­
osition is currently false. 

• Executing a conditional (unction in a program causes a program 
branch using the do-it-true rule. That is, the program line immedi­
ately following the conditional is executed only if the condition is 
true. If the condition is false, the next line is skipped. That is. DO 
the next instruction IF the condition is TRUE. 

Tbe distarw:c 10 the label is ' tored intemilly II par1 or the (IT() or XOO instNC'tion. If 
this distance is greater than 4,096 b)1es in either dircC'lion ( 128 bytes ror shOr1 rorm 
labels; LnL 00 through LBL 14), the eikulllor C'lnnat "ore tbe distllK'C I nd 8 ICIKh 
mUit ute place for each execution or the inlltru('tion. 
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Flag Tests 

The (ollowing table shows the (our flag test functions and how each 
ca uses program branching (a skipped line) based on the status of the 
flag being tested . (These functions are in the FLAGS menu.) 

'I •• T.at If Fl •• 's S.t If Fl •• 'S CI •• r 

FS? Execute the next program Skip the next program line. 
line. 

Fe? Skip the next program line. Execute the next program 
line. 

FS?C' Clear flag and execute the Clear flag and skip the next 
flS)(t program line. program line. 

FC?C' Clear Ilag and Skip the neltt Clear Ilag and execute the 
program line . neltt program nne. 

• This function can onty be used with flag_ 00 through 35 and 81 Ihrough 99. 

The following program demonstrates a subroutine call (line 03) and 
flag tests (lines 02 and 08). If flag to is clear, FIRST is d isplayed, and 
then SECOND. IJ nag 10 is set, the order of the messages is reversed. 

Flag 10 Clear Flag 10 Set 

,J 01 LBL - FTEST -

,J 02 FS1 10 
0 03 XEQ B 0 

~] 
0. LBL A 0 --~ 

0 0 
0. - FIRST - 0 0 

0 0 
0. AVIEW 0 0 

0 0 
07 PSE 0 0 

0 0 ,- 00 FS1 '" 0 0 
0 0 0 0. STOP 0 0 0 

"--1 ! ~1 
10 LBL B 
11 ·SECONO " 
12 AVIEW 
13 PSE 

" 
EHO --" 
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Comparisons 

To comp." the X-regiate r with zero: 

1. Press :~I PG:M~FC:N~I ~IYl~ . lIlIIil 
2. Press _ . 0 ' I!I!!II 

To comp.r. the X-regls t. , with the Y-regls t. r: 

1. Press :~I PG:M~FCN:I~IYl~ .:~ 
2. Press . I 

If you execu te one of these functions (rom the keyboard, the calcu­
lator displays Ves or Ho, indicating the result of the test. Ir a program 
executes one of these (unctions, the calculator follows the do-if-true 
rule. 

Testing the Data Type 

The following four functions test the type of data in the X-register. 
They also follow the do-if-true rule for program execution. 

Function T •• t Proposition 

REAL? Does the X-register contain 8 real number? 

CPX? Does the X-register contain a complex number? 

MAT? Does the X-register coolain a matrix? 

STR? Does the X-register contain an Alpha string? 

Bit Test 

The BITI (bit test) function tests a single bit of a number. If the xth bit 
of Y is a I. then the test is true. Refer to chapter 16 fo r more informa­
tion on the Base application and logic functions. 
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Looping 

A loop is a sequence o f program ins tructions that starts with a label 
and ends with a branch back to that label. An infinite loop is the 
simplest kind . O nce started, this program runs until you slop it with 
IAlsl or I EXIT I. 

01 lBL ~ LOOP· 

02 BEEP 
03 GTQ " LOOP " 
04 END 

Looping Using Conditional Functions 

When you want to pcrfom an operation unti l a certain condition is 
met, bul you don' t know how many times the loop must repeal. you 
can creale a loop with a conditional test and a GTO instruction. 

For example, the following program loops until the RAN (random 
mlmber) function returns a number that is at least 0.9 . Thai is , the 
loop repeats if the random number is less than 0.9. 

01 LBL " RAHDOM " 
02 LBL 01 
03 0 . ' 
0. RRN 
05 X( V? 
0. eTa 0t 
07 END 

Why does this program have two labels? Since the HP-42S only has 
to sea rch fo r a local h'lbel once, the loop executes faster by branching 
to a local label . (Refer to ' Local Label Searches" on page 148.) What's 
more, using a local label and corresponding e TO instruction (rather 
than branching to the global label) sa ves fi ve bytes of program 
memory. 
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Loop-Control Functions 

When you want to execute a loop a specific number o f times, you ca n 
use special functions for that purpose-ISC (incremtnt, skip if greater) 
and DSE (decrtmt nt, skip if It55 tllan or tqual ). Both functions (located 
in the peM.Fe N menu) take a parameter ident ifying the variable or 
register containing the number that controls the looping. 

The format of the loop-control number is eeceeec.fffii, where: 

• eceecce is the current counter value. Execut ing Ise or DSE incre­
ments or decrements eceeece by the value of ii. 

• fff is the final counter value. 

• ii is the incrementfdecrement value. If ii is 00 (or unspeci fied), the 
calculator uses a default va lue of 01. 

Executing Is e increments eceecce by ii, and then compares the result­
ing value of eeeeeee with fff. If ceccecc is greater than fff, the next 
program instruction is skipped. 

Executing DSE decrements eeeecce by ii, and then compares the result­
ing value o f ceccecc with fff. If ceccece is less than or equal to fff, the 
next program instruction is skipped . 

E •• mple: U.'ng the ISG Function. The (a llowing program uses 
ISG to loop to times. The loop counter is s tored into a variable named 
COUNTER and is interpreted by the ISG function like this: 

ccccccc -~ -~ "j 
-~--~, ,...-.-

1 (by delault) 

131 LBL "LOOP" 

0000001 . 01000 
'-v-' 

You can omit leading 
and trailing zeros. 

02 1.01 ~--__________ --J 

133 STO "COUHTER " 
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B. LBL 01 
B. VIEW "COUNTER -
B' PS E 
B7 Ise ·COUNTER -
B. GTO 91 
B. " OOHE" 
IB RVIEW 
1l EHO 

Controlling the CUSTOM Menu 

If flag 27 is set when a program stops, the CUSTOM menu is dis· 
played. Before displaying the menu, however, the calculator also 
checks nag 72,· If nag 72 is dear (ind icated by EV in the MODES 
menu), the CUSTOM menu displays menu assignments you ha ve 
made. If fl ag 72 is set (ind icatl"<.! by LI in the MO DES menu), the 
CUSTOM menu displays keys (or executing local labels (page 301). 

Example Programs 

The programs in this section use many of the functions and tech ­
niques presented in chapters 8. 9, and 10. By examining them and 
using them, you should gain an even better understanding of pro­
gramming. For many more programming examples, refer to the 
HP-425 Programming Examples and Techniques manual (part number 
00042-90020). 

The Display Plot Program (" DPLDT", 

The -DPLOT· program plots a function in the display of the calcu­
lator. The function that you plot is entered into the calculator as a 
program. There are two general forms for a function program: 

• Thl' c:,l(Ulator alto c:htdt nas 72 whim )'OIl use . U! TOt.IIJ to display th~ CUSTOM 

~" . 

• 54 

• As ((x) , where the program returns a value using an input value in 
the X-register. For example, to plot a sine cu rve (j(x) - sin x), use a 
program like this: 

01 LBL "S INE " 
92 S IN 
03 END 

• As a Solver program . IJ the program uses menu variables, it is as­
sumed to be written in the proper form for use with the Solver. 
Refer to -Writing a Program for the Solver'" on page 179. 

The name of the function is stored in a variable named FCN. Since 
Alpha strings stored in variables are limited to six characters, the 
global label that you use to identify the function cannot be longer 
than six characters. 

You can determine what portion of the function is plotted by entering 
the limits of the plot: 

YMIN - bottom of the display 
YMAX - top of the display 

XM1 N - left end of the d isplay 
XMAX - right end of the display 

You can also specify where you would like the x-axis to appear. Usu­
ally, the axis is at y - O. IJ you don't want an axis, speci fy a y-value 
that is less than YMIN or grea ter than YMAX. 

To us. the UDPLOT" progr.m: 

1. Key the -DPLOT- program into your calculator. (The -DPLOT­
program uses 234 bytes of program memory.) 

2. Key in a program for the function you want to plot. 

3. Press I XEO I O-T • The program displays a variable menu con-
taining YMIN, YMAX, AXIS, XMIN, and XMAX. Store a value 
into each va riable: key in a number and then press the cor­
responding menu key. 

4. Press 1 RIS I. The program displays the current function name 
stored in FCN (if there is one) along with the Alpha menu . 

s. If necessary, type the name of the function you want to plot. 
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•• Press 1 RIS I. If the function does not use menu variables, plotting 
begins. 

7. If the function does use menu variables, the program stops and 
displays the variable menu . Using the variable menu: 

• • Store a value into each of the known variables: key in a 
number and then press the corresponding menu key. 

b. Press a menu key to select the plot variable. Plotting 
begins. 

When the plot is fin ished, the program prints a copy of the display (if 
printing is enabled). 

The example on page 185 uses -DPLOT" to plot a function for the 
Solver. 

91 LBL "OPLOT" 
92 MVAR "VM I H" 
93 MV AR "V MAX " 
94 MVAR "AX I S-
9~ MVAR -X MiN -
96 MVAR -XMAX" 

97 LBL A 
98 VARMENU "OPLOT" 
99 "R • .Id"," 
19 PROMPT 

11 CLA 
12 SF 2~ 
13 RCL " FCN -
14 CF 2~ 

1~ S TR '? 
16 ARCL ST X 

17 AOH 
18 STOP 

Com .... nt. : 

Declares the menu variables. 

Selects the variable menu, displays a 
R • .Id", message. and stops the program. 

Recalls the current function name (if 
there is one) into the Alph~ register. 

Turns on the ALPHA menu and stops the 
program so a function name can be en­
tered or changed . 
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19 AOF F 
20 ALENe 
21 X"' 9'? 
22 GTO A 
23 ASTO " FCN " 

2 4 CLA 
25 CF 81 
26 SF 25 
27 VARM ENU tNO " FCH" 
28 FC '?C 25 
29 SF 81 

30 Fe? 81 
3 1 STOP 
32 EXITAL L 
33 AL EHG 
34 X-0'? 
35 SF 8 1 
36 ASTO 03 

37 1 S 
38 RCL "VMAX-
39 RCL - "VMI H" 
.0 + 
41 STO 00 

42 RCL "XMIN" 
43 STO 0 1 
44 1. 131 
4:5 STO 02 

46 CLLCO 
47 XEQ - AXIS" 

48 L8L 01 
49 RCL 0 1 
59 FC'? 81 
5 1 STO IHO 93 
:52 XEQ I HO " FCH" 

Turns off the ALPHA menu and tests 
the length of the Alpha register. If the 
Alpha register is empty. execution re­
turns to the first variable menu. 
Otherwise, the funct ion name is 
stored into FeN. 

Selects the variable menu for the func­
tion. If there are no menu variables, 
flag 81 is set. 

Stops to display the variable menu (if 
flag 81 is dear). Tests the Alpha regis­
ter to see if a plot variable has been 
selected. If not. flag 81 is set. The vari­
able name is stored into RoJ. 

Calculates the y-value of one pixel. 

Stores the first x-value and a loop 
counter. (There are 131 pixels aaoss 
the display.) 

Clears the display and draws an axis. 

Recalls the current x-value. I( flag 81 
is clear. the x-value is stored into the 
plot variable. The (unction is then 
evaluated. using the current x-value. 
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53 >c eQ 92 ,. RCl 92 

"" PI XEL 

56 RCl "XMAX· 

"' RC L- ")(I"IIN" 
.8 131 .. + 
6B STO+ Bl 

61 ISG 02 
62 eTa 91 
63 PRlCO 
6. RTN 
6' GTO A 

66 L BL 02 
67 RCl- "YM I H" 
68 RC Lx BB 
6. 16 

The value of the function is converted 
into a pixel number. 

The x-value is incremented. 

If the plot is done, the disp lay is 
printed and the program SlOps, Line 
6S allows the program to be restarted 
by pressing I AIS I. 

Calculates a pixel number (or the 
given y-value. 

7B -
71 X>01 
72 Cl" 
73 A8S 
l< RTN 

'" l8l "AX IS" Draws an x-axis. 
76 RC l "AXIS· 
77 "EQ 92 
78 +/-

7. 1 
89 PI XEL 
8 1 END 

The Printe r Plot Program ,"PLOT", 

The ·PLOT· program plots a function on the HP 82240A printer. The 
plot is created in sections. Each section is plotted. in the display and 
then printed.. The result is a continuous plot of the (unct ion on a strip 
of paper. (The x-axis runs lengthwise on the paper.) 
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Before plotting a function, you must write a program that expresses 
the function . The name of the (unction is stored into a variable named 
FCN. Since Alpha strings stored in variables are limited to six charac· 
ters, the global label that you use to identify the function must be six 
or fewer characters. 

You can determine what portion of the function is plotted by en tering 
the limits of the plot: 

YMIN - left edge of paper 
YMAX - right edge of paper 

XMIN - beginning x-value 
XMAX - end ing x·value 

X/NC - increment of l'· values 

The x-values are printed at increments determined by X/NC. If you do 
not want these labels on your plot, set flag 00. 

You ca n specify where you would like the l'·axis to appear. Usually, 
the axis is at y - O. If you do not want an axis, set flag 01 . 

To u •• the "PLOT" progr.m: 

1. Key the "PLOT'" program into your calculator. (The "PLOT'" pro· 
gram uses 337 bytes of program memory.) 

2. Key in a pTOgTam fo r the function you want to plot. 

3. Press I XEQ 1 • The program displays a variable menu con-
taining YMIN. YMAX, AXIS, XMIN. XMAX, and X/NCo Store a 
value into each variable: key in a number and then press the 
corresponding menu key. 

4. Press I AIS I. The program displays the current function name 
stored in FCN (if there is one) along with the Alpha menu. 

s . IJ necessary, type the name of the function you want to plot. 

• • Press I AIS 1 to begin the plot. 
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., LBL · PLOT " Declares the menu variables. 34 13. Calculates the y-value o f one pixel. 

.2 I1VAR ""'HIN" 35 RCL "VMAX" 

.3 MVAR " ... MA X" 36 RCl- "YI1IH" 

.4 I1VAR "AXIS" 37 + 

.5 I'IVAR "XHIH" 3B STO •• .6 t1VAR "X I1A X" 
3. RCL "XI1IN" Stores the first x-value. .7 HVAR "XI Ne· 
4. STO ., 

.B LBL A Selects the variable menu and SlOps 41 LBL •• Clears the display . 

•• VARI1ENU "PLOT" the program. 42 CLLCO 
I. STOP 

43 Fe ? •• Labels the x-increment if flag 00 is 

II EXlTALL Exits from the variable menu and 44 ' EQ .5 clear. 

12 ' EO .7 inputs a function name. 45 Fe? ., Draws an axis if flag 01 is clear. 
46 ' EO .6 

13 PROM Prints the header information. 
14 AOV 47 1. e 16 Stores a loop counter into Ro2' 
IS "P l ot of I" 4B STO .2 (There are 16 rows of pixels in the 

16 PRA display.) 
17 AOV 4. LBL ., Plots the current point . 
18 SF 12 5. RCL "FeN" 

" CLA "' STR? 
2. ARCL "FeN" 52 XEQ 84 
21 PRA 

53 22 AOV RCL "XINe" Increments the x-value. 

23 CF 12 54 16 
55 + 24 PRV "VM IN " 
56 STO + ., 25 PRV "Y I1A X" 

26 PR V "AXIS· 57 RCL "X I1A X" Coes to LBl 03 if the plot is done. 
27 PR V "XH IH " 5B RCL 01 
28 PRV "XI1 AX· 59 X)V? 
2. PR V ·X I NC· 6. eTa 93 
3. AOV 61 ISe 92 Prints the display if all 16 values 
3 1 -. VI1IN· 62 eTa 91 have been plotted . 
32 •• ,(I1 AX "'. " 63 PRlCD 
33 PRA 64 CTO •• 
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6~ LBL 93 
66 PRL CD 
67 RTH 
68 GTO A 

69 LBL 94 
79 RCL 91 
7 1 XEQ IHD ST V 
72 SF 24 
73 RCL- "VHIH " 
74 RCLx e9 
75 1 
7. + 
77 CF 24 
78 RCL 9 2 
7. XOV 
80 X> 9? 
81 P I XEL 
82 RTN 

83 LBL 9S 
84 CF 2 1 
85 CLA 
8. ARCL 91 
87 AVIEW 
88 SF 2 1 
8. RTN 

.0 L8L 0. ., 

.2 RCL " AXI S" 

.3 RCL-
'4 RCL x 
.5 +, -
•• 
• 7 -
9B PI XEL 
99 +/ -
199 2 
191 -

"VHI H" 
00 

192 "xX)()(X~ 

193 AGRAPH 
194 RTH 

... 

Prints the final display. Line 68 al­
lows the program to be restarted by 
pressing [A/S I. 

Evaluates the function at the cur­
rent x-value and then plots the 
appropriate pixel. 

Puts an x-value into the display to 
label the x-axis. 

Plots an x-axis. Note that line 102 
is a string of multiply characters 
(. ALPHAI 00000IENTERI). 

105 L8L 07 Recalls the current function name 
10. CLA (if there is one) into the Alpha reg-
107 SF 2. isler. Turns on the ALPHA menu 
188 RCL "FCN" and Slaps the program. When the 
10. CF 25 program continues (when [ RIS 1 is 
110 STR? pressed), the function name is 
111 ARCL ST X stored into FCN. 
11 2 AON 
11 3 STOP 

"" AOFF 

" ' ASTO " FCN " 
11. END 

E .. mple: Using the Prlnte, Plot Progr.m. Key in the ·PLOT· pro­
gram listed above and the program ·MISCFN· below. Plot the 
function with YMlN - - 0.5, YMAX - 2, AXIS - 0, XM1N - -360, 
XMAX - 360, and XINC - 45. 

91 L8L "M I SCFN" 
92 ENT ER 
93 ENTER 
94 369 
9:5 ... 
96 XOV 
07 3 
0. x 
99 S IN 
10 x 
111 
12 + 
1 3 END 

.5@ ... 
;&IIEII" IIII:IIIII:II_I 
IYMIN=-0.5 I .IIIII:IIIEII __ IIII:II_. 
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o I!llIIl 

360 XMfUC 

~ ,. 
45 )C I Ne 

MISCFN [ R/S I 

IYMAX=2 I 
.lIIJICIIIICIIEllllIIIICIIIII:II_. 

ItIi.il1:.EllllIIIICIIIII:IIIII;! 

~AX=360 I IIIII:IIIICII .... ..,., ..... 

IX I HC=4S I 
.IIIICIIIIICIIEllllIIIICIIIII:II_. 

ICllllDlmlmDcmlllilll!llllIE1 

1-36°T, ..... 

The printer ou tput is shown on the following page. 

Print., Output: 

Plot of: 

MI SCF H 
VI'II H: 
VI'IAX= 
AXIS: 
XI'IIH= 
Xf'lAX= 
XI HC= 
.. Y/'IIH yl'tA)( + 
-368 ........ . 

-31 '" ' .... '. 
' .. 

-278 ) 

-225 

-189 

- 1 

-99 

-45 

B 

45 

99 

135 

189 

225 

278 

315 

36B 

( 

(, 

.. ' 
.. , .. ' 

". ". " . 

<, .. .. ' 

". ". 

.. :> 

- B.~ 
B 

-368 
368 

4S 
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11 
Using HP-41 Programs 

All programmable functions of the HP· 41 C and HP-4 1CV calculators 
have been built into the HP-42S. This means that programs written 
for these HP-41· calculators wi ll run on the HP-42S. 

In addition to the HP-41 C/CV function set, severa) new funct ions 
have been added to further enhance the programming capabilities o f 
the HP-42S. As you become more familiar with programming. you 
will probably want to modify your favorite HP-41 programs to take 
advantage of the expanded function set o f the HP-42S. 

In this chapter you'll learn abou t: 

• Special considerations you may need to make when running some 
HP-41 programs. 

• Read ing HP-41 program listings and keying programs into the 
HP-42S. 

• Enhancing HP-41 programs. 

Important Differences 

While the HP-42S fully supports the function set of the HP-41 CjCV 
calculators, there are some important differences that you should not 
overlook. Under most drcumstances, these differences will add to the 
accuracy or ca pability of an existing HP-41 program. Some HP-42S 
operations, however, may need to be disabled so operation more 
closely emu lates the Hp·41, 

• 'HI',.l" it u~ in this chlpler 10 refer to the HI'· 4' C and HP-.,CV ale-u illorl. Not I n 
ext~drd function. bui lt into the HP,. ICX aolculator I~ supported by the Hp· 42S. 

HP-41 User Keyboard 

The CUSTOM menu in the HP-42S provides capabilities that are sim­
ilar to the User keyboard on the HP-41. That is, you can: 

• Assign functions and programs to the CUSTOM menu . 

• Use the CUSTOM menu to execute local labels in the current 
program . 

Aag 27, which is used on the HP-41 to control the User keyboard, is 
used to control the CUSTOM menu . In general, setting flag 27 is 
equivalent to pressing .1 CUSTOM I. Clearing flag 27 is equivalent to 
pressing 1 EXIT I when the CUSTOM menu is displayed. 

To u • • CUSTOM menu ••• Ignm. nt.: 

t. If necessary, press .1 MODES 100 (key assigllments) to select 
Key-assignment mode. The ca lculator selects this modt! automat· 
ically each time you make an assignment to the CUSTOM menu 
(. t ASSIGN I). The KEYASN function clears flag 72. 

2. Press .1 CUSTOM I or .1 FLAGS I 27 to d isplay the CUSTOM 
menu . 

To u •• CUSTOM m.nu for • • ecutlng loe •• I ...... : 

t. If necessary, press .1 MODES I (!J (local label) to select 
Loc/ll-l/lbe/ mode. The LCLBL (unct ion sets flag 72 . 

2. Press .1 CUSTOM r o r .1 FlAGS I 
menu. 

27 to display the CUSTOM 

'0' 



• 
C 

D 

E 

I tlfETJ 
.... 

.-li 

Pressing A through executes the instructions XEQ A 
th rough XEQ J . Use the shift key <. ) to execute XEQ • through 
XEQ I' ( . " through . I: ). 

If you are using an Hp·41 program thai uses local Alpha labels, the 
instruct ions ma y say something like ·Press 00: When you' re running 
the program, remember this means to press . Similarly, if the 
instruct ions say ·Press ~ .. then press . 

Statistical Operations 

Sta tis tical operations on the Hp·425 have been expanded (beyond the 
capabilities of the HP·41) to include curve fitting and forecasting. 
These enhanced features require the use o f seven more summation 
coeffi cients than the 1-(['-41 uses. 

To us. only' lumm. Uon coefficient. llike the HP-41}: Press 
. [§lAY J [!] U~I .. 

To us •• 1113 aumm.llon coeffic ient. (del.utt): Press . STATJ [YJ 
ALL! . 

... 

Printer Interface 

Because the HP-42S uses a one-way infrared printer interface, it can­
not tell if a printer is receiving the infrared signal. It's up to you to tell 
the calculator if a printer is available. 

To en.ble printing: Press . , PRINlJ rn paN 

To di •• ble printing: Press . ' PRItH I rn 'Of 

Refer to chapter 7, ~ Printing.. · for more information. 

The Alpha Register 

The Alpha register in the HP-42S is 44 characters long. which is 20 
characters longer than the Alpha register in the Hp·41 . Programs that 
specifically require the Alpha register to be 24 characters long may 
not produce the desired output. 

Range of Numbers 

The HP-42S uses 15 digits (a 12-digit mantissa and a 3-digit exponent 
o f ten) to represent all rea l numbers. The HP-41, however, uses a 10-
digit mantissa and a 2-digit exponent . Therefore, because o f this 
increased range. calculations that generate an ~OUT OF RANCE" er­
ror on the HP-41 may not be out of range on the HP-42S. 

Note that the HP-42S returns an Ou t 0 ( Rilng. error for the tangent 
o f 90°. The HP-41 returns 9.999999999 x 1099. 

Data Errors and the Real·Result Flag 

Because of its complex-number capabilities, the HP-42S can return re­
sults for calculations that would not work on the HP-41 . The HP-425 
automatically returns a complex number for ca lcu lations such as: 

• Square root o f a negative number. 

• Logarithm of a negative number. 

• Arc sine or arc cosine of a number whose absolute va lue is greater 
than 1. 

11 1 U. lng HP-41 Program. ... 



To di .. bl. com pl •• , •• ult. fo, , •• I-numbe, ope,.tlon.: Press 
. 1 MODES IIYI Itlt" (real results only). This (unction sets nag 74. 
which prevents the calculator from producing a complex result . At­
tempting an operation that would normally return a complex number. 
displays Inva lid Oau. 

Note that nag 74 is only observed if the inputs for a (unction are real 
numbers. That is. j( one or more inputs for a function are already 
complex. the result will be complex. regardless of the state of flag 74. 

To en.ble com pl •• , •• ult. for r •• I-number ope,.tlon.: Press 
. 1 MODES IIYI Cltl-' (complex-result enable). This function d ears nag 
74 (default). 

The Display 

The HP-42S uses a two-line. 22-character display while the HP-41 
uses a single-line. 12-character display. Therefore. programs that spe­
cifkally format output for the HP-41 display may not produce the 
desired displays on the HP-42S. 

The HP-42S docs not scrollihe display as the HP-41 does. The calcu­
lator ind icates when a number is too large for the display by showing 
the _ (ellipsis) character. Press and hold .1 SHOW I to see the full -preci­
sion value for the number in the X-register. 

Keystroke. 

For the most part. the keystroke sequences on the HP-42S are similar 
to the HP-41 . The following exceptions are worth noting: 

• Alpha characters are typed with the ALPHA menu (page 37). 

• Ind irect addressing on the I-lP-41 uses the shift ( . ) key. The 
HP-42S. on the other hand, uses (J or (J to specify indirect 
parameters. (Refer to "Specifying Parameters" in chapter 4.) 

• In addition to separating two numbers for calculations, the I ENTER I 
key has a few other uses. Refer to 'Other Uses of the [ ENTER I Key" 
on page 47. 

• Pressing a key during a PSE (pause) causes program execu tion to 
stop. Press [ RIS I to restart the program. 

No Packing 

If you're familiar with the HP-41 . then you probably have seen the 
"PACKING'" and "TRY AGAIN'" messages. Packing removes any un­
used gaps in program memory. The HP-42S continuously keeps 
memory packed, so there is no need for a PACK function, and you'lI 
never see a "PACKING" message. 

Function Nam •• 

A number of function names used by the HP-42S are different from 
those on the HP-41. even though the functions work identically. 

When keying in an HP-41 program, you can use either name for the 
functions in the following table. The calculator automatically converts 
each HP-41 (unction name to the corresponding HP-425 function. 
Note that HP-41 (unction names do not appear in the function 
catalog. 

HP-41 H ..... 2. 
Function Na",_ Function N ..... 

CHS + / -
DEC -DEC 

D-R -RAO 

ENTER I ENTER 

FACT NI 
FRC FP 
HMS -HMS 

HR -HR 
INT IP 

OCT -OCT 

P-R -REC 

RON RI 

R-D -DEG 

R-P -POL 



HP .... 1 HP .... 21 
function H ..... function Hama 

ST+ STO + 

ST- STO -

Sl' STO x 

ST, STO + 

X<-01 X .. 01 

X<-V1 X .. V1 
. x , + 

Steck Reglste rl. The HP·42S distinguishes stack registers with ST. 
For example, the HP-41 instruction 10 VIEW X is equivalent to the 
HP-42S instruction 10 VIE W ST X.-

Alphe Strlngl . The HP·41 displays Alpha strings in programs with 
the T character. The HP-42S, however, surrounds AJpha strings with 
quotat ion marks. For example, the HP-41 program line 03 THEllO is 
equivalent to the HP-42S instruction 03 · HEllO " . Similarly, 
04 T I- THERE is equivalent to 04 ... .. THERE · . (Note that some print­
ers may not be able to print the append character.) 

Exemple: Ke ying In e n HP-t1 Progr. m. The (ollowing program 
was taken unaltered (rom the HP-41CV Ownt,'s Manual. The program 
finds the roots o( the equation QX2 + br + c - 0, where a, b, and c 
are constants. The solutions can be (ound using the quadratic (or­
mula, namely: 

r -

• It ill ,UII equiy.len t to the! Instruct ion 10 .., I EW .)( ", which d ispli )'S I Yin. blll nimtd X. 

Key the program into memory: 

HP .... 1 Program Listing: HP .... 21 K. , strokas: 

. @!Q) 0 0 . 1 PROM 1 
01 L8L "QUAD· 
02 • ,;I',,?" 
03 PR OMPT 
0. 2 
0S • 
0. STO 00 
07 " b:o:? " 
0 • PROMPT 
0. CHS 
10 S TO 0 1 
11 "e-?" 
12 PROMPT 
13 RCL 00 
1 •• 

'" 2 
I •• 
17 RCL 01 
18 '+2 
I' XO V 
20 -
21 X< 0? 
22 GTO 01 
23 SQR T 
2. STO 02 
25 RCL 01 
2. + 
27 RCL 00 
2. / 
2. "ROO TS" · 
30 ARC l X 
31 AVI EW 
32 PSE 
33 RCL 01 
3. RCL 02 

173 



3S - G 
36 Rel ee IRCl] 00 
37 / G 
38 "ANO • . 1 ALPHA I AND (space) 
3' ARCL X IAACLIO IT X 
4e AVIEW . CPOM FeN 1. 1 PaM FeN I yn 
41 RTN il< 
42 lSl el LlL 01 
43 "ROOTS COMPLEX· . 1 ALPHA I ROOTS COMPLEX I ENTER I 
44 AVIEW fl!vJEW 

4S , END . I EXIT I 

After keying in the program, exit Program-entry mode and run the 
program for Q - 1, b - 7, and c - 12. 

I EXIT II XEO I QUAD cla"="?;----------, 
x: 0 . 0000 

1 I RIS I 

71 RIS I 

12 [RIS ] 

"4 1 t : Using HP-41 Progr.ms 

Ib=? x: 2 . 0090 

1
0 -> 
x. -7.aaaa 

IROOTS-- 3 . aaea 
.x: -3 . B0B0 

IAHD -4. aeaa 
XI -4 .eeee 

Enhancing HP·41 Programs 

The Hp·425 has a number of (unctions that you may want to incor­
porate into existing HP-41 programs. The (ollowing list can help you 
start thinking about enhancements for your HP-41 programs: 

• Use named variables instead of storage registers to make your pro­
grams easier to understand (chapter 3). 

• Take advantage of automatic labeling by using the INPUT and 
VIEW functions (chapter 9). 

• Create CUSTOM menu key aSSignments that aid in executing pro­
grams or routines within programs (pages 68 and 112). 

• Modify messages to take advan tage of the larger display (page 
129). 

• Use program-controlled menus to enhance the user interface of a 
program (pages 125 and 145). 

The HP-42S Programming Examples and Techniques manual (part num­
ber 00042-90020) uses the -QUAD· program from the preceding 
example to demonstrate how to enhance an HP-41 program. 

11 1 USing HP-41 Programs "5 
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Built-In Applications 

pag. 17a 12: Th4t Solver 

l.a 13: Numeric.' l"t .. ,."O" 
205 14: _.tnx O,.,.tlon. 

22a 15: Statlstici 

245 16: a ••• O.,.,.tlonl 



12 
The Solver 

The built· in Solver applica tion (. 1 SOLVER I) is a special root finder 
that enables you to solve an equation fo r any of its variables. In this 
chapler, you'll learn how to: 

• Solve (or an unknown. 

• Find the root(s) of an equa tion. 

• Make initial guesses to help guide the Solver to a solution. 

• Interpret the results returned by the Solver. 

• Use the Solver in a program. 

Additional examples using the Solver are induded at the end of this 
chapler. They include the equation of motion for free-fall and the 
time value o f money equa tion. 

Using the Solver 

The general procedure for solving is: 

1. En ter a program that defines the funct ion to be solved. 

2. Press . ' SOLVER I and the n select the program you want to solve. 

3. For each known variable, key in a va lue and then store the va lue 
by pressing the corresponding menu key. 

4. Ca lculate the unknown variable by pressing the corresponding 
va riable menu key. 

"e 121 Th. S olv. r 

Step 1: Writing a Program for the Solver 

Before you use the Solver you must write a program or subroutine 
that evaluates fW for the function you want to solve. When you're 
writing the program, keep in mind that: 

• The program must begin with a global label. 

• The program musl define the variables that wi ll appear in the 
Solver variable menu. 

• The Solver may execute your program many times 10 find a solu · 
tion. Therefore, the length and efficiency of your program may 
affect the amount of time required to find a solution. 

How the Solv.r U • •• Your Pl'OIr.m. The Solver executes your 
program using different values for the unknown variable. During 
each successive evaluation, the Solver moves closer to a solution. In 
most cases, the Solver eventually finds a value for the unknown vari· 
able that causes your function 10 eva luate to zero. This value is a 
solution. 

Generally, the Solver finds a solution. However, it may encounter 
mathematical conditions in which a solution cannot be found . Re(er 
to · How the Solver Works· on page 186. 

Simplifying the Function. As with many mathematical procedures, 
the first slep to solving a problem is simplification. Here you' ll have 
to call upon your own expertise to simplify the equation . In general, 
you should attempl 10 combine like terms and constants, reducing the 
equation to the form 

{(x! - 0 

where fix) is a function of one or more variables. For example, the 
equation (or the volume of a box is given by 

Length x Width x Height - Volume. 

Rearranging terms gives 

Length x Width x Height - Volume - O. 

12: The SoIv.r "0 



Written as a program for the Solver, the function looks like this: 

., LaL 

.2 HVAR 
83 HVAR 
8. HVAR 
8. HVAR 

8. RCL 
87 RCL x 
8. RCL x 
8. RCl-
18 EHO 

"V OL " 

"L" 
" W" 
" H" 
"V" 

"L" 
" W" 
" H" 
"V" 

The global label identifies the program. 

These lines identify the menu variables to appear 
in the Solver menu. 

This is the body of the program that calculates 
ftx) . (Recalling data and recall ari thmetic are cov­
ered in chapter 3.) 

D.flnlng M.nu V.rI.bl ••. MVAR (menu txlriable) instructions define 
which variables appear in the Solver variable menu. These definitions 
must be grouped together (sequential line numbers) and must imme­
diately follow the global label. The ca lculator ignores MVAR 
instructions that occu r anywhere else in the program. 

Your program may use any number of variables; however, only those 
defined with MVAR appear in the Solver variable menu. 

The Body of the Protr_m. The main purpose of the program is to 
calculate the function, ftx) . Key in the instructions just as if you were 
solving the equation (rom the keyboa rd . Recall each variable as it is 
needed. 

E._mple: Keying In _ Sol .. er Pfogr_m. Key the ·voe program 
into your calculator. . 

A helpful hint: programs that use variables are easier to key in if the 
variables already exist. Before keying in the program, create the vari ­
ables V, H, W, and L by storing a zero into each one. 

o I 5TO I IENTER I V I ENTER I 

I 5TO I I ENTER I H I ENTER I 

.eo 121 The lolv.r 

Iv: e.eee9 
x: 9. 9000 

I 5TO I [ ENTER I W [ ENTER I 

I 5TO I [ ENTER I L I ENTER I 

r •.•••• x: 9 . 0000 

Go to a new program space, select Program-entry mode. and key in 
the · VO L· program listed above. 

. [OToI OO 
• [ ""OM I 
. IPGMFCNI VOL [ENTER I 

1
90. < 0- By te Prglll ) 
01 .EHO • 

I •• < 7-B~te Pr9~ ) 
01 .LBL "VOL" 

Pressing . (SOLVER] in Program-en try mode displays a menu contain­
ing the MVAR function. 

. [ SOlVER I ""M 

""'ft.-: 

"yft. • 
"VA I EXIT I 

[Rtl.1 

[RCl I0 

[RCl I0 

1·2tMVAR "V ' I mm ___ 1ilDl1IiIm 

l°3tMVAR "W " I .mm ___ IilDlIIiIm. 

IO • • MVAR " H" I .mm ___ 1ilDl1IiIm 

I.' MvM "H" 0St MVAR " V" 

"W" 
"H" 
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Press [EXIT Ito exit Program-entry mode. 

Step 2: Selecting a Program To Solve 

When you execute the Solver from the keyboard <. 1 SOLVfR I), it 
prompts you to select a program. All globa l labels that are followed 
by MVAR instructions are displayed in a menu . Select a program by 
pressing the corresponding menu key. (If there are more than six la ­
bels, use m or IYJ to find the program you're looking for.) 

Example. Select the -VOL· program entered in the previous example. 
The Solver immediately displays the variable menu for 'VOL-. 

. [SOLVER] V L 

Step 3: Storing the Known Variable. 

When you select a program 10 solve, the calculator searches for men u 
variables used by the program and displays a variable menu. Use the 
variable menu to store va lues into Ihe known variables. Refer to page 
125 for more informat ion about using variable menus. 

Examp'e. Store these dimensions: ltngth - 5 em, width - 7 em, and 
htigllt - 12 em. Key in each val ue and then press the corresponding 
menu key. 

S L 

7 ~-

12 H 

... 12: The l olve r 

Step 4: Solving for the Unknown 

After storing the known values, all that remains is to press the menu 
key for the unknown. The Solver immediately begins searching for a 
solution . During this process, the Solver displays two numbers. These 
numbers represent the two current estimates of the solution. 

Example_ Solve for the volume of a box using the dimensions en­
tered in the previous example. 

The volume is 420 em). 

~=420 . 00ee ! ------
Using the same length and height, what is the width of a box if the 
volume is 400 em3? Store the known volume. 

400 E:l!::l 

Solve for the width. 

!V=4ee. eeee ! ------
!W=6. 6667 ! ------

Choosing Initial Guesses 

By entering guesses, you can control the initial estimates used in a 
search for a solution . Since the search starts in the range between the 
two initial estimates, entering guesses can reduce the number of itera­
tions required to find a solution . Also, if more than one solution 
exists, guesses can help select the solution you desire. 

A useful appl ication of providing initial guesses is finding multiple 
roots of an equation. For example, the expression (x - 3) (x - 1) has 
roots at x - 3 and x - 2. The root that the Solver finds depends on 
the starting point for its search. Initia l guesses tell the Solver where to 
begin . 

121 The S olver .a. 



To . nt. r gu ..... for the unknown v.ri.ble: 

1. Key in the first guess; press the menu key for the unknown 
variable. 

2. Key in the second guess; press the menu key again. 

3. Press the menu key a third time to begin solving. 

Eu mple : Flndlng llvltlple Root. of .n Eqv.tion. A solution for a 
single unknown, say x, is a root if f(x) - O. Consider the following 
equation: 

xl - 5x2 - lOx - - 20. 

Rearranging terms gives 

xl - Sx2 - lOx + 20 - O. 

By factoring out an x, the equation is easier to write as a program . 

.r(x2 - Sx - 10) + 20 - 0 

Key in the following program: 

e, LSL ~FN)(~ 

e2 MVAR ·x· 
e3 RCL ·x· 
e. ENTER 

e5 X.2 
e. LAST )( 
e7 s 
e. x 
e9 -
, e ,e 
11 -
' 2 x 

13 29 

' 4 • 
1:5 END 

The program defines a single menu variable, X. 

Recalls X and makes an extra copy. 

Calculates (r - Sx - 10). 

Calculates .r(x2 - Sx - 10) using the extra copy of 
X made in line 04. 

Completes f(x) - .r(x2 - 5x - 10) + 20. 

'" 12: The 1 01'1.' 

I f you have the "DPLOT" program in your calculator (page 156), you 
can plot {(xJ ... xl - Sr - l Ox + 20 in the display like this: 

[xea I IReadY I 1IIIIlI1ImI_1IIICI _ _ 

50~ 25 11l!~ 

o IIiXlI 

3~ 7 

[ A/S] I 
ClJlDlmllmDCIm1llll'll1mR 

FNX [ A/S] Ix: 3 . BBBB I .------. 
By examining the plot, you can see that there are three roots (intersec­
tions with the x-axis). Use the Solver to find each root. 

. 1 SOLvER] lx' 6 . 6667 I .------. 
Since X is the only variable declared in the program, it 's the only one 
that appears in the Solver menu. By carefully choosing your guesses, 
you can zero in on each root. The graph shows that the first root is 
somewhere between x - - 3 and x - O. Enter the first guess. 

3~ X __ I 
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Enter the second guess and 

o I:K:JClC 
then solve for X. 

~IX~=-~2~. 4~4~33i;;;;;;;;]1 

The first root is:r - - 2.4433. Now use the same procedure to find 
the second root, which from the graph appears to be between r - 0 
and r - 4. 

o ~=1 . 3416 I ------
The second root is :r -
pears to be between r 

1.3416. Calculate the third root, which ap­
- 4 and r - 7. 

4 X 7 

The third root is x - 6.101 7. 

How the Solver Works 

IX=6.1917 I ------

The Solver uses an iterative (repetitive) process to sea rch for a solu­
tion that sets the function equal to zero. The Solver starts with two 
initial estimates of the answer-your guesses, or numbers it generates. 
Using one of the estimates, the Solver evaluates your program. Then, 
the Solver repeats the calculation using the other estimate. If neither 
estimate produces a value of zero, the Solver produces two new esti · 
mates that appear to be closer to the answer. By repeating this process 
many times, the Solver approaches a solution. 

6 . 1134132 11 23131 
6 . 1362681313 11392 

+ 

During the sea rch for a solution, the calculator displays the two cur· 
rent estimates for the unknown.- Next to each estimate, the calculator 
displays a sign (+ or -). Each sign indicates whether the function is 
positive or nega tive at that estimate. 

, .. 12 : Thtl l olv. , 

A question mark next to an estimate indicates the function cannot be 
evaluated at that estimate. Generally, this is because of some math· 
ematical error, such as dividing by zero. 

Helting end Resterting the Solver 

Depending on the function you are solving. it can take several min­
utes to find a solution. You can hall the search by pressing I R/S I (or 
I EXIT I). To resume the search from where it left off, press I R/S I again. 

If the estima tes don't seem to be proceeding towards a number you 
judge to be a reasonable answer, halt the search (press I R/S I), and 
then enter new guesses and sla rt over. 

Interpreting the Results 

There are several possible outcomes of an iterative search for a solu­
tion . The Solver returns data to the stack registers that ca n be used to 
help you interpret the results. For a more detailed description of these 
conditions, refer to the HP-42S Programming Examplts and Ttch,,;quts 
manual (part number 00042-90020). 

Ihlc ll 
Conl.n'a Regia'., 

T An integer (0-4) indicating the COOdltion that caused the Sotver 
to stop. 

o - A solution has been found. 
1 - A sign reversal has occurred. 
2 - An extremum has been found. 
3 - Bad guess(es) were used. 
4 - The function may be a constant. 

Z The value of the function eVllluated at the solution. If an actual 
root has been found, the Z·reglster contains a zero. 

y The previous guess. 

X The solution (or the best guess If a SOlution was not found). 
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Solution Found. A solution has been found that may be a root. If 
you want to know if the result is an actual root, you can: 

• Test the contents o f the Z-register. If this number is equal to zero, 
then the solution is an actual root. 

• Press the menu key to solve for the unknown again. If you get the 
same result (without a message), the solution is an actual rool. If, 
on the other hand, you see the message Sign R . .... . ,. s al , then 
the result is only an approximation to a rool. 

Sign Rever •• I. A discontinuity or pole has been found . The Solver 
has found neighboring points for which the value of the function 
changes sign, but no point at which it evaluates to zero. 

Extremum. The Solver has found an approximation to a local mini ­
mum or maximum of the numerical absolute value of the funct ion. If 
the solution is ± 9.99999999999 x 10499, it corresponds to a n asymp­
totic extremum. 

a. d Que .. , •• ,. If the Solver stops and displays B 4IId GU~ 5S( ~ S) , 
one or both initial guesses lie outside of the domain of the function. 
That is, the function returns an error when evaluated at the values of 
the guesses. 

Conat. ntT If the Solver stops and d isplays Cons tan t 1 , the func­
tion returns the same value at every poin t sa mpled by the Solver, 
suggest ing that the function may be constant. 

... 121 The l olv.r 

Using the Solver in a Program 

To use the Solver in a program, the program must: 

1. Select a progra m using the PCMSlV (program to solve) function . 

2. Store the known variables. 

3. Provide initial guesses for the unknown (optional). The first 
guess is stored into the variable. The second guess is taken from 
the X-register. 

4 . Solve for the unknown with the SO LVE function. 

For example, the following program segment illustrates how the 
· VO L- program could be solved by another program. This program 
mu ltiplies the current value of L by 3 and stores that value into H. 
That va lue is then multiplied by 3 again and stored into V. The pro­
gram then solves for W. 

0 1 LBL MBO XSLV" 

. 2 PGI'1 SLV MVO l M 

. 3 RCL "L" 

•• 3 
. S x 
0 . STO "H" 
07 3 
0 B x 
0. STO "0" 

10 SO LVE " WM 

11 GTO INO $T T 

Selects ·VOL· as the program to 
solve. 

Calculates new values for H and 
v. 

Solves for W. 

Branches to the subroutine speci­
fied by the code (0- 4) in the T­
register. That is, the program 
branches to lBL 00 if a solution 
is found, LBl 0 1 if a sign reversal 
occurred, LBL 02 if an extremum 
was found, LBL 03 if the guesses 
were bad, or LBL 04 if the func­
lion is a constant. (Refer to the 
table on page 187). 
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More Solver Examples 

The Equation of Motion for Free-Fall 

The equation of motion (or a free· falling object is 

Distance - vol + Vzgt2 

where v, is the initial velocity, t is the time, and g is the acceleration 
due 10 gravity. The Solver enables you to solve for any of the vari· 
ables, given values (or the other variables. 

Rearranging terms gives 

o - vot + Ihgt2 - Distance. 

Written as a program (or the Solver, the equation looks like this: 

BI LeL "FREE" 
B2 MVAR "Di s t" 
B3 I1VAR "Vo· 
B. I1VAR "Ti ... " 
BO "!JAR -.-
B. RCL "Va" 

B' RCL ..Ti . . .. 
B. x 

•• LA$T X 
I . . _2 
II RCL x -.-
12 2 
13 + 

I. + 

to RCL - .. 0 i s t ,. 

I . ENO 

tOO 12: The Solv., 

Defines the menu variables (or 
the program. 

Calcula tes l/2gt2, 

Adds the two intermediate re­
sults: vot + l/2g12, 

Subtracts the distance, which 
completes fir). 

Since the acceleration due to gravity, g, is a menu variable, you can 
change it to match the units of the problem you're working. It also 
allows you to calculate g based on experimental data. 

Ex.mpl • • Calculate how far an object falls in 5 seconds (starting 
from rest). Before you begin, go to a new program space and key in 
the program listed above. 

. l SOL YER I IE Ix' 0 _0000 I ------
The object is starting at rest, so Vo - o. 
o ~~ 

Store the appropriate acceleration constant. To get a fina l result in me­
ters, use 9.8 m/s2. 

9.8 c:::I 

Store the time (S seconds). 

5[!1li~ 

Now solve for the distance. 

PUT 

19- 9 _S000 I p".alIDIII ___ _ 

An object falls 122.S meters in S seconds. 

Try another calculation: how long does it take an object to fall SOO 
meters? Since Vo and g are already stored, there's no need to store 
them again . Store the distance. 
500 I~T 

Cilcu late the time. 

IDist=see. eeee I ------
ITillle:le. lels I ------

It takes slightly more than 10 seconds for an object to fall SOO meters. 
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The Time Value of Mone, Equation 

The time value of money equation 

0 - PV + (1 + ip) PMT [1 - (1 t i) -N] + FV (1 + i) -N 

establishes the relationships between the following variables: 

N 

I%YR 

PV 

PMT 

The number of monthly payments or compounding periods. 

The annual interest rate as a fraction (i - l ')bYR + 1200). 

The present value. (This can also be an initial cash flow or a 
d iscounted value of a series of future cash flows.) PV always 
occurs at the beginning of the fllSt month. 

The monthly payment. 

FV The future value. {This can also be a final cash flow or a 
compounded value of a series of cash flows .} FV always oc­
curs at the end of the Nth month . 

The value p indicates payment timing. If P - L then payments occur 
at the btginrting of each month. If p - 0, then payments occur at the 
end of each month . The ''TVM" program uses flag 00 to represent p. 
For payments at the beginning a each month, set flag 00. For pay­
ments at the end of each month, dear nag 00. 

Note 

'0' 

The correct ~i9n (p06itive o r negative) fo r TVM 
numbers is CliSC ntial. The calculations will make 
sense only if you consistently show paymenl$ out 
as negati lJe and paymenl~ in (receipts) as po~itilJe . 
Perform a calculation from the point of view of either 
the lender (investor) or the borrower , but no t both! 

12. The Solver 

Here is how the equation can be written as a program for the Solver: 

., LeL - TVI1-

.2 I1VAR "H" 

.3 I1VAR -P:YR" 

•• I1VAR - PV -
.5 I1VAR - PtH -

•• I1VAR MFV· 

.7 1 
08 EHTER 
09 EHTER 
10 RCL " I %YR" 
11 % 
12 12 
13 .;. 

14 STO ST T 

to FC? •• I. CLX 
17 + 

18 R+ 
19 + 
2. RCL "H-
21 +/ -
22 V+X 

23 1 
2. X() Y .. -
2. lASTX 
27 RC l x -FV" 

28 R+ 
2. X<> Y 
3 • • 
31 x 

32 RClx "PI'I T-
33 + 
3' RCl+ "PV" 

'" EHO 

Declares the menu variables. 

Calculates the monthly interest 
rate expressed as a decimal frac­
tion, i. 

x - i, Y - I, Z - I, T .. j 

If nag 00 is dea r (End mode), cal­
cu lates (i + 0). If flag 00 is set 
(Begin mode), calculates (i + 1). 

Calculates (1 + I) - N, 

Calculates 1 - (1 + I) - N. 

Calculates FV (1 + I) - N, 

[ 
1 - (1 + q -N 1 

C.alcu lates (1 +ip ) i . 
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E.ampl •. Penny of Penny's Accounting wants to know what the 
monthly payments will be for a 3-year loan at to.5% annual interest, 
compounded monthly. The amount financed is S5,750. Payments are 
made at the end of each period. 

After keying in the program above, use the Solver to calculate the 
unknown information for Penny . 

• 1 SOlVER I 1a!!D 

Clear flag 00 and set the display fo rmat to FIX 2 . 

• ! FLAGS I C, 00 "'IX'-, .0-'. 00.0.-------'1 
. 10IOP) 02 , ______ , 

Enter the known values: PV - 5750, FV - 0, 1% YR - to.5, and N -
3 x 12. 

5750 Cl!!:l 

oua 
10.5 • 

3 I ENTER I 12 (!] !:lCl 

Now solve for the payment. 

IPV=5.750.00 I ,------, 
IFV=0.00 ~ ,------
It%YR=10.50 I ,------, 
IN=36.M ___ 1:18-

IPMT=-186.89 ;;j -=-_n:mr:mr_ 
The payment is negative because it is money to be paid ou t. 

This is SID higher than Penny's client can pay each month. What 
interest rate would reduce the monthly payments by SID? Add 10 to 
the negative payment thai 's already in the X-register and store the 
new value into PMT. 

184 12: The SoI",.r 

10 [!] PI1T 

Now, solve for Ihe interest rate. 

Ilo:YR 

IPMT=- 176 . 89 I ------
II %YR=6 .75 I ------

Return 10 FIX 4 display mode and exit from the Solver . 

• I oispi FI X 04 I EXIT II EXIT I Iy' 6 . 7509 
x' 6.7509 

121 Th. Sol",.r , .. 



13 
Numerical Integration 

Many problems in mathematics, science, and engineering require ~1 -
cuJating the definite integral of a function. U the function is denoted 
by fix) and the interval of integration is from the lower limit (tUM) to 
the upper limit (ULlM). then the integral can be expressed mathemati­
cally as 

UWM 

I - f {(Xi dx. 
WM 

I{x) 

/ 

x 
WM UUM 

The quantity I ca n be interpreted geometrically as the area of a region 
bounded by the graph of f(x), the x-axis. and the limits :r - UJM and 
x - ULIM (provided that fir) is nonnegative throughout the interval 
of integration). 

In th is chapter. you'll learn how to use the HP-425 Integration appli­
cation ( .u~~m to calculate a definite integraL 

'N 

Using Integration 

The general procedure for calculating an integral is: 

1. Enter a program thai de£ines the funct ion fix) that you want to 
integrate. 

2. Press . []!ill and then select the program you want to integrate. 

3. For each constant used in /W, key in a value and then store the 
value by pressing the corresponding menu key. 

4. Select a variable of integra tion by pressing the corresponding 
menu key. 

S. Enter the limits of integration and an accuracy factor, and then 
press to calcu late the integral. 

Step 1: Writing a Program lor Integration 

Before you can ca lculate the definite integral of fix) , you must write a 
program that evaluates fix) given x. While writing the program, keep 
in mind: 

• The program must begin with a global label. 

• The program must define all variables you want to appear in the 
Integration variable menu . 

• The Integration applica tion may execute your program many times 
to find a solution. Therefore, the length and effidency of your pro­
gram affects the amount of time it takes to ca lculate the integral. 

How an Integ,al I. Calculated. The HP·42S evaluates an integral 
by computing a weighted average of the function's values at many 
values of the variable of integration within the interval of integration. 
These are known as sample points. 

The integration algorithm at fi rst considers on ly a few sample points, 
yielding relatively inaccurate approximations. I( these approximations 
are not yet as accu rate as the accu racy of [(x) would permit, the algo­
rithm is iterated (repeated) with a larger number of sample points. 
These iterations continue, using abou t twice as many sa mple points 
each time, until the result ing approximation is accurate as specified by 
the accuracy factor. 

131 Numerlc.1 Int .. ,.tlon '07 



Depending on the number of iterat ions needed, it may take a few 
seconds to several minutes to calculate a result. 

Deflnln, Me nu V. , i.ble • • MVAR (menu variable) instructions define 
which variables appea r in the Integration variable menu. These defi · 
nitions must be grouped together (sequential line numbers) and must 
immediately follow the globa l label. The Integration applica tion is· 
nores MVAR instruct ions thai occu r anywhere else in the program. 

Your program may use any number oC variables; however, only those 
defined with MVAR appea r in the Integration variable menu. 

E • • mple: Keyln, In • Progr. m for Inte,r.tion. The Bessel func· 
tion of the first kind of order 0 can be expressed as 

Jo(x) - 1/-,; fa- cos (x sin I) dt. 

Written as a program, this function looks like this: 

BI LBL MBSS LN Declares the menu variables. 
B2 MVAR "X" 
.3 MVAR "T" 

B. RCL " T" Calculates fix) - cos (x sin I). 
B' SIH 
B. RCLx "X" 
B7 COS 
BB EHO 

Create the variables and then key the program into the calculator. 

o [STO I [ENTER IT I 
[ STO I[ ENTER] X 

. 10To1 00 

. 1 "'GMI 

. 1 PGM FCN] m ID BSSL 1 ENTER I 

100H 0-Byte 
01 "EHD " 

Pr91T1 ) 

1
00 ( a- a_ to Pr9" ) 
~ ltLBL ""eSSL"" 

. mill "YAR 

"VAR T [EXIT I 10~ MVAR "XN 
o . MVAR "T" 

[RCL] T log MVAR "" T" 
04. RCL "T" 

I]!EJ 10. RCL ""T"" 0S.SIH 
IRCLI 0 • I~M~rx "X" 

Icos l 18~.§8~x "X" 

Press [EXIT] to exit Program·entry mode. 

Step 2: Selecting a Program To Integrate 

When you select the Integration application (. (]]ill). it prompts you 
to select a program. All globa l labels that are followed by MVAR in· 
structions are displayed in a menu . Select a program by pressing the 
corresponding menu key. {If there are more than six labels, use [!] or 
[!] to find the program you're looking (or.) 

Eump' • . Select the · BSSL· program entered in the previous exam· 
pie. The Integra tion application immed iately displays the variable 
menu fo r ·BSSL-. 

. EEill IISL Iset Yars ; Select Ivar I ------

, .. 



Step 3: Storing the Constants 

The Integration application d isplays a variable menu (or the funct ion 
you selected. Use it 10 store each conslant in the function: 

1. Key in the constan t value. 

2. Press the corresponding menu key. 

To view the conten ts of a variable without recalling it, press the shift 
key (. ) and then hold down the correspond ing menu key. The mes­
sage disappears when you release the key. 

Example. For the first evaluat ion of the Bessel integra l, the constant 
X is 2. 

2 X IX=2. 0000 1 ------
Step 4: Selecting a Variable of Integration 

After storing the constants, press the menu key for the variable of 
integration. Do nol key in a number (or alter the X-register in any 
way) before you press the key. If you do, the calculator assumes you 
are s toring another constant. Press the key again. If the calculator dis­
plays a menu with the variables WM, UUM, and ACC, then you have 
successfully selected a variable of integra tion. If you select the wrong 
variable, press I EXIT I and try again. 

Exampl •• Select T as the variable of integra tion for the Bessel 
function . 

Ix, 2 .0000 1 mIDl!IJID ___ _ 

Step 5: Setting the Limits and Calculating the 
Integral 

The menu displayed in the example above is used to store the limits 
of integration and an accuracy factor. 

200 

Low. , Limit (1.UII). The WM variable specifies the left end of the 
x~range for the integral. To store a new value into LUM, key in the 
value and then press "I" . 
Up~, Limit (UUII). The UUM variable specifies the right end of the 
x· range for the integraIlJ.II;"llollstore a new value into UUM, key in the 
value and then press 

Accur.cy F.ctor (ACC). The ACC variable speci fies the accuracy 
factor to be used during the integration. The smaller the accuracy fac~ 
tor, the more accurate the integral calculation (which also increases 
execu tion ti,..m!!!ei!;). ~TO store a new value into ACC, key in the value and 
then press .. 

Ca lcul.ting the Int. g,.I. To calculate the integra l, press t;l~ 
You can stop the calcu lation of the integral at any time by pressing 
I RIS I (or I EXIT I). To resume the calculation, press I RIS I again. 

E • • mpl • • Store the limits of integration to integrate the Bessel func­
tion from 0 to "If radians. 

. I@llffi CMO 

o L" 

Store an accuracy factor. 

.01 ACC 

Now calcu late the integral. 

ILLIM=0. 0000 I .mIDl!IJID ____ . 

IULIM=3.1416 I .mIDl!IJID ____ . 



Divide the result by 11" (the constant outside the integral). 

. 0 ITl lx' 0.2242 ;;J 1DID1!DlD __ _ 

Now change the constant, X, to 3 and calculate the integral again. 

IEXITI3 X 

1
/ =-0 . 8142 I .iDiDi!Iiiii-=-___ . 

lx' -0. 2592 I .1DID1!DlD ____ . 

Exit from the Integration application . 
I1BIIII EXIT r I EXIT I "Iy::-' "0-. 0 .. 2"1;<9,--------, 

.x, -0 . 2592 

The value o( the in tegral is in the X-register, and the uncertainty of 
computation (described below) is in the V-register. 

Accuracy of Integration 

Since the calculator cannot compute the va lue o( an integra l exactly, it 
approximates it . The accuracy of this approximation depends on the 
accuracy of the integrand's function itself as calculated by your pro­
gram.- This is affected by round-off error in the calculator and the 
accuracy o( the empirical constants. 

The Accur. cJ F. clor. The accuracy factor (ACq is a real number 
that specifies the relative error tolerance of the integration. The accu­
racy determines the spacing of the points, in the domain o( the 
integration va riable, at which the integrand is sampled (or the ap­
proximation of the integral. 

• While InlfS!<Il, of (unnlon. with CC!flaln char.K"lmstia such u spib, or rapid O!Icillation.~ 
might be akulated inlctur.tely. th_ (unctions .re !<Ire. 
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The accuracy is specified as a (ractional error, that is 

ACC ;> I (true wlue - computed wlue) I 
computtd w lut 

were valut is the value o( the integrand at any point in the integration 
interval . Even i( your in tegrand is accurate to 12 significant d igits, you 
may wish to use a larger accuracy factor to reduce integration time 
since the larger the accuracy (actor, the (ewer points thai must be 
sampled. 

Uncert.lnty of Comput.tlon. When an integral is calculated, the 
approximation of the integral is returned to the X-register and the un­
certainty of computation is returned to the V-register. That is, the 
integral is approximated to a value of x, ± y. 

For example, the uncertainty of computation returned in the example 
above is 0.02 19. Di viding by :It gives 0.0070. That means the approxi­
mation of the integral is - 0.2592 ± 0.0070. 

Using Integration in a Program 

To calcu late an integra l in a running program, the program must: 

1. Select a program using the PGMINT (program to i"tegrate) 
function. 

2. Store the constants (using [ STO I). 

3. Store the limits of integration and an accu racy (actor. 

4. Ca lculate the integral with the INTEG (in tegrate) function . 

For example, the (a llowing program segment illustrates how these 
functions can be used to calculate an integral . In this example, the 
Bessel function is calculated again- this time using an x-value of 4 . 
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73 PGHINT " BSSL" 

7' e LX 
70 STO - LLIH -
7. PI 
77 STO - ULIH -
78 0 , 01 
79 STO - ACC -
8. , 
8 1 STO 'X' 

82 INTEG "T -

83 PI 
84 + 

Selects the Bessel function pro­
gram to be integrated. (Refer to 
the example on page 198.) 

Stores the limits of integration, 
accuracy factor, and the constant 
x. 

Calcula tes the integral with re­
spect to the variable T. The result 
is returned to the X-register and 
the uncertainty is returned to the 
Y -register. 

Divides by the constant outside 
the integral (r). 

The program could go on to interpret or display the results using the 
approximation of the integral in the X-register and the uncertainty in 
the Y -register. 
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14 
Matrix Operations 

A matrix is a rectangular array of numbers. In general, a matrix of 
order m x tI has the following form: 

'" 
A -

' .. 
In this chapter you will learn how to: 

• Create and fill a matrix. 

• Do matrix arithmetic and use the built -in matrix functions. 

• Solve a system of simultaneous linear equations. 

• Manipulate the contents of a matrix by indexing it and then using 
the matrix utility funct ions. 

Matrices in the Hp·42S 

Matrices are one of the fou.r data types used by the HP-42S. As such, 
a matrix can be manipulated in the calculator just like any other data. 
The first two rows of the MATRIX menu contain many of the func­
tions needed (or working with matrices. 
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• MATRIX 

.... 

New matrix. 

Invert . 

Determinant. 

Transpose. 

Simultaneous equations. 

Edit matrix in X-register. 

Dot product. 

Cross product. 

C Unit vector. 

Dlmensfon. 

Index. 

Creating and Filling a Matrix in the X·Reglster 

To er._t. _ m_trlx In the X-reglat.r: 

1. Key in the dimensions of the matrix: rows I ENTER tcolumns. (The 
maximum size of a matrix is limited only by the amount or 
memory available.) 

2. Press . [ MATRIX t (new matrix). 

To ftll _ m_trix with d_t_: 

1. Press ID to activate the Matrix Editor on the matrix in the X-
register. 

2. Use t::I:l ' and to move to the element 
you want to enter, and then key in the number. Repea t this step 
for each element of the matrix. (The Matrix Editor is explained in 
more detail on page 2 t 1.) 

3. Press I EXIT I to exit the Matrix Editor and return the edited matrix 
to the X-register . 

... 

Ex_mple. Crea te the following matrix: 

2 I ENTER I 

. 1 MATRIX I MEN 

IDf 

Iy : 2 . 0000 
.x: 2 . 0000 

Ix: [ 2x2 Matrix ] I 
. Cl1IIEllllIIDIliI:CJIIIIIiIIDIII. 

1
1: 1=0 . 0000 I ____ ma_. 

Fill the matrix rowwise. That is, start with the upper-left element and 
move left to right across each row. 
7 

• 9 

11: 1=7 I _1liilII __ ma_ 

1~~ __ ma_1 
1
2: 1- 4 I _1liilII __ ma_ 

1
2: 2<9 I _1liilII __ ma_ 

Exit from the Editor to return 
1 EXIT] 

the matrix to the X-register. 

Ix: [ 2x2 Matrix ] I 
Cl1IIEllllIIDIliI:CJIIIIIiIIDIII 

Pressing the .1 SHOW] key when there is a matrix in the X-register dis­
plays the matrix descriptor and the first element. 

. 1 SHOW I (hold down) l"t-2"x""2"""'M" • ..,t"r""ix,,-.j.----, 
1: 1-7 

.., 



Store a copy of the ma trix into the va riable MATI (refer to the note 
below) . 

I STO I [it E~Ni!TE~RDI MA.T1 I ENTER I 

Exit from the MATRIX menu. 

IEXITI 

Ix: [ 2x2 Matri x 1 I 
ClDlEllllIIlIDIDmBIDIIIID 

IY: 9 . 9999 
x: [ 2x2 Matn x 1 

Note 

Because matrices can be used to hold large amounts of 
data, it 's recommended that you store copies of matrices 
(and ot her important data) into variables and then recall 
the da ta as it's needed. This saves you the trouble of 

keying the data in again if you inadvertently lose the matrix off the 
top of the stack during ot her calcu lations or while ed iting another 
matrix. 

Creating and Filling a Named Matrix 

A named matrix (that is, a matrix stored in a variable) can be crea ted 
and (illed directly in the va riable. That is, you don' t have to create the 
matrix in the stack and then store it. 

1. Key in the dimensions o( the matrix: rows I ENTER I columns. 

2. Press .(~hl!iliJ [!] DI" . 

3. Type the variable name (or the new matrix: I ENTER I name tENTER I. 

(If the va riable already exists, the ca lcu lator redimensions it as 
the matrix you've Specified .) 

To edit a named matrix Iwlthout recalling It to the s tack,: 

1. Press I Q (edit na med matrix). 

2. Press a menu key to select the matrix you want to ed it. 
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3. Use • • • and to move to the element 
you want to enter, and then key in the number. Repeat this step 
for each element of the matrix. 

4. Press t EXIT I to exit the Matrix Editor. 

Example. Crea te a variable named MAT2 and (ill it with the follow­
ing data: 

[

- 5 

17 

10 

5 
14 ] 

- II 

Display the second row o( the MATRIX menu . 

• 1 MATRIX I (!] rlx~, ~t~2rx~2~M~aTt~r~ix~~1----'1 ___ DIDIlClDllrDICI. 

Create the matrix. 

3 " t ENTER I MA.T2 

Fill MAT2 using the Matrix Editor. 

EDIT" "AT2 

• 10 

• 14 

• 17 

• 5 

II: I=B. BBBB I ._DlII __ IiIiIIiI_. 
1~Eii, __ IiIiIIiI_1 
1
1: 2' IB_ I ._DlII __ IiIiIIiI_. 
l~id __ IiIiIIiI_1 
1
2" " 17 I ~DiI __ IiIiIIiI'" 
1
2: 2-5 I 
~d!II __ IiIiIIiI'" 
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Recall MATJ and MATl and multiply them together. 

I RCL I T1 "Ix'-, "'[~2""x"'2'"MC:a·t=r"i x::-·1----,1 . ___ IIIIIIIIImIIDII:I. 

Ix: [ 2><3 Matri x 1 I ___ 1IIIIII1ImI1DII:I 

Use the Ed itor to view the resulting matrix. 

[I) Ion ~~~!!~~~~~ 
• 11: 2=45.0000 I 

• 

• 

• 

Thus, MATT x MAT2 is: 

[

- 120 

133 

45 

85 

. ____ m;m_. 

1
1: 3=153 . 0000 I . ____ m;m_. 

~:1 -133 . 0000 I 
~Ea .... Iffli!! ... 

153 J 
- 43 

IY: - 11. 0000 
x, [ 2x3 Matn x ] 

The Matrix Editor 

The Matrix Editor enables you to enter, view, and change any element 
in a matrix. When you activate the Editor, it recalls the contents of the 
first element into the X-register. As you move around in the matrix, 
the display shows the element number and its contents. To change an 
element, simply key in or calculate the new va lue . 

14XS Matrix] 

4 -1.5 3.75 

/ - 2 ~ ·2 

0 0 

0 0 

T o.()()()() 

z o.()()()() 

y o.()()()() 

x 

L.. __ Row and column numbers. 

,/- 4 , 
2. 125 

1.25 

0 

0 

.0,75 

0 

0 

0 

X-register contains 
the value o f the 
current element. 

The Display is like a window 
into the matrix being edited. 
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The calculator's stack is a companion to the Matrix Editor. As you 
move from element to element, the stack moves right along with you, 
which means you can do calculations at any time. 

. [MATRIX] 

'- -
.... 

Move left. 

Restore old value of element. 

Move up. 

Move down. 

Go to element . 

Move right. 

Insert row. 

Delete row. 

Wrap mode. 

Grow mode. 

Since the Matrix Editor menu is part of the MATRIX menu (which is 
an application), you ca n select and use function menus while editing 
a matrix. However, if you select another application menu, the calcu­
lator automatically exits the Editor and the MATRIX menu. 

How Elements Oet Stored 

Suppose you are editing a 5 x 5 matrix and the display shows 
2: 3= 17 , eeee. Pressing •• 11 does three things: 

1. The value in the X-register (17) is stored into element 2:3 of the 
matrix . 

2. The pointers are advanced to the next element (2:4). 

3. The contents of clement 2:4 are recalled to the X-register, over· 
writing the previous value (17). 

This scheme allows you to use the Editor to view each element in a 
matrix without altering the data in the Yo, Z-, and T-registers. 
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The Editor allows you to recall any type of data into the X-register 
and do calculations. However, before you move to another element or 
exit from the Editor, the X-register must co"tai" data that can be stored 
i"to tilt matrix element . A matrix cannot contain another matrix, a real 
matrix cannot contain a complex number, and a complex matrix can­
not con tain an Alpha string. 

If the Matrix Editor displays Inva l id T\lp. when you press [EXITI, 
the value in the X-register is not a valid element for the current 
matrix . 

Matrices That Automatically Grow 

In some circumstances you may want to create a matrix without 
knowing how big to make it. In Grow mode, the Matrix Ed itor allows 
you to keep adding rows to a matrix, rega rdless of its initial dimen­
sions. Three things must happen for a matrix to automatically grow: 

• Crow mode must be active. (Press GROM in the second row of the 
Matrix Editor menu.) 

• The Editor must be positioned to the last (lower-right) element in 
the matrix. 

• Press to create the new row and move to the first element in 
that row. Each of the new elements is filled with a zero. 

The example on page 241 shows how data can be entered into a ma­
trix using Crow mode. To return to Wrap mode (default), press 
IIRIIP . The calculator automatically returns to Wrap mode when you 

enter or exit from the Matrix Editor. 

Restoring the Old Value 

Pressing 0 D recalls the contents of the current clement into the X­
register. This is useful when you lose track of a calculation or change 
an element by mistake. You can also reca ll the current element by 
executing the RCLEL (recall efemclIl) function . 

The ·old· va lue is the number that was in the clement when you first 
moved there. It is not replaced until you move to another clement or 
exit from the Editor. 
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In.erting and Deleting Row. 

While editing a matrix, you can insert and delete rows using (unctions 
in the second row of the Matrix Editor menu . 

To In •• rt a row Into a matrix: 

1. Move to any element in the row that will follow the new row. 

2. Press n liiiill (inu rt row). 

To delete • row of • matrix: 

1. Move to any element in the row you want to delete. 

2. Press ilL (delete row). You cannot use the DELR {unction if 
the matrix has only one row. 

Complex Matrices 

Before you can entcr complex numbers into a matrix, the entire matrix 
mus t be made complex. 

Creating Comple" Matrlce. 

To cre.t •• new compl.x matrix: 

1. Create a real matrix using the procedure on page 206. 

2. Before you entcr any data into the matrix, press I ENTER I to make 
a copy of the matrix. 

3. Press . [ COMPlEX I to combine the two real matrires into a com­
plex matrix. (For more information on the COMPLEX function, 
refer to page 91.) 

Ex.mple. Create a new 3 
3 1 ENTER ] 4 

.. 4 

x 4 complex matrix. 

Cly~,3°.'BWB~B·B-----------' 
.x : 4_ 

Ix: t 3x4 Ma t ri x ] I 
.£IIII~BDmm"'lDII. 

[ ENTER I . 1 COMPLEX I Ix: [ 3x4 Cp x Matri x ] I 
£IDI1CIII_m:cJBImI_ 

To convert .n exilting m.trix to complex: 

1. Key in one o( the (allowing complex numbers: 

• 1 [ ENTER I 0 . 1 COMPLEX I if you want the existing numbers in 
the matrix to become the real parts o( the complex numbers. 

• 0 1 ENTER I 1 . 1 COMPLEX I i( you want the existing numbers in 
the matrix to become the imagi nary parts o( the complex 
numbers. (The ca lcu lator must be in Rectangular mode to en· 
ter this complex number.) 

• 0 I ENTER I . 1 COMPLEX 1 j( you don't want to save any o( the 
da ta in the existing matrix. 

2. Multiply the matrix by the complex number. 

For example, to convert MATi (created in the example on page 207) to 
complex (saving the cu'tlIT,e.n.t data as real parts), press 1 [ ENTER 1 0 
. 1 COMPLEX ] I slo 10 II!! 

Converting a Complex Matrl" to Real 

Pressing . 1 COMPLEX I converts the complex matrix in the X-register 
into two real ma trices. The matrix containing the lert-hand parts (x- or 
r-va lues) is lert in the V-register; the malrix containing the right·hand 
parts (y- or O-values) is lert in the X-register. 

Filling a Comple" Matri" 

The Matrix Editor works with complex matrices just as it does (or real 
matrices. When you're CilUng a matrix with data, key in complex 
numbers as described in chapter 6. JJ a nu mber has a zero imaginary 
part, you can leave it 0((. (The calcu lator automatically converts the 
number to complex when it is stored into the matrix.) 
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E. lmple. Calculate the determinant (l1li111) of the following com­
plex matrix. 

[

10 + il6 

- 4 

Create a 2 x 2 real matrix. 

III MATRIX I 21 ENTER I 

Make the matrix complex. 

1 ENTER 1. 1 COMPlEX I 

4 + 19] 
il7 

Ix: [ 2x2 Matrix ] I 
£!lDlII3DDm:l:l1IIIII1DIII 

Ix: [ 2x2 Cpx Matrix ] I 
£!lDlII3DDm:l:l1IIIII1DIII 

Now edit the matrix. (Be sure your calcula tor is in Rectangular mode 
by pressing . [MQQ[l .) 

10 1 ENTER I 16 . 1 COMPLEX I 

C t::l 4 1 ENTER I 9 . 1 COMPlEX 1 

C t::l 0 I ENTER I 17 . 1 COMPlEX I 

2" 14: lI.tnx Op. , .tlons 

11: 1=10. 0000 i16. 0000 I ____ IlmI_ 

Ix: [ 2x2 Cpx Matri x ] I 
£!lDlII3DDm:l:l1IIIII1DIII 

Redimensioning a Matrix 

To redimension I nlmed rftaIt ri x: 

1. Enter the new dimensions: rows 1 ENTER I columns. 

2. Press . 1 MATR IX 1 [!] . The calculator displays a variable 
catalog of existing matrices. 

3. Select a matrix by pressing the corresponding menu key or type 
the variable name using the ALPHA menu. 

If the matrix does not exist, it is created using the dimensions and 
variable name that you've Specified. 

Whi t Hl ppens When I ... trl x Is Redimensioned. Matrices are 
stored internally as a single sequence of elements. The elements fi ll 
the matrix rowwise. 

When you redimension a matrix, the rowwise order of the elements is 
not changed. If you increase the size of the matrix, new elements are 
added at the end of the sequence. Similarly, if you reduce the number 
of elements in a matrix, the last elemen ts (and the data stored in those 
elements) are lost. 

( 2x~ Matri x J redimensloned to [ 4 x 3 Matri x J 

2 3 

[: 
2 3 4 

1:] 
4 5 6 

7 8 9 7 8 9 

10 0 0 

You can recall the current dimensions of a matrix by reca lling it into 
the X-register and then executing the DIM? (dime"sio"s?) function. 
DIM? returns the number of rows to the Y-register, number of col­
umns to the X·register, and saves a copy of the matrix in the LAST X 
register. 
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Matrix Arithmetic 

Calculating with matrices is like calculating with numbers. You ca n 
manipulate a matrix on the stack using the same techniques you've 
already learned for working with numbers (chapter 2). 

Seala r Arithmetic. Scalar arithmetic is defined as a matrix and a 
single number (the scalar) being combined with an arith metic opera­
tion (8, G, 0, or (:±J ). The ari thmetic takes place on each element 
in the matrix. 

Example: Sealar Arithmetic in the Stack. Recall the matrix MAn 
(crea ted in the first example in this chapter) and multiply it by 3.5. 
(Every elemen t in MAn is multiplied by 3.5.) 

I RCL I "ftTl r.y",-=-"2"'S"Z6""'. e;;;e"'e"e"i'2"e"6'. e"'e"e"e' 
x: [ 2x2 Matri x ] 

3.5 lv' [ 2x2 Matrix ] 
,x: 3 . 5_ 

y: -256.0000 i206.0000 
x' ( 2x2 Matri x ] 

Eumple: Scal. r Arithmetic Combined With V. ria bl. 
Arithmetic. You can also use storage arithmetic to perform sca lar 
arithmetic on a named matrix. Subtract 3 from each element in the 
matrix MAr2. 
31sTOIG ",nz Iv: [ 2x2 Matri x ] 

x: 3 . 0000 

... trlx Arithmetic Using One-Number Functions. Nearly all the 
one-number fu nct ions work on a matrix. f'Qr example, if you prcss 
• [£J when there is a matrix in the X-register, each element in the 
matrix is squared . To make a matrix nega ti ve (change the sign of each 
element), press Ef) . 

... tri x Arithmetic Using Two-Number Functions. You can add, 
subtract, multiply, and d ivide matrices using G, G, 0, and G. If 
either matrix is complex, the result is also complex. 

.. 8 

Function Inputa R.ault 

Addition {Gl or y, (m )(n Matri x ] 
Subtraction (G ) x' (m xn Ma t ri x ] x' (m xn Matr- i x ] 

Multiplication {0 1 y , (m xn Matri x ] 
x' (n xp Matr- i x ] x' [m xp Matr ix ] 

Division (G)' y , [m xn Mat r i x ] 
x' (m xm Matri x ] x' (m xn Matri x ] 

• Matrill; diOfIsIoo Is derWMld as multiplylog the numerator by the ilwersa of the denomin8tor. 
Therefore. the X-I"eglster must contain a nonqulat (invertible) A18ub. 

Matrix Functions 

Inverting . .. atrl x. Execute the INVRT function (. 1 MATR IX I ) 
to ca lculate the inverse of a square (n x n) matrix in the X-register. A 
matrix mult iplied by its inverse produces the identity matrix (a square 
matrix with 1 's on the d iagonal and O's elsewhere). 

Transposing a _ atrlx. Execu te the TRANS function (. [ MATRIX I 
LI!lI!!li ) to transpose a matrix in the X-regis ter. The transpose of a ma­
trix is obtained by {l ipping the matrix so that the rows become 
columns and the columns become rows. 

Determinant. Execute the DET function ,.1 MATRI X I ) to cal-
culate the determinant of a square matrix in the X-register . 

Frobenlus Norm. Execu te the FNRM (Frobenius norm) function to 
calculate the Frobenius (Eucl idean) norm of a matrix in the X-register . 
The Frobenius norm is defined as the square root of the sum of the 
squares of the absolute va lues of all of the elements. 

Row Norm. Execu te the RNRM (row norm) function to calculate the 
row norm (infinity norm) of a matrix in the X-register. The row norm 
is the maximum value (over all rows) of the sums of the absolute val­
ues of all elements in a row. For a vector, the row norm is the largest 
absolute value of any of the elements . 
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Row Sum. Execute the RSUM (row sum) function to calculate the 
sum of each row of a matrix in the X-register. RSUM returns an 
m x 1 matrix filled with the row sums of the m x n input matrix. 

Vector Operations 

A single-row or single-column matrix is called a vector. The HP-42S 
performs the following vector operations. 

Dot Product. Execute the DOT function ( _ l MATRIX I [!] to 
calculate the dot product of the matrices in the X- and V-registers. The 
dot product is defined as the sum of the products of the correspond­
ing elements in two matrices. 

Cross Product. Execute the CROSS function ( .I MATRlxl [!]~!HI 
to calculate the cross product of the vectors in the X- and Y· registers. 
The two vectors must be two- or three-element matrices or complex 
numbers. 

Unit 'Hoctor. Execute the UVEC funct ion ( . l MATRLXI [!] C) to 
calculate the unit vector of the matrix in the X-register. That is, each 
element in the vector is adjusted 50 that the magnitude (Frobenius 
norm) is equal to 1. 

Simultaneous Linear Equations 

A system of linear equations 

can be represented by the matrix equation AX - B, where 

A is the coefficient matrix, B is the consta"t or colum" matrir, and X is 
the solutioll matrix. 

zz. 141 ... t rl_ Op .... tlon. 

To solve • system of simultaneous equetlons: 

1. Specify the number of unknowns: Press .1 MATRIX I I nn. 
The calculator automatically creates (if necessary) and dimen­
sions three matrices: MATA, MATB, and MATX. 

2. Enter the coefficient matrix: press 

3. Enter the constant matrix: press 

4. Calculate the solution matrix: press . (For a large system 
of equations, this calculation ca n take several seconds to 
complete.) 

To work another problem with the same number of unknowns, go to 
step 2 or 3. For a problem with a differen t number of unknowns, 
press [EX IT I and start over with step 1. 

E .. mple. Find the three unknowns in this system of simultaneous 
equations: 

7x + 2y - Z .. 15 
x - Y + tSz - 112 

- 9.r + 2z - - 22 

The coefficient matrix is: 

Crea te the appropriate matrices for three equations and three 
unknowns . 

• . MA]'RiXJ illi!l.o[l 03 

z .. 



Fill in the coefficient matrix. 

0' 

• 9eiJ • • 2 

Fill the constant ma trix. 

15 C1i::1 112 ICJ= 22 I:ZJ 

p: 1=0.0000 
........ '11 0 • 1 

1~Ei... .. @iQiI __ 1 
1~~ __ IiIm_1 
1
3 ' 3=2 I .. 1ib .... IIIlIB .. 

1
[ ' 1=0 . 0000 I . ____ IiIm_. 

1
3 '1 --22_ I . ____ IiIm_. 
lx' -22 . 0000 I m:DlIlICIIIlBIII __ _ 

Calculate and view the solution matrix. 

110 1=4.0900 ;;) .. _ .. __ mI!I 

The fi rst unknown, x, is 4 . 

• 
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The second unknown, y, is - 3 . 

• 

And the third unknown, Z, is 7. 

[exIT! 

Matrix Utility Functions (Indexing) 

The functions in this section work on the currently indtxed matrix. By 
indexing a matrix you ca n d irectly access and manipulate any element 
in a named matrix. 

To Index 8 m8trlx: 

1. Press . [ MATRIXI IYlINOl . 

2. Specify a named matrix by pressing the corresponding menu key 
or typing the va riable name with the ALPHA menu . 

You can also index a matrix by ed iting it. After exiting the Matrix Ed i­
tor, the matrix is no longer indexed . 

Controlling the Index Pointer. 

Indexing a matrix establ ishes row and column pointers (1 and f) . 
These are the same pointers used by the Matrix Editor to identify the 
current element. When you index a matrix, the pointers are set to the 
fi rst element. That is, 1 - 1 and / - I. (Note that any operation that 
changes the dimensions o f the indexed matrix also returns the index 
pointers to element 1: 1.) 

You ca n increment or decrement either pointer using the first four 
functions in the following table. If you attempt to move a pointer past 
the edge of a matrix (that is, outside its dimensions), the pointers 
automat ically wrap around to the fi rst element in the next column or 
row (or last element in the previous column or row). 
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To set the index pointers to a particular element, enter the pointer 
values into the X- and V-registers (column and row, respectively), and 
then execute the STOlj (store If) function. 

To recall the current pointer values 10 the X- and V-registers, execu te 
the RCLlJ (recall If) function. 

Functions for Controlling the Inde. Point.,. 

Funcllon Description 

1+ Increments the (OW pointer by one (down).' 

1- Decrements the row poinlef by one (up).' 

J + Increments the column pointer by one (right).' If the calCulator 
Is In Grow mode, and the pointers are at the last elemefll in the 
matrix, executing J + creates 8 new row at the end 01 the 
matrix. 

J - Decrements the column pointer by one (left).' 

STOIJ Sets the index pointers to the numbers specified In the X- and 
V-registers (x - column number; y - row number). 

RClW Recalls the current values 01 the index pointers to the X- and 
Y -fegisters (x - column number; y - row number). If the 
pointers are both equal to zero, then there is currently no in-
dexed matrix. 

• FlIgs 76 Incl17 .,1 updated ICCOrdlngfy. Iroicating If I wrap"" OCQ.rfed. ReIer to appen-
dix C. 

The third row of the MATRIX menu contains six of the most often 
used indexing functions. 

• IJM!!illc' • • 
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Storing and Recalling Matrix Element. 

The STOEL (stort elemen l ) and RCLEL (recall elrme'lt) funct ions are 
used to store and recall values in the indexed matrix. These functions 
do not alter the index pointers. 

Function D •• cription 

STOEl Stores a copy of the value in the X.register into the indexed 
matrix at the current element, aif. 

RClEl Recalls a copy 01 the current element, ali' into the X-register. 

Programmable Matrix Editor Functions 

Functions in the Matrix Editor menu (except COTO) are programma­
ble and work on the indexed matrix just as they do while using the 
Editor manually. For example, if you execute - (move left) , , (move 
Up), , (move down), or ... (move rigid), then: 

1. The va lue in the X-register is stored into the indexed mat rix at 
the current clement. 

2. The row and column pointers (1 and n are adva nced to the next 
element- left, up, down, or right. (If the calculator is in C row 
mode and the function is ... , the matrix is enlarged by one com­
plete row and the pointers are adva nced to the first elemen t in 
the new row.) 

3. The value stored in the current element is recalled to the X-regis­
ter, overwriting the previous va lue in the X-register . 

The INSR. DELR, WRAP, and C ROW functions (in the second row of 
the Editor menu) are also programmable. Refer to pages 212 through 
214. 

Swapping Rows 

The R < > R (row swap row) function swaps the contents of two rows 
in the currently indexed matrix. Key the two row numbers into the X­
and V-registers. and then execute R < > R. 
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Submatrices 

To get a submatrix from the Indexed matrix: 

1. Move the index pointers to the fi rs t element of the submatrix. 

2. Enter the dimensions of the submatrix: number of rows in the Y­
register and number of col umns in the X-register. 

3 . Exerute the GETM (get matrix) function (. ! MATRIX I [j] """'" 
GETM recalls the submatrix to the X-register. 

Indexed Matrix 
.! 

~ , 
x columns 

• , , 
I ~ 

Y""" {O , 

~ GETM 

, 
z 

1"--... __ 
[ xXyMatrix 1 

To put a lubmatrix into the indexed matrix: 

1. Move the index pointers to the element where you want the first 
element of the submatrix to go. 

2 . Execute the PUTM (put matrix) function (. ! MATRIX I [j] .PUT ). 

••• 

PUTM copies the matrix in the X-register, element for element, 
into the indexed matrix beginning at the current element. 

Indexed Malrix 

~ 
.! , 

I ~V[ I~Ma"~1 I 
1/ [mxn Matrix 1 

Special Matrices in the HP-42S 

In addition to the matrix variables that you create, there are several 
that are automatica lly created. 

The Storage Registers (REGS) 

The data storage registers are actually a special /PI x 1/ matrix in ca lcu ­
lator memory (where SIZE - m x II). The name REGS is reserved for 
the storage registers matrix (and ca n only be used to store a matrix). 

Matrices for Simultaneous Equations 

The matrices MATA, MATB, and MATX are created (and redimen ­
sioned if necessary) whenever you execu te I . The data s tored in 
these th ree matrices remains until you work another problem or clear 
the va riables . 
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15 
Statistics 

In this chapter you will learn how to: 

• Enter statistical data into the HP-42S. 

• Calculate statistical results based on accumulated data . 

• Use stat istical data stored in a matrix. 

• Fit a curve to the data you've entered using one of four models. 

• Forecast future va lues based on a curve fitted to your data . 

Entering Statistical Data 

Statistical data is saved with the 12:+ I (summation plus) key. which ac· 
cumulates data into a block of storage registers containing summatioll 
coefficients. Executing CEJ adds two values to the statistical data : an x­
value (from the X-register) and a y-value (from the Y· register). The 
number of accu mulated data points. n, is returned to the X·register. 

CI.aring Statist ical Data. Before you begin accumulating a new set 
of data. press .1 CLEAR I D D :J (clear statistics) to clear data in the 
summation registers. 

lWo-Va riabl. Statistics. To enter two-variable stat istical data (.r­
and y-va lues): 

1. Key in the y-va lue. and then press 1 ENTER I. 

2. Key in the x-value. 

3. Press 1 I + I. 

Repeat these steps (or each data pair in the data set. 
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One· Variable Statis tics . To enter one-variable statistical data (that 
is, x-values only). first key in a 0 for the y-valuc (0 I ENTER I) and then, 
for caclt data point: 

1. Key in an x-va lue. 

2. Press I 2:+ J. 

Uniformly Spaced Sing le-Variable Statistics. For some applica ­
tions, you may want the accumulated y-values to be uniformly spaced 
integers. This allows you to use one-variable statistical data to do 
curve fitting and forecasting using the linear and logarithmic cu rve­
fitting models. (The exponential and power models are invalid 
beca use the fi rst y-value is zero.) 

For the first x-valu e. press 0 [ENTER I x-value I I . I. For each subsequent 
x-va lue: 

1. Press 1 ENTER I to lift " into the Y· register. 

2. Key in the x-va lue. 

3. Press 1 I+ I. 

Example: Using Statis tics. Below is a chart of maximum and mini· 
mum monthly winter (October- March) rainfall values in Corva llis. 
Oregon. Accumulate the va lues into the statistics registers. 

Oct. Nov. Dec. J . n. Feb. M.,. 
Y M •• lmum 9.70 18.28 14.47 15.51 15.23 11.70 
(incheS of rain) 

X Min imum 0.10 0.22 2.33 1.99 0 .12 0.43 
(inches of rain) 

Sta rt by clearing any stat istical data 
stored in the summation registers. 

• ClEAAl ell 

that may ha ve been previously 

IY, 0.0000 
)(: 0.0000 
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Enter the first data pair (remember, Y4value first) . 

9.7IENTERI .1 [2:+1 Iy' 9.7131313 
x' 1. 13131313 

Not ice that the number in the Y4regisler did not move when you 
pressed 1 I + I . The x-value (O. 10) was saved in LAST X and replaced in 
the X4register with n, the number of accumulations made so far (I). 

Enter the remaining data . 

18.281 ENTER 1 .221 :+1 

14.47 1 ENTER 12.3312:+1 

15.51 1 ENTER 1 1.9912:+1 

15.23 1 ENTER 1.12 1:+ 1 

11 .7 1 ENTER 1 .43 [ I + I 

Iy' 18 . 281313 
x' 2 . 13131313 

Iy ' 14. 471313 
. x, 3.eeee 

Iy' 1S.S lee 
. x: 4. 13131313 

Iy ' 15. 231313 
.x: S. aeee 

IY' 11. 7131313 
. x: 6 . 13131313 

Now, calculate the average mon thly minimum and maximum rainfall. 

• 1 STAT I I!!!!!!'II 

The average minimum monthly rainfall is 0.865 inches (average of the 
x4values). 

Gil) lx' 14. 1483 I __ IIll:CIIIIICI __ 

The average maximum mon thly rainfall is 14.1483 inches (average of. 
the y-va lues) . 
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Statistical Functions 

The SUM, MEAN, WMEAN, and SDEV funct ions (in the STAT 
menu) allow you to calculate results from statistical data you've 
entered. 

• STAT 

Sums 

I Summation plus (same as EEl. 
autI Sum. 

M Mean (arithmetic average). 

c • 

Weighted mean . 

Standard deviation. 

Displays the curve-filt ing 
submenu. 

IILU All}; (all statistics) mode. 

LInear stat/stlcs mode . 

Summation registers. 

Summation registers location . 

The SUM function returns the sum of accu mulated x- and y4va lues 
into the X4 and Y4registers, respectively. 

Mean 

As shown in the rainfall example above, the MEAN function returns 
the arithmetic mean (average) of the X4 and Y4values that have been 
stored with [!!J . The mean of x is returned to the X4register and the 
mea n of y is returned to the V-register. 

Weighted Mean 

The WMEAN function (. 1 511.T 1 M) ca lcu lates the mean of x-va l4 
ues weighted by the y4vaJues (2:,ry + >:y). 
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Standard Deviation 

The SDEV (standard deviation) function computes the sample standard 
deviations,· Sx and 5y, of the data stored with [ 2:+ I and p laces them in 
the X· and V-registers, respectively. 

E •• mp •• : C •• cul. t ln, St. nd. rd Devi.tions. If you worked the 
rainfall example earlier, calcu late the standard deviations about the 
means. (IJ the STAT menu is nol displayed, press .1 STAT I.) 

80E" 
I
" ' 1. 0 156 1 . __ IIII:I:III1ICIIlDllIIIiIII. 

1
" , 3 . 0325 1 . __ IIImII1ICIIlDllIIIiIII. 

The standard deviations are Sx - 1.0156 and Sy - 3.0325. 

Correcting Mistakes 

If you discover that you have entered and accumulated incorrect data 
points, you can correct the mistake by using . 1 ! -J (summatio" mi"us). 

Errors are corrected by reen tering both the x- and y-values, pressing 
. 1 !-I, and then entering the correct data. Even if only one value of 
an (x,y) data pair is incorrect, you must delete and reenter both values. 

If the incorrect data poin t or pair is the most recent one entered and 
I I+ I has just been pressed, you can execu te . 1 LASh 1. 1 I-I to remove 
the incorrect data . Otherwise: 

1. Reenter the i"correcl data pair into the X- and V-registers. 

• The 5 DEV function caleulaU.'!I the SII mplt ""Id~ rd drvigt ion. which Issumet the data h • 
sampling or a la rger, compLete set of data. If you. diLl oolUiltulrll Ihl! I!ntiN! popul. tlon of 
data. thl! trUe pop~ llIlioll $Il1nd~rd droill lion can be computed by u kula,lng thl! Im'an of thl! 
oris!nal da ti . add ing the mean 10 the 5tat lstkal dati using [!!). and then executing 51)1:."V 
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2. Press .1 ~-I . This function acts similarly to (1!] except that the 
results are subtracted from (rather than added to) the summation 
coefficients. The number of data pairs, 11, is decremented by one. 

3. Enter the correct data values: y-value I ENTER I x-va lue. 

4. Press I ~ J. 

The Summation Registers 

The ca lculator uses a block of storage registers to save the summa tion 
coefficients. The current statistical mode determines how many coef­
ficients are saved . 

A" I , 

A" I:x2 

A" 
A .. 

2:y 

2:y2 
Unear mode· 

A" 2:xy 

A" n 

Ali I: mode A" 2:ln x 

A" 2:(ln x)2 

A" 2:ln y 

A,. 2:(ln y)2 

A" 2: ln x In y 

A" 2:x In y 

A" 2:y In x 

• Thete aN! the sa1m' six coeffICien ts used (or Ilat itt lc$ on the HI '-41 fami ly of caleul. tors. 
Ik-fOl'l' running an HI'." I progr~m tha t U5ft tta tiJtital funcllor\J, you may need to M'IKI 
UMar mode to I15$U Il' PfOPCT Cl\et\I tion of the program. 
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To s.lect AliI mode: Press . 1 STAr] (!] . In AliI mode (the 
default), the calculator saves 13 summation coefficients. This allows 
you to do curve fitting and forecasting using four curve models (ex­
plained later in this chapter). 

To •• Iect Line.r mode: Press . 1 STAT] (!] In Linear mode, 
the ca lculator saves only six summation coefficients. This is the mini­
mum set of values needed to do curve fitting and forecasting using 
the linea r model (linear regression). 

Changing the Location of the Sum~tlon Regl.ters. By default, 
the first summation register is RlI . However, you can change the loca­
tion of the summation registers with the (summation registers) 
function. Press .1 STAT I(!] nn; where nn is the number of the 
first register. 

For example. to relocate the statistical registers to Ro1. press . [ STAT I 

rn I 07. 

Not. 

The function does not move any data; it only 
identifies which registers are: used to accumulate the 
summation coefficients. IJ you want to move the loca­
tion of the summation registers, do it before entering any 
data . 

The IREC? (summatio" registers location) function returns the register 
number of the first summation register. To execute the IREC? func­
tion, press . [ STAT I [!] .... 

Nonexl.tent Summ.tlon Reglst.,s. Alter setting the number of 
summation registers (6 or 13), it is possible to reduce the SIZE such 
that one or more of the summation registers no longer exists. Statisti­
cal fu nctions that directly access the summation registers will not 
operate unless all of the summation registers exist. 

Example: Vie wing the Summation Coefficient •• George, owner 
of the Fish On Cafe, kept a record of Winter Steelhead fish caught by 
his customers in the nearby Wilson River. Enter the data below and 
then edit the storage registers to view the summation coefficients. 
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W.I.h, of Flah (Iba., Quentlty 
C.·v.I .... ) (y·velu.a) 

, 8 

7 12 

8 2. 

9 23 

10 15 

11 9 

Select AliI mode and then clear the summation registers. 

. 1 STAT I [!] 1 EXIT [ 

. [CLEAR! 

8 IENTEA I 6[2::+ [ 

12[ENTER t 712::+1 

24 [ ENTER I 8 []II 

23 [ ENTER I 9 CEl 

15 [ ENTER [ 10 []II 

9 1 ENTER] 11 [ 2:+ [ 

lv' 12 . 0900 
.x, 2.0000 

lv, 24 . 0000 
.x' 3 . 0000 

Iv, 23.0000 
.x, 4.0000 

Iv' 15. aaae 
.x, 5.0000 

Iv' 9. aaaa 
x' 6.0000 

Unless you've changed the location of the summation registers, the 
first coefficient (Ix) is stored in RI1 . Use the Matrix Editor to view the 
REGS matrix. 

. 1 MATRIX I rn IJ!DmJiII II!U!H 
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Go to element 12:1 (which is RIl ). 

mtl!l 12 1 ENTER I 1 [ ENTER I 

This is the 1.:1' coeHicient. Using , move through the registers 
and view all 13 coefficients. Compare them with the data above and 
the illustration on page 233. 

• 

238 111 1 •• • latiea 

1
14: 1=9\. "eee I ._IDm ___ . 

1
15: 1=1,619 . 0000 ~ 
... Em- -1!mI~ 

1
18 : 1=12 . 7148 I ._IDm __ ImJ_. 

1
19: 1=27. 2ee6 I . _IDm __ ImJ_. 

120i1-15 . 7832 I 
~_""I!mI __ . 
121: 1=42.5915 I .. Pi"PI ____ ;:aa .. 

~2 : 1=33 . 5635 I .. _ .... IimiI __ 

• 

• 
1
23 : 1=134. 7648 I ._IDm __ ImJ_. 

[24: 1=194.2476 I 
~1Dm __ ImJ_. 

I Y: 9.eeea x: 194 . 2478 

Now, if you have a printer, print the summation coeHicients using the 
PR}; (print statistics) function. (If necessary, press .1 PRINT [!] rON 
to enable printing.) 

. (PRINT! mD 

Limitations on Data Values 

The calculator might be unable to perform some stat istical calcula ­
tions if your data values differ by a relatively small amount. To avoid 
this, you should norma lize your data by entering the values as the 
difference from one value (such as the mean). This difference must 
then be added back to any calculations of the mean. For example, if 
your x-values were 776999, 777000, and 777001 , you should enter the 
data as - 1, 0, and 1; then add 777000 back to the relevant resul ts . 

If the [ : .1 funct ion ca uses the contents of a register to exceed 
± 9.99999999999 x 10499, tlltrt is no OVt;fow trrOr; the overflowed 
register contains ± 9.99999999999 x 104 . 

Using Statistical Data Stored in a Matrix 

You can enter stat istical data into an PI X 2 matrix and then accumu­
late all of the data by pressing 1 : . 1 with the matrix in the X-register. 
The first column of the matrix contains the x-values, and the second 
column contains the y-values. 
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2:x 

!X2 

' Y 
2:y2 

!xy 

n 

tin x 

2:{ln X)2 

2:ln y 

2:(ln y)2 

! Inx lny 

!x In y 

2:y In x 

1. Create a J x 2 named matrix. (Example: 1 [ ENTER 12 . [ MATRI X I 
00 D I ENTER 1 !lIST I ENTER I.) 

2. Activate the Matrix Editor. (Exa mple: onN Lilt .) 

3. Use Grow mode (00 GROll ~) so the matrix will grow as you 
enter each data pair. 

4. Enter the fi rst data pair into the matrix: x-value • y·vafue. 

5. For each additional data pair: 

• • Press 1:::i::I to grow the matrix by one row. 

b. Enter the data pair: x-value y·value. 

•• Press . 1 CLEAR 1 I to clear the summation registers. 

7. Place the matrix in the X- register. (Example: 1 RCL 1 Lit .) 

8. Press [ ~ .. I to accumu late the data . The number of data pa irs, II, is 
returned to the X-register and a copy of the matrix is saved in 
the LAST X register. 

23. 

Alter the data is accumulated to the summation registers, you can 
work with it using any of the statistical functions. 

The example in the next section uses data stored in a matrix. The 
HP-42S Programming Examples and Techniques manual (part number 
00042- 90020) contains a utility program that makes data entry into a 
statistical matrix even easier. 

Curve FiHing and Forecasting 

Curve fitting is a technique for finding a mathematical relationship 
between two variables, x and Ij. Based on this relationship, you can 
forecas t a new value of Ij based on a given x-va lue, or a new value of 
x based on a given Ij-va lue. 

To establish the relat ionships between the x- and Ij-va lues, you can 
select one of the four curve-fitting models: 

linear Curve Fit 

y y 

y - B +Mx 

, 

Exponential Curve Fit 

Mx 
y - Se 
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logarithmic Curve Fit 
y 

y _B -t Mfn x 

x 

y 
Power Curve Fit 

M 
y- Bx 

x 

To do curve fitting and forec •• tlng: 

1. If necessary, press . 1 STAT I [!] J to select AliI mode (en ­
abling the use of all (our cu rve-fitting models). 

2. Accumulate the statis tical data into the summation registers us­
ingl~+lor J+ 

3 . Select a curve-fitting model: . 1 STAT I eFn ,.GDl , and then 
L.INF , L.OGF , "' , or ,,,., • (The menu label (or the cur-

rently selected model is marked with a white box.) 

Or, press lilT to have the calculator select a model for you. 
The BEST (unction examines the statist ical data and selects the 
model that returns the highest correlation coefficient. 

Press I EXIT 1 10 relurn 10 the CFIT submenu. 

4. Execute the funclion(s) you wa nt: 

••• 

• FClnc (forecast x). Key in a y-value and then press CITle . 

• ffCiTY (forecast y). Key in an x-value and then press !teITY . 

• LOP . Calculates the slope of the linear transformation for 
the current model. 

• YINT (y-illterccpt). Calculates the y-intercepl of the linea r 
transformation for the current model. 

• CORR (correlatioll coefficient). Calcu lates a coefficient ( - 1 '" x 
'" I) that indicates how closely the accu mulated. data matches 
the current curve-fitting model. 
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Example: Forec •• tlng. Smith's Moss Garden advertises on a local 
radio station . For the past six weeks, the manager has kepi records of 
the number of minutes of advertising purchased and the sales per 
week. 

Number of Mlnut •• 
Doll., S .I •• of Radio Advertising 

(y· ... I .... ) ,a.".lue., 
Week 1 2 $1 ,400 

Week 2 1 $ 920 

Week 3 3 $1 ,100 

Week 4 5 $2,265 

WeekS 5 $2,890 

Week 6 4 $2,200 

Smith's wants to determine whether there is a linear relationship be­
tween the amount of radio advertising and the weekly sales. If a 
strong relationship exists, Smith's wants to use the relationship 10 

forecast sales. A graph of the data looks like this: 

y 

+' 
" 3,000 " +' 

" " " 2,000 "" " " 
Sa/es in Dollars " " " " 1,000 " " " " " YINT 

x 

0 2 3 4 5 6 7 
Minutes of Advert ising 

••• 



. 

Set the display format to FIX 2 (for dollars and cents). 

• !olspl PUC 02 IY, 15.00 
~x~, 9~.~0~0 __________ ~ 

Enter the data from the table above into a matrix named '£LlST. Start 
with a 1 x 2 matrix. 

Activate the Editor on ';UST and select Crow mode so the matrix will 
grow to the necessary size as you enter the data . 

• TM II m m "11-:'.1"'-0 ... 7.°'"°,..-----------'1 ._DlW __ IlmI_ 
Enter the data . 

2 1400 11' 2=1. 4°°_ I _DlW __ IlmI_ 
1 920 12,2=92°_ I • _DlW __ IlmI_ 
3 1100 Ig, 2=1.100_ I _DlW __ IlmI_ 
5 2265 14 ,2=2 . 265_ I • _DlW __ IlmI_ 
5 2890 15 ' 2=2.89°_ I _DlW __ IlmI_ 

• 4 • 2200 1~~:'_IlmI_1 

• 4 • 'II Ita tlstlc • 

Be sure the calculator is in AlI}; mode and then clear the summation 
registers . 

. 1 STAT 11YI1II!i!lD . 1 CLEAR I II!!~ 

Accumulate the statistical data in XUST. 
",..,---,.,,-- ----, 

I ACL I • m Ix: 6 . 00 I . __ IJIJ:CIII1IJ:IIIIIIIIDIII. 

Select the linear curve-fitting model. 

IT I EXIT I 1iiJ.i:'lBlJatmamllllml 
Calculate the correlation coefficient. This number ind icates how well 
the data conforms to the linear model. 

"'lx''"0''. 9'''0- -----,1 
.Ii111l111i1111111ml1ll1:lll11!1ii11l1'lD . 

This correlation coefficient is acceptable to Smith's. Using the linear 
model. estimate what the level of sales would be if the business pur­
chased 7 minutes of advertising time per week. (That is, enter an x­
value of 7 and forecast a y-vaJue.) 

7Bm1 

How many minutes of advertising shou ld Smith 's buy if it wants to 
attain sales of $3,000? (Enter a y-value and forecast an x-value.) 

3000 lx' 6. 16 I 
1ilBll1illlll1Iml1ll1:lll11!1ii11l1'lD 

The business should buy about 6 minutes of advertising per week to 
increase sales to $3000. 
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How Curve Fitting Works 

The exponential, logarithmic, and power models are calculated using 
transformations that allow the data to be fitted by standard linear re­
gression. The equations for these transformations appear in the table 
below. The logarithmic model requires positive x-values, the exponen­
tial model requires positive y-values, and the power curve requires 
positi ve x- and y-values. 

Tr. na'orm8tlon Equ.tlona 

lIIode' Tr. nsform. tlon 

Logarithmic y - b +m ln:t 

Exponential In y - In b + mx 

Powe< In y - In b + min r 
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16 
Base Operations 

The HP-42S is capable of displaying numbers in four diHerent bases: 
hexadecimal, decimal, octal, and binary. In this chapler you will learn 
how to: 

• Select and use different number bases. 

• Perform integer (base) arithmetic and use the logic functions. 

• Use the programmable (unctions (or selecting number bases. 

Base Conversions 

The BASE menu makes it easy to enter and display numbers in any of 
the fou r base modes. 

• BASE 
Selects Hexadecimal mode alld displays 

III "keys. 

Hexadecimal mode. 

Decimal mode. 

Octal mode. 

Binary mode. 

~ Displays logic functions (page 250). 

Select the Base applica tion. The white box ind icates that the current 
mode is Decimal (base 10). 

• .... SE] 
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Key in a number and then switch to Hexadecimal mode (base 16) . 

31806 HE X" lx' 7C3E I 
_EIEllIIlIIDEllllDIlJ:lllIJiElII 

Switch to Octal mode to display the number in base 8. 

OCT" Ix: 76076 I 
.... ClIIIDIDIDEilDomDlB!DII. 

Now, key in the hexadecimal number AI4D. Pressing ,; automat ­
ically selects Hexadecimal mode and displays a submenu for keying 
the digits A through F. 

"_F 
A14D 

Ix , 7C3E I .------. 
lx' A14D. I .------. 

Display A14D' 6 in Binary mode (base 2). 

I EXIT I 8 1 H" "Ix::-, 'l·0"10"'0"0"0i1100"1"00OTll"0i11'---'1 
._ClJllDIIlIIDEllllDImllIJiElII. 

Change the sign of the number (which is the 2's complement) . 

~ x: 11111 11111 111111111 ... 
_ClJllDIIlIIDEllllDImllIJiElII 

To view a binary number that is too large for the display, press and 
hold .1 SHOW I. 
• ! SHOW I (hold down) 

(release) 

1111 11111 111111111 1191 
0 11110 10 11 0e ll 

~ 11 11111 111 1111 11111 _ 
_ ClJllDIIlIIDEllllDImllIJiElII 

When you exit from the Base applica tion, the calculator returns to 
Decimal mode. 

I EXIT I 

248 181 ••• • Op.r.tlon. 

Iy' 31\8e6 . eeee 
x= - 4 , 293.9131313 

Keying In Numb.r. of Differ.nt a ••••• The current base mode 
determines which digit keys can be used to key in numbers: 

• In Hexadecimal mode use the []] - (]] and " keys 
(press to select the A ... F menu). 

• In Decimal mode use the []] - [[) keys. 

• In Octal mode use the []] - ill keys . 

• In Binary mode use the []] and (II keys. 

The calcu lator will not allow you to key in nondecimal numbers that 
exceed the 36-bit word length. Refer to '"Range of Numbers' below. 

a • • e Arithmetic. The Base application redefines the arithmetic keys 
(G, E1, 0 . 0. and ~) to their corresponding integer arithmetic 
functions. For example, if you press 0 . the ca lcu lator executes the 
BASE+ function instead of the normal addition function . Refer to 
' Integer Arithmetic' later in this chapter. 

The Representation of Numbers 

Base modes change the way real numbers are keyed in and displayed. 
Internally. however. real numbers are stored in decimal form rega rd­
less of the base mode. 

In Hexadecimal, Octal, and Binary modes, numbers appea r as inte­
gers. However, since the internal representation does not change • 
each number may have a nonzero fractional part. The ca lculator indi ­
ca tes that a nonzero fractional part exists by displaying a decimal 
point after the integer. 

7C3E 

+ This number does 
not haYe a fractional 
part internally. 

7C3E. 

+ ThiS number does 
have 8 fractional part 
Internally. 
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Negative Numbers 

The left-most (most significant or -highest-) bit of a number's binary 
representation is the sign bit; it is set (I) for negative numbers. IJ there 
are leading zeros (not displayed), then the sign bit is 0 (positive). A 
negat ive number is the 2's complement of its positive binary number. 

Showing Numbers 

The . 1 SHO'N I key can be used in the Base applicat ion to: 

• Display a hexadecima l, decimal, or octal number in full-precision 
decimal form . 

• Display all 36 bits of a binary num ber. 

Range of Numbers 

The 36-bit word size determines the range of numbers that can be 
displayed in Hexadecimal, Octal. and Binary modes. 

R_ft9. of Number. for .... Conversions 

•••• La' ••• ' N ... tlve Num ... , 
to urg • • t Pos itive Number 

Hexadecimal 800000000 to 7FFFFFFFF 

Decimal -34 ,359,738,368 to 34,359,738,367 

Octal 400000000000 to 377777777777 

Binary 1 
to 0111 1111111111111 1111 111111 11 1111111 

The calculator docs not allow you to kcy in a IIOlldccimol number outside 
this range. For example, if you all cmptto key in a IO-digit hexadecimal 
number, digit entry halts aft er the ninth digit. 

2 •• 18: •••• O~r.tlon. 

Numbers Too Big To Dlspl.V. Nondecimal numbers outside the 36. 
bit range are displayed as <Too Big>. Don ' t mistake <To o Big) 
(or an error message-it's merely the calculator's way o f displaying a 
number that is too big to display in the current number base. 

Integer Arithmetic 

There are fi ve (unctions (or doing 36· bit integer arithmetic. These 
funct ions use only the integer portion o f their operands and return 
only integer results. For example, i( you add the numbers 15.7832 and 
10.4859 using the BASE+ (unction, the result is 25.0000 because the 
fract ion portion of each operand is ignored. 

38-Blt Arithmetic Functions 

Function D •• crlptlon 

BASE + Integer addition. 

BASE- Integer subtraction. 

BASE x IntegElf multiplication. 

BASE + Integer division. 

BASE+ / - 2 '5 complement. 

Notl: When the BASE menu Is displlyed. 
theM Juncllon • .,. aulCllmltlcai1y as-

signed 10 lhe G. G. 0 . G. Ind etJ 
key •• respecllvel~. 

The ca lcu lator d isplays Out of R.nt;l . if the result produced by 
any of these operations is greater than the 36·bit word size. If nag 24 
(range ignort) is set, the ca lcu lator substitutes the maximum 36. bit 
number and does not report an error. 

The Logic Functions 

Pressing in the BASE menu d isplays a submenu containing six 
logical functions. Uke the integer arithmetic (unctions, the logic (unc­
tions use only the integer portion of a number and retu rn only 
integers as results. 
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36-bit AND. 

3S-bit OR. 

3S-bit exclusive OR. 

36-bit NOT. 

Bit test. 

Rotate y by x bits. 

Th. BooI •• n Logic Function, . The AND, OR, and XOR functions 
are two-number functions. That is, they take two numbers (from the 
X- and Y-registers) and return a result to the X-register. 

The NOT funct ion returns the 36-bit logical NOT of the number in 
the X-register. 

81t T •• t . To test the xth bit of the number in the Y-register, execu te 
the BIT? function, Bits are nu mbered from 0 (the least significant bit) 
through 35 (the most significant bit). For example, the bits in this bi­
nary number- are numbered as shown: 

101001111011011110101101001000011101 

+ + Bit number 35 Bit number 0 

If BIT? is executed from the keyboard, the calculator displays V.s or 
Ho ind icat ing whether the specified bit is set. 

In a running program, the BIT? function follows the do-if-true rule­
if the specified bit is set (1), the next program line is executed; if the 
bit is not set (0), the next program line is skipped. 

• The decimal rquiv. lent of this number 15 - 23,698,157,021. 

"0 181 •••• Oper.Uons 

Rot.tlng • 36-Blt Number. To rotate a 36-bit number by a Specified 
number of bits, enter the number into the Y-register, the number of 
bits in the X-register, and then execute the ROTXY funct ion. If the 
number of bits specified in the X-register is positive, the rotation is to 
the right. If the number of bits is negative, the rotation is to the left. 

ROTXY returns the rotated number to the X-register and drops the 
stack. 

Programming Information 

To select a base mode in a program, execu te HEXM, DEeM, OCTM, 
or BINM. If a program stops after executing one of these instructions, 
the BASE menu is displayed and real numbers are input and dis­
played using the base mode that was selected . To exit the BASE 
menu, the program can then execute the EXITALL function. 

You ca n also use the BASE menu for entering the base conversion and 
logic (unctions into a program. However, numbers entered directly 
inlo program lines are always entered and displayed in decimal form. 

E • • mp'.: A Progr.m Thill U ••• B ••• Ope,. tion,. The following 
program prompts for an octa l number and a binary number, adds 
them together, and displays the sum in Hexadecimal mode. 

91 LBL -O BH - Global label. 

9 2 DClt't Selects Octal mode and inputs 
93 IHPUT 91 the Hrst number into Rol ' 

9. BIHM Selects Binary mode and inputs 
90 IHPUT 92 the second number into Roz. 
9. RCL 01 Recalls a copy of the first number 
97 BASE+ and adds to the second. 

9B HE XM Selects Hexadecimal mode, dis-
9. VIEW ST X plays the result, and exits the 
19 EXITALL BASE menu. 
11 END 

18: •••• O ...... lIon • ... 



Part 4 
Appendixes and 
Reference 

Page 254 A: A,.lstance, aaHeri." and Service 
287 B: ".na,lng Calculator "emory 
273 C: Fla,1 

283 D: ...... , •• 

288 E: Characte, Table 

282 lIenu "ap. 
310 Operation Inde. 

338 Subject Inde. 



Assistance, Batteries, 
and Service 

A 

Obtaining Help in Operating the Calculator 

Hewlett-Packard is committed to providing the owners of HP calcu­
lators with ongoing support . You can obtain answers to your 
questions about using the calculator from our Calculator Support 
department. 

You should read the next section .• Answers to Common Questions,' 
before con tacting us. Past experience has shown that many o~ o~r 
customers have similar questions about our products. If you don t fmd 
an answer to your question. you can contact us using the address or 
phone number listed on the inside back cover. 

Answers to Common Questions 

Q: I'm not surt if the calculator is malfunctioning or if r,m doing ,some­
thing inco"tctly. How can I dtltrmine if the calculator IS operatmg 
properly? 
A: Refer to page 261 , which describes the diagnostic self-test. 

Q: My numbers contain com mas as decimal points. How do I restore the 
periods? 
A: Press .1 DISP I . Also check the status of flag 29 (page 276). 

Q: How do J change tile number of decimal places the calculator displays? 
A: The procedure is described under · Number of Decimal Places· on 
page 34. 

Q: WI/en I take tile sille of T ill radialis mode, J get a small number 
(- 2.06761537357 £·13) illstead of uro. Wily? 

A: The val ue returned is correct. While .... has an infinite number of 
Significant digits, the Hp· 42S uses the best possible 12·digit approxi ­
mation of ..... Given the inherent limitation of a finite number of input 
digits, the trigonometric funct ions provide the most acrurate 12-digit 
results possible. 

Q: Wilen I calculate Y/- 27 (27 etJt ENTERI31El . 0 ) l get a com­
pIa number (1.5000 i25981). Wily? 

A: The va lue returned is correct . There are th ree possible answers, the 
HP-42S returns the root in the fi rst quadrant. If you switch to Polar 
mode (. 1 MOO£S I POLA ) you' ll see that the number is 3 4600. 

To calculate the rea l-number cube root, use the following program: 

0 ' lBl "CROC T" 
02 S IGH 
03 l ASTX 
0. 3 
0' ' / X 
0. y,x 
07 AB S 
0B x 
0. END 

Q: My calculator doesll't stop to display answers. Tiley appear briefly and 
then computation resumes. How can I get the program to stop long 
enougll to read the results? 

A: Set nag 21 (. !FLAGSI I3.C 21). Aags 21 and 55 are used in con­
junct ion to control the display and printer output. For more 
information on these nags, refer to pages 131 and 132. 

Q: How do I clear all or portiolls of memory? 

A: Press .1 CLEAR f to display the CLEAR menu then execu te the func. 
lion you need. Refer to page 26. 

Q: WI/at does all '"£" ;'/ a number meall? (For exa mple, 2.51E- 13J 

A: Exponent of ten (such as 2.5 1 x JO - 13). Refer to "Exponents of 
Ten" on page 27. 
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Q: The calculator has displayed tile message I nsuf fie i en t Me mor ",. 
What sllould I do? 
A: There is not enough memory to complete the operation that you 
attempted. Refer to appendix B, "Managing Calrulator Memory: 

Q: Why isn't my calculator printing when I want it to? 

A: Printing is disabled . Press • .£.RI NT ~ rON to enable printing. 
Also refer to the owner's manual for the printer to see that you are 
posi tioning the calrulator properly in front of the printer. 

Q: Tile calculator is operating slowly. alld the ~ annunciator is blillk· 
illg. Why? 
A: The calculator is trace printing. Press . 1 PRINT I ~ to turn 
tracing off (page 102). 

Q: TIle beeper is rIOt workillg. Why? 
A: The beeper has been disabled by executing the QUI ET funct ion or 
by clearing flag 26. Set the flag by pressing .1 MODES I 00 or 
. 1 FLAGS I I F 26. 

Q: How do I key in consecutive rlumbers ill a program? 

A: Key in the first number, press I ENTER I (I), and then key in the sec· 
ond number (page 11 8). 

Q: What is indirect addressing? 
A: It is used when a parameter for a partirular function is stored in a 
va riable or register. That variable or register is addressed (indirectly) 
by the function (page 74). 

Q: Why can't I get to the end of the matrix I'm editing? It appears to be 
much larger than when 1 created it. 
A: The Matrix Editor is in Crow mode. In the Matrix Editor menu, 
press 00 w ... , to disable C row mode (page 213). 

... A: A •• I.t.nce, ""eri •• , ... mory, end S.rvlc. 

Power and BaHeries 

The calculator is shipped with three button-cell ballcrics. Ballcry life 
depends on how the calculator is used. Printing and long calculations 
require much more power than other operations. 

Use only fresh bUlion-celi ballerics. Do not use rechargeable ballerics. 

Low·Power Indications 

When the low· battery annuncia tor (~) comes on, replace the bat­
teries as soon as possible. 

If you continue to use the calcu lator after the battery annunciator 
comes on, power can eventually drop to a level at which the ca lcu . 
lator stops powering the display and keyboard. The calculator wi ll 
requ ire fresh batteries before it ca n be turned back on. When you turn 
the calculator on after fresh batteries have been installed, the calcu. 
lator displays Mach i ne Re s . t if your stored data is intact. If data 
hilS been lost, the ca lru lator displays M.llo r ", Cle .. r . 

A: A •• I ... nc., •• H.ri •• , "emDry, .M S.rvlce .57 
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To conserve battery power, printing does not function when the bat· 
tery annunciator is on. Printing might halt during a printing operation 
due to a borderline low·battery condition. The calculator can detect 
that there is insufficient power for printing before the battery annun· 
cator comes on. 

Inttelling aette.ie. 

Onc. the Une"" •• re removed, you mu.t replace the bene"". 
within one ",Inut. to prevent kI •• of Contlnuou. II.....,. There· 
fore, you should have the new batteries readily at hand before 
removing the batteries. Also, you must make sure the calculator is 0 (( 

during the entire process of changing batteries. 

1. Have three fresh button·cell batteries at hand . 

2. Make sure the calculator is off. Do not pr ••• 1 EXIT I ••• In until 
the .ntlr. procedure 'or ch.,.I ... b.n ...... I. compl.ted. 
C ...... _ ... unerl •• wtth the c.'cul.tor on will ...... the con­

tent. 0' Contlnuou. "ernorJ. 

3. Hold the calculator as shown. To remove the baltery·compart· 
ment door, press down and outward on it until it slides off 
(away from the center). 

... A: A • • I.tenc., •• nerle., "emory. end Servlc. 

4. Turn the calculator over and shake the batteries out. 

G 
W.,nlntl 

Do not mutilate, puncture, or dispose of batteries In 
fire. The betteries cen burst or explode, releasing haz­
erdous chemlcels. 

5. Hold the calculator as shown and stack the batteries one at a 
time, in the battery compartment. Orient the batteries 'according 
to. the diagram inside the battery compartment. Be sure the 
raised and flat ends match the diagram. 

S. Insert the tab of the battery·compartment door into the slot in 
the calculator case, as shown. 

A: A •• I.tence, .. Herle., .. emory. .nd .ervlce ... 
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Now turn the calculator back on. If it does not function, you might 
have taken too long to change the batteries or inadvertently tur~ed 
the calculator on while the batteries were out. Remove the bgttmes 
again and lightly press a coin against both battery contacts in the cal· 
culator fo r g ftw seconds. Put the batteries back in and turn the 
calculator on. It should display 1'1.11101" 'II C t .ar . 

Environmental Limits 

To maintain product reliability, observe the following limits: 

• Operating temperature: 0° to ( SOC (32° to 113°F). 

• Storage temperature: -20° to 65°C (_ 40 to 149°F). 

• Operating and storage humidity: 90% relative humidity at 40°C 
(104°F) maximum. 

Determining if the Calculator Requires 
Service 

Use these guidelines to determine if the calculator requires service. If 
it does, read ''If the Calculator Requires Service· on page 263. 

• It the c.lcul.tor won't turn on (nothlnv Is visible In the dlsp'." : 

t. Attempt to reset the calculator (page 267). 

2, If the calculator fails to respond after step 1, replace the bat· 
teries (page 258). 

If steps 1 and 2 do not restore the display, the calculator requires 
service. 

• tf the celcul.tor doesn't respond to ke,stroll.s (nothl,.. hep· 
pens when ,ou press the k.,s,: 

t. Attempt to reset the calculator (page 267). 

2. I( the calculator still fail s to respond, attempt to dear al\ mem· 
ory (page 268). This will erase all the information you've 
stored. 

If steps 1 and 2 do not restore calculator (unction, the calculator 
requires service. 

• 10 

• It the c.lcul.tor responds to ke,s trok.s but ,ou auspect thet It 
Is metfunctlonl,..: 

1. Do the sel(· test (described below). If the calculator fails the 
seU·test, it requires service. 

2. If the calculator passes the self-test, it is quite likely you've 
made a mistake in operating the calculator. Try rereading por­
tions of the manual, and check • Answers to Common 
Questions· on page 254. 

3 . Contact the Calculator Support department. The address and 
phone number are listed on the inside back cover. 

Confirming Calculator Operation-the 
Self-Test 

IJ the display can be turned on, but it appears that the calculator is 
not operating properly, you can do a d iagnostic sel(-Iest. The self· test 
runs continuously, repeating until you halt it . 

To run the self· test: 

1. Turn the calculator on. 

2. l( you have the optional infrared printer, turn it on. Certain di · 
agnostic information is printed during the test. 

3. To start the self·test, hold down I EXIT I while you press the ClliJ 
key .. Once the self· test has begun, do not press any keys until 
you are ready to halt the test. 

4. During the test, the calculator beeps periodically and displays 
various patterns and characters. Watch for one o( two messages 
that are displayed before the test automatically repeats: 

• If the calculator passes the self· test, the calculator displays 
OK-42S-E . 

• If the calculator displays FA I L followed by a number, the cal­
cu lator may require service. 

• PTtMing lhe I LOG I k~ 51011rbl l notht'f Jelf' lftl lhil is used 0111 lhe factory. If you uddenlly 
I llrl thlt .elf·' est, you a n ftop it by holding down lhe I EXIT I kt')' whi le you preM lhe IE) 
b y. 

• •• 



5. To halt the self-test, hold down I EXIT I while you press the lID 
key. The calculator displays Hllc h i n. Rese t. If you ,press any 
other key instead, the test halts and the ca l~lator dISplays. a 
FAIL message. This message results from an mco~ect key .bemg 
pressed and does not mean that the calculator requlrts servIce. 

•• If the calculator failed the self·test, repeat steps 3 through 5 to 
verify the results. If you do not have a printer, write down the 
messages that are displayed in step 5 above. 

Limited One-Year Warranty 

What Is Covered 

Tile calculator (except fo r the batteries, or damage cau~ by I.he bal· 
teries) is wa rranted by Hewlett-Packard against defects m materials and 
workmanship fo r one year from the date of original purchase. If you sell 
your unit or give it as a gift, the warranty is autom.a~ically transferred 
to the new owner and remains in effect for the ongmal one-year pe. 
riod. Ouring the warranty period, we will repair or, at our option, 
replace at no charge a product that proves to be defective, provided 
you return the product, shipping prepajd, to a Hewlett-Packard ser­
vice ccnter. 

This warranty gives you specific legal rights, a~d you may ~ Iso have 
other rights that vary from state to state, provmce to provmce, or 
country to country. 

What Is Not Covered 

Bill/eries, and dllmllge caustd by the bllUeries, are not covered by the 
Htwlelt-Pllcbrd warranty. Check with the bill/ery manufllcturer about 
battery and bllttery /tabgt wllrranties. 

This warranty does not apply if the product has been damaged by 
accident or misuse or as the result of service or modification by other 
than an authorized Hewlett-Packard service center, 

0 .. AI A •• I.nne., .. " ...... , Memory, and .... vlc. 

No other express warranty is given. The repair or replacement of a 
product is your exclusive remedy. ANY OTHER IM~LlED WARRANTY 
OF MERCHANTABILITY OR FITNE" .. LIMITED TO THE ONE.YEAR 
DURATION OF THI. WRITTEN WARRANTY. Some states, provinces, 
or countries do not allow limitations on how long an implied war­
ran ty lasts, so the above limitation may not apply to you . IN NO 
EVENT 'HALL HEWLETT·~ACKARD COMPANY BE LIABLE FOR 
CON' EQUENTIAL DAMAGE'. Some states, provinces, or countries do 
not allow the exclusion or limitation of incidental or consequential 
damages, so the above limitation or exclusion may not apply to you. 

Products are sold on the basis of Specifications applicable at the time 
of manufacture. Hewlett-Packa rd shall have no obligation to modify 
or update products once sold. 

Consumer Transactions in the United Kingdom 

This warranty shall not apply to consumer transactions and shall not 
affect the statutory rights of a consumer. In relation to such transac­
tions, the rights and obligations of Seller and Buyer shall be 
determined by statu te. 

If the Calculator Requires Service 

Hewlett· Packard maintains service centers in many countries. These 
centers will service a calculator whether it is under warranty or not . 
There is a charge for service after the warranty period. Calculators 
normally are serviced and reshipped within five working days of 
re<:eipt. 

Obt.lnlng Service 

• In the United States: Send the ca lculator to the Calculator Service 
Center listed on the inside back cover. 
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• In Europt: Contact your HP sales office or dealer or HP's European 
headquarters for the location of the nearest service center. Do not 
ship tht , a/cu/ator for servict without firs t contacting a Htwlett­
PaCKll rd offict. 

Hewlett-Packard S.A. 
150, Route du Nant-d 'Avril 
P.O. Box 
CH 121 7 Meyrin 2 
Geneva, Switzerland 
Telephone: (022) 82 81 11 

• In othtr countrits: Contact your HP sales office or dealer or write to 
the U.S. Calculator Service Center (listed on the inside back cover) 
for the loca tion of other service centers. If local service is unavail­
able, you can ship the calculator to the U.S. Calculator Service 
Center for repair. 

All shipping. reimportation arrangements, and customs costs are 
your responsibility. 

Service Charge 

There is a standard repair charge for out-of-warranty service. The 
Calculator Service Center (listed on the inside back cover) ca n tell you 
how much this charge is. The full charge is subject to the customer's 
loca l sales or value-added tax wherever applicable. 

Calculator products damaged by accident or misuse are not covered 
by the fixed service charges. In these cases, charges are individually 
determined based on time and material. 

Shipping Instructions 

If your calculator requires service, ship it to the nearest authorized 
service center or collection point. Be sure to: 

• Include your return address and description of the problem. 

• Include proof of purchase date if the warranty has not expired . 

... At A •• I.,.nee, a.Herie., Memor,. end Service 

• Include a purchase order, check, or credit card number plus 
expiration date (VISA or MasterCard) to cover the standard repair 
charge. 

• Ship the calculator in adequate protective packaging to prevent 
damage. Such damage is not covered by the warranty, so we 
recommend that you insure the shipment. 

• Pay the shipping charges for delivery to the Hewlett-Packard service 
center, whether or not the calculator is under warranty. 

Warranty on Service 

Service is warranted against defects in materials and workmanship for 
90 days from the date o f service. 

Service Agreements 

In the U.s., a support agreement is available for repair and service. 
Refer to the form included with the manual . For additional informa ­
tion, contact the Calculator Service Center (see the inside back cover). 

Regulatory Information 

U.S.A. The HP-42S generates and uses radio frequency energy and 
may interfere with radio and television reception. The calculator com­
plies with the limits fo r a Class B computing device as specified in 
Subpart J of Part 15 o f FCC Rules, which provide reasonable protec­
lion against such interference in a residential installation . In the 
unlikely event that there is interference to radio or television reception 
(which can be determined by turning the HP-42S off and on or by 
remOving the batteries), try: 

• Reorienting the receiving antenna . 

• Relocating the calculator with respect to the receiver . 

A: A •• I.,anee, "Herie., Memory, aftd S.,vlce ••• 



For more information, consult your dealer, an experienced 
radio/ television technician , or the fo llowing bookle~, prepared by the 
Federal Communica tions Commission: How to Iden tify and Resolve Ra· 
dio.TV Interference Problems. This booklet is available from the U.S. 
Government Prin ting Office. Washington, D.C. 20402, Stock Number 
004-000-00345-4. At the firs t printing of this manual, the telephone 
number was (202) 783·3238. 

ELI'opean Declaration 01 Confonnity (according 10 EN45014) 

M a nufactu re r '. aanle: 
Manufa cture r '. add reM: 

Pro d uct IIlu n e: 

EMC: 

Safe t y : 

Qual ity Department 
liewteu·Packard CompallY 
Corva lli. Divi.ion 

U.,wl.,u -Pad.vd Company 
lIewlett--Pad.vd Co. He_leu _Packard Co. 
Corvam . Divi. ion Sinsapore (P TE) Lt d . 
1000 NE Circle Blvd. 1150 Depot. Road 
Corv..t li., O R 97330 Sinsapore 04 10 

declarel that the followin, product 

li P 425 

cOllfon nl t o the ro liowillS product speci fication. 

C ISPR 22/ EN5S022 claM B, 
prEN55 10 1-2, prEN550'+3 
IEC950 / EN60950 

••• A: A •• I.tanc., a.Uarla., Mamory, and S.rvlca 

Managing Calculator 
Memory 

B 

This append ix describes how calculator memory is organized and the 
techniques used internally by the ca lcu lator to conserve memory. You 
do not need to read and understand this material to use your calcu· 
lator. However, you may fi nd the information usefu l. For example, 
you can write your programs to take adva ntage of the HP-425 mem· 
ory management scheme. 

Resetting the Calculator 

If the calculator doesn' t respond to keystrokes or is otherwise behav­
ing unusually, attempt to reset iI . Resetting the calculator resets many 
conditions to their defa ult stales (such as turning Program·entry mode 
0(( and exiting all menus). Refer to append ix C, -FJags/ for a table of 
nag sett ings at machine reset. 

To reset the calculator, hold down the 1 EXIT I key while you press the 
IEJ key. Repea t this if necessary. The calculator d isplays 
'''Lach ine Re s et to confirm that reset has occurred. 

Clearing All Memory 

There are two ways to clear calcu lator memory: 

To cl.ar all programs and data: 

1. Press . 1 CLEAR J [YJ LIIL . 

2. Press VII to confirm or any other key to cancel. 
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To cl.er ell progrem. end dete end r ••• t fleg.: 

1. Press and hold I EXIT I (Iower· left corner of the keyboard). 

2. Press and hold [0 (upper-Ief! corner of the keyboard). 

3. Press and release I XEa I (uppeN ight corner o f the keyboard). 

4. Release Ix+ I. 
5. Release IExlTl . The calculator d isplays M • • or.,. Clear . 

Continuous Memory can inadvertenlly be erased if the calculator is 
dropped or if power is interrupted. 

Reclaiming Memory 

If you see the message In s ufficient Me-Mor"" there is not 
enough memory to complete the operation thai you attempted . 

To determine the amount of memory available, press and hold 1II!!!!l 
in the CATALOG menu . To reclaim memory- that is, increase the 
amount of available memory-do one or more of the following: 

• Reduce the number of s torage registers by using a smaller SIZE 
(page 64). 

• Clear variables that you no longer need (page 62). 

• Clear programs that you no longer need (page 119). 

• Clear the stack (page 43). 

How the HP-425 Conserves Memory 

As described in chapter 3, the HP-42S uses several types of data . Be­
cause data types can range in size (from a rea l number up to a large 
complex matrix), a soph istica ted operating system has been developed 
that makes it easy for you to manipulate data using a consis tent set of 
RPN rules. The techniques presented in chapter 2 for using the stack 
apply to all types of data. For exa mple, when you press I ENTER I, the 
stack is lifted and the data in the X-register is copied into the Y­
register. 

What Happens When Data I. Copied 

Whenever you make a copy of data (with operations such as [ ENTER I, 
[STO I, and [RCL I), internally the calculator does not actually make a 
complete copy even though it appears to . 

E.empl.: Ob."Yinti the Con •• r"etlon of Memory. To d emon­
s trate this principle of copying objects, clear the s tack and create a 10 
x 10 matrix named TEST. 

Crea te the matrix using the DIM funct ion. 

10 [ENTER 18 1 MATRIX I [!] I"Y:-' "la .... 0"a"a'"a;-------, 
I ENTER I TeST I ENTER II EXIT I .x~,~I~a~.~a~a~a=a=====~ 
. [CLEAR I r: 

View the amount of memory available. {Note: the memory available 
in your calcu lator wi ll differ (rom the numbers shown in this 
example.) 

. [ CATALOG I mlllll (hold down) 

Fill the stack with copies of TEST. 

IRCLlmm 

IENTERIJENTERII ENTER] 

IAvai lab l e Mell'lory: 
6157 B~tes 

lx ' [ 10x 10 Matri x ] I 
IlaU ..... • ·";"GUII 

Now, there appear to be fi ve complete matrices in the calculator: one 
stored in the variable TEST and four in the stack. But when you view 
the amount of memory available, you can see that making th ese 
~copies~ d id not use an y additional memory . 

• ! CATALOG I (hold down) .IA;;V:;'''i'l-;.:;:b''l::e:-'M:::e=~:::or=Y=: ----, 
.6157 Bwtas 



Internally, the HP· 425 does not make copies of data until it is used. 
Add 2 to the matrix. 

View the amount of memory available now. 

"!II!!] (hold down) "Ij"v"a"i"l-:a"'b"l". --..M;:: ... =or=y=.-----, 
• ~326 Byte s 

The new copy required 83 1 additional bytes of memory (6.157 
5,326 - 831). 

Writing Memory-EHicient Programs 

u •• the Steck EHlclently. Review chapter 2 and remember the 
rules fo r RPN calculations. Many complicated mathematical expres· 
sions ca n be evaluated using only the stack. That is, you can often 
complete a calculation without using additional variables or storage 
registers. For exam ple, refer to the ·TVM· program on page 192. 

U • • Local Label. Whenever You Can. JJ you do a lot of program· 
mins, you can save a substantial amount of memory by using local 
labels whenever you can. Local labels only require 1 or 2 bytes each 
and branch instructions to local labels never require more than 3 
bytes. What's more. the search for a local label is usually much faster 
than a search for a global label (page 148). 

Global labels. on the other hand, require 4 bytes plus 1 byte for each 
character in the label . Each branch instruction to a global label (GTO 
and XEQ) requires 2 bytes plus I byte for each character in the label. 

During Matrix Arlthm.tlc. During some calculations with matrices. 
you can save memory by putting the smaller matrix or scalar in the X· 
register before executing a numeric function . 

For example, if you are adding a scalar to a matrix, put the scalar in 
the X-register. Then, when you execute [B, the scalar (which uses less 
memory) gets saved in the LAST X register rather than the matrix . 

• 70 

Note that this technique does not reduce the amount of memory 
needed to perform the calculation-the calculator st ill uses a tempo­
rary workspace to calculate the result. However. it does increase the 
amount of memory available immediately after the calculation. 

Memory Organization 

The diagram on the next page illustrates how calculator memory is 
organized internally. AVQilablt mtmory is the unused portion of mem· 
ory between the memory used for the stack (and other system 
memory) and the memory used to store variables and programs. 
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'ABCOEF' 

4xl Matrix 
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LBl 'AREA' 

END 
LBl ' ABC" 
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END 
lBl 'XYZ' 

.ENO. 

lASTX LI ___ ---' 

Z 
NAME 
SCALE 
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REGS 

Lx 
>: x 2 
>: v 
>: 
>: xv 
n 
1: In x 
1: In x 
1: In V 
1: fin v)2 
1:lnxlnv 
1: x In 
1:vlnx 
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Th. 
automatic 

me"""" stack 

44·charader 
Alpha register 

100 Flags 
(00 through 99) 

ROO 
R01 
R02 
ROO 
R04 
ROS 
ROO 
R07 
ROB 
R09 
R1 0 
R11 Storage 

R12 
registers 
in matrix 

R1 3 REGS 
R1' 
R1 S 
R1 6 
R17 
R1 e 
R19 
R20 
R21 
R22 
R23 
R24 

c 
Flags 

The Hp·42S uses 100 flags (numbered 00- 99) to keep track o f various 
modes, settings, and conditions. A flag has only two states: set and 
clear. Flags are set, cleared. and tested using the functions in the 
FLAGS menu (page 41). 

Flags that represent certain conditions may change in the course of 
opera tion . For example, when you press .1 CUSTOM I to select the CUS­
TOM menu, flag 27 is set. When you exit (rom the CUSTOM menu, 
fl ag 27 is cleared. 

Flags not listed in this appendix are either used internally or are reo 
served for future use. 

User Flags (00 Through 10 and 81 
Through 99) 

The 30 user flags can be used to represent anything you wa nt. For 
example, the -TVM· program on page 192 uses flag 00. IJ flag 00 is 
set, the program assumes payments are made at the beginning of each 
month; j( flag 00 is clea r, payments are made at the end of each 
month. 

Control Flags (11 Through 35) 

Control fl ags are used by the Hp· 42S to represent certain operating 
cond itions. Some conditions are controlled only by altering flags, 
while others are changed by executing functions . 
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Fie. 11: Autometlc Execution. FJag 11 (if set before the calculator 
is turned off) allows a program to run automatically when the 
HP-42S is turned on. If flag 11 is set when you turn the HP-42S on, 
flag 11 is cleared, and program execution begins at the current pro­
gram line. 

Fie. 12: Doubl.-Wld. Prlnt.r Output. If flag 12 is set, all printer 
output is printed double-wide. 

Fie. 13: Low.ree .. Prlnt.r Output. If flag 13 is set, the letters A 
through Z are printed in lowercase. 

Fle.s 15 end 11: Print lIod •• This table shows how flags 15 and 16 
represent the current print mode. 

FI_. 15 FI .. 1. PrInt lIode 

Clea, clear Manual 

clear set NOfmal 

sat clear Of set Trace 

Fie. 21: Prlnt.r Enebl •• Flag 21 allows your program to control 
how the functions VIEW and AVIEW are executed. For more informa­
tion, refer to ~Printing With VIEW and AVIEW· on page 132. 

Flag_ 22 end 23: Deb Input. These flags allow a program that 
prompts for input to determine the user's response. Flag 22 is set 
whenever numbers are keyed into the X-register. Flag 23 is set when­
ever characters are keyed into the AJpha register. 

If you intend to test these flags to determine if input has been made, 
you should clear them before prompting for the input. 

Fle.s 24 end 25: Error I.not •• Normally, an error condition halts 
program execution. These flags allow ' you to avoid unnecessary pro­
gram halts and to use error conditions as a programming tool. 

27. e lF .... 

• If flag 24 is set, the HP-42S ignores all range errors. Ou t 0 f 
Ran g e normally results from any calculation (except statistical 
accumulations) that produces a number x such that 
Ixl>9.99999999999 x 10499. If flag 24 is set, ±9.99999999999 x 
10499 is returned as an approximation to the correct answer and 
program execu tion continues. Once you set flag 24, it remains set 
until you explicitly d ear it . 

Flag 24 can also be used to ignore range errors produced by the 36-
bit arithmetic funct ions (BASE+, BASE-, BASEx , and BASE+ ), 
substituting the largest 36-bit number fo r an approximation to the 
correct answer (pages 248 and 249). 

You do not need to set flag 24 to prevent overflow errors when 
accumulating statistical data (~) or using two-number funct ions 
on matrices. In these cases the calculator automatically returns 
±9.99999999999 X 10499 when a result exceeds the range of the 
calculator . 

• If fl ag 25 is set, the calculator ignores only one error of any kind 
and then dears flag 25. The instruction that caused the error is not 
execu ted. 

If both flags 24 and 25 are set, OU t 0 ( Range is hand led by flag 
24- flag 25 is not cleared. Note that if flag 25 is set and flag 24 is 
clear, Out of R~nge does not cause ±9.99999999999 x 10499 to 
be placed in the appropriate register. 

You can detect an error by setting flag 25 just before an instruction 
and then testing the flag after the instruction to see if it has been 
cleared. (Generally, you should test and clear flag 25-you risk los­
ing data if you choose to ignore unanticipated errors.) This enables 
a program to branch rather than to stop execut ion in case of an 
error. 

Fie. 28: Audio Enebl •• When flag 26 is set, the BEEP and TONE 
functions wiff produce audible tones. You can toggle flag 26 by exe­
cuting the QUIET function in the MODES menu. 

Fie. 27: Th. CUSTOIIII. nu. Flag 27 is set whenever the CUSTOM 
menu is displayed. The status of flag 27 is not altered by turning the 
ca lculator off and on. Refer also to flag 72. 

Fle._ 28 end 21: Disple, Punctuetlon. These flags control the use 
of periods and commas in numeric displays. 
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• If nag 28 is set (default). a period is used as the radix mark (to 
separate the integer portion of a number from the fractional part) . 
if nag 28 is clear, a comma is used as the radix mark . 

• If nag 29 is set (default) , groups of digits in large numbers are sepa­
rated. If nag 29 is clear. no d igit separators are used . The character 
used to separate digits is a comma if the radix is a period. and a 
period if the rad ix is a comma. 

If the display format is set to FIX 0 and nag 29 is dear, the integer 
portion of the number is displayed without any punctuation. 

Fla, 30: Staclt Lift Dlsabl •• This nag is cleared by nearly all func­
tions. The functions that set nag 30 are ENTER, CLX, };+, and 1: -. If 
stack lift is disa bled (nag 30 set). the next number keyed or reca lled 
into the X·register wri tes over the current contents of the X-register 
(pages 45 th rough 46) . 

Fla,s 34 and 35: AGRAPH Control. The status of these two nags 
determines how a graphics image is displayed by the AGRAP H func­
tion. When both nags are clea r (default), the image is merged with the 
existing contents of the display (logical OR). Refer to the table on 
page 137. 

System Flags (36 Through 80) 

The HP·425 uses system nags to keep track of a number of options 
and conditions. You ca nnot directly aHer system flags. You can, how­
ever, test system nags, which might be useful in programs to detect 
particular options and conditions. 

Flag. That Repr •• ent Option. 

Fla,s 38 Throuth 41: Display Format. These nags represent the 
current display formal. The calculator reads nags 36 th rough 39 as a 
four-bit binary number that specifies the number of digits to display. 
For exa mple, the defau lt fo rmat calls for 4 digits (flag 37 set; nags 36, 
38, and 39 clea r). Tha t is, 0100 (binary) - 4 (decimal). 

27. C I Fie •• 

3. 
o 

37 
1 

3. 
o 

3. 
o 

Flags 40 and 41 are used to represent the display fo rmat (FIX, SCI, 
ENG, or ALL). 

Fla. 40 Fla. 41 Display Format 

Clear Clear SCI 

Clear Set ENG 

Set Clear FI)( (default) 

Set Set ALL 

Flags 42 and 43: Angular Mod • • The status o f flags 42 and 43 de­
termines the angula r mode (Degrees, Radians, or Grads). If flag 42 is 
set (GRAD on), the calcu lator is in Grads mode. If nag 43 is set (RAD 
on), the calcu lator is in Radians mode. If both fl ags are clear (default), 
the calculator is in Degrees mode. 

Flagl 58 Through 59: Curv.·Flttlng Mod.l. These nags are used to 
indicate the current curve-fitting model. Only one of these four flags 
can be set at a time. 

Fla. Curve·Fittln. Model 

56 Unear (default) 

57 Logarithmic 

58 Exponential 

59 Powe< 

Flag 60: Ali I Mod • • If flag 60 is set (AI12: mode), the calcula tor uses 
all 13 summation coefficients for statistical ca lcu lations. If nag 60 is 
clear (Linear mode), the ca lculator uses only the six coeffi cients 
needed for linear curve fitting. 

Flag .8: Grow Mod •• If nag 66 is set, a matrix au toma tically grows 
by one complete row if you execute the " or J + function while posi­
tioned at the last element in the matrix. 
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FI_,. II Throu,h 71 : ._ •• • ode. If the current base mode is Dec­
imal. all (our of these flags are dear. In nondecimal modes. these flags 
are used as a four· bit number indicating the largest digit allowed in 
the current mode. 

•••• Mod_ 
Fl ••• L • ..,. •• t 

71 70 .... DI.l t 

Binary 0 0 0 1 , 
0c181 0 , 1 , 7 

Hexadecimal , 1 1 1 F 

FI_, 72: Loc_1 "''''1 .od. ICUSTOM,. The calculator tests this 
nag before displaying the CUSTOM menu. (Refer to the menu maps 
on page J01). If nag 72 is set, the CUSTOM menu for execu ting local 
Alpha labels is displayed . If flag 72 is clear, the CUSTOM menu key 
assign ments are displayed. Making a key assignment automatically 
clears nag 72. 

To set nag 72. 
nag 72. press 

(l..oeal-label mode) . To clear 
(Key-assignment mode). 

FI_, 73: Pol_r Moct •• If flag 73 is set, the calculator displays com­
plex numbers using polar notation. 

FI_, 74: R •• I-R •• ult Onl,. If nag 74 is set, the calculator returns an 
error for functions that would turn a real-number input into a com­
plex-number result (such as ca lculating the square root of a negative 
real number). Refer to page 169. 

Flag. That Repre.ent Conditions 

Fl., 44: Contlnvou. On. Aag 44 is set when the ON (COIlI;'IUOU5 on) 
function is execu ted. The calculator automatically turns off after about 
10 minutes of inactivity (no keys pressed) unless flag 44 is set. 

Fl., 45: Solvln,_ Flag 45 is set only while the Solver is ca lculating a 
solution. 
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Fie, 48: Integ,.tlng. Flag 46 is set only while the Integration 
applica ton is evaluating an integral. 

Fle,47: V.rieble •• nu. Flag 47 is only set when a variable menu is 
act ive (page 125). 

Fl., 48: Alph •• ode. Whenever the calculator is in Alpha mode 
(ALPHA menu and Alpha register displayed), nag 48 is set. You can 
control Alpha mode by executing AON (Alpha on; sets nag 48) and 
AOFF (Alpha otf; clears flag 48). 

Fl., .1: Low .ett.ry Pow.r. Aag 49 is set and the c:::J annunci ­
ator is displayed when battery power is low. Refer to page 258 for 
informat ion on replacing batteries. 

Fie,. 50 .nd 51 : ••••• , •• Flag 50 is set whenever a message is 
displayed . If the message uses both lines of the display. flag 51 is also 
set. 

FI_, 52: P,ogrem-Entry .oct • • Whenever the calcu lator is in Pro­
gram-entry mode, flag 52 is set. 

FI .. 53: INPUT. Aag 53 is set only while an INPUT is in progress 
(page 121 ). Note that the INPUT function cannot be execu ted from 
the keyboard. 

Fl., 55: Print., Exl.tenc •• Execu ting the PRON (printing on) func· 
tion enables printing by setting flags 21 and 55. Executing PROFF 
(prin ling of{) disables printing and clears nags 21 and 55. 

In general, flag 55 indicates if printing is possible. Flag 21 indicates if 
printing is desired. 

FI ... 81 Through 13: In .. elld .odel •• These flags are used during 
entry of statistical data to identify which curve-fitting models are 
invalid. 

Fl • • 'nv.,ld lIod.' (If •• t) 

6' Logarithmic 

62 Exponential 

63 -
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Flag 85: Matrix Editor. Flag 65 is set if the Matrix Editor is in use. 

Flag 75: Programmable Menu Selected. If flag 75 is set, the pro­
grammable menu (page 145) is selected. The MENU function sets flag 
75 . 

Fla, s 78 and 77: Matrix Wrap. These flags are updated each time 
you execute any of the matrix functions that alter the row and column 
pointers. 

• If the function causes the pointers to be wrapped from one edge of 
the matrix to the opposite edge (edge wrap), flag 76 is set. Otherwise 
the flag is clea red. 

• If the fu nction causes the pointers to be wrapped from the first 
element to the last or from the last element to the first (end wrap), 
then flag 77 is set. Otherwise, the nag is cleared. 

Summary of Hp·42S Flags 

The following table lists all of the flags used by the HP-42S. Status at 
Machine Reset indica tes if the flag is set or cleared when you reset the 
calculator. Slatus at Memory Clea r indicates if the nag is set or cleared 
when you erase all of memory. An M indicates that the current status 
of the flag is maintained (not changed). A ? indicates that the status of 
the flag depends on other factors. 

St.tu •• t S •• • u ••• 
Fl •• Humber Fl • • H. m. lI. chln. lI. mory 

R •••• Ct •• r 

00-10 User Flags M Clear 

11 Automat ic Clear Clear 
Execution 

12 Print Double-Wide M Clear 

13 Print l owercase M Clear 

14 Reserved M Clear 

15-16 Print Mode M Clear 

17-18 Reserved M Clear 

210 

Shtua .t S •• tu ••• 
Fl • • Humber Fl •• H. m. lI. chln. ... mory 

R ••• t CI •• r 

19- 20 General Use M Clear 

21 Printer Enable M Clear 

22 Numeric Data Input Clear Clear 

23 Alpha Data Input Clear Clear 

24 Range Error Ignore Clear Clear 

25 Error Ignore Clear Clear 

26 Audio Enable M Clear 

27 CUSTOM Menu Clear Clear 

28 Radix Mark (. or .) M Clear 

2. Digit Separators M Clear 

30 Stack Uft Disable Clear Clear 

31- 33 Reserved , , 
34- 35 AGRAPH Control M Clear 

36-39 Number of Digits M 4 Digits· 

40- 41 Display Format M FIX· 

42 Grads Mode M Clear 

43 Radians Mode M Clear 

44 Continuous On Clear Clear 

45 Solving Clear Clear 

46 Integrating Clear Clear 

47 Variable Menu Clear Clear 

48 Alpha Mode Clear Clear 

4' low Battery , , 
50 Message Se1 Se1 

51 Two-Une Message Clear Clear 

52 Program-Entry Clear Clear 

53 INPUT Clear Clear 

• ReIer 10 lhe oescr\pllon on page 276. 
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Fl • • Numb. , Fl • • " . m. 

54 Reserved 

55 Printer Existence 

56 Linear Curve-Fitting 
Model 

57 Logarithmic Curve-
Fitting Model 

58 Exponential Curve-
Fitting Model 

5. Power Curve-Fitting 
Model 

60 AII 2: Mode (statistics) 

6t Logarithmic Modet 
Invalid 

62 Exponential Model 
Invalid 

63 Power Model Invalid 

64 Reserved 

65 Matrix Editor 

66 Grow Mode 

67 Reserved 

68- 71 Base Mode 

72 Local-Label Mode 
(CUSTOM) 

73 Polar Mode 

74 Real-Result Only 

75 Programmable Menu 
Active 

76 Edge Wrap 

77 End Wrap 

78-80 Reserved 

81- 99 User Flags 

282 C: FI_ ... 

St.tu •• t s •• tu ••• 
" . chln. ... mory 

R •••• CI •• , 

Clear Clear 

M Clear 

M Set 

M Clear 

M Clear 

M Clear 

M Set 

M Clear 

M Clear 

M Clear 

M Clear 

Ctear Clear 

Ctear Clear 

Clear Clear 

Ctear Clear 

M Clear 

M Clear 

M Clear 

Clear Clear 

M Clear 

M Clear 

M Clear 

M Clear 

D 
Messages 

The HP-42S displays messages to provide information and to warn 
you when you attempt an invalid operation. The message disa ppears 
when you press a key. To dear the message without altering anything 
else, press (I) . 

Alph a Da ta I s Invalid 
Attempted an operation using a va riable, storage register, or stack reg­
ister containing an Alpha string. 

Ba d Cuess ( e s) 
Guess(es) provided for the Solver are outside the domain of the 
function. 

Batt Too Low To Pr i n t 
The battery voltage is too low to power the ca lculator's infrared 
printer interface. Whenever the calculator displays this message, it 
also resets to Manual printing mode. 

Cons tant '? 
The function returned the same value at every point sampled by the 
Solver. 

Oim.ns i on Error 

• Dimensions of two matrices are not compatible for matrix 
arithmetic. 

• Attempted to calculate the determinant of a nonsquare matrix. 

• Attempted to create a matrix with onc or both dimensions l ess than 
or equal to zero. 

• Attempted to move the index pointers beyond the dimensions of 
the indexed matrix. 
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Di v ide by 0 
Attempted to divide by zero. 

EXlremum 
Local minimum or maximum has been found by the Solver. 

Global S pan 
Attempted to insert or delete a program line that would have left 
more than 3,584 bytes of program instructions between two global 
labels or a globa l label and an END. 

Insuffici~nl M~mory 

There is not enough memory to complete the attempted opera tion. In 
addit ion to the memory needed to complete the operation, the calcu­
lator always keeps some memory available as a system work space. 

InUg( Inleg) 
Attempted to integra te a function while another integration was in 
progress. 

Integrating 
The ca lculator is calculating an integral (chapter 13). 

Interrupted 
A matrix operation has been interrupted by pressing I EXIT I. 

Inv.lid Data 
Attempted a function using data outside the range of the function. 

Inva lid Fore c ast Mo del 
The current statistical data is invalid or incomplete to use the selected 
curve-fitting model for forecasting. 

Inva lid Type 
Da ta type does not match the type expected (real, complex, or matrix). 

Lab~l Hot Found 
Attempted an instruction that referenced a program label that does 
not exist. 

• 84 D: ........ . 

Machine Re set 
The calculator has been reset (page 267): 

• All menus are exited. 

• Program-entry mode is exited. 

• All pending RTN locations are cleared. 

• The display contrast is set to a middle setting. 

Memory Clear 
All of continuous memory has been cleared (page 268). 

No 
The proposition made by a test function executed from the keyboa rd 
is fa lse. For example, the ca lculator displays Ho if you press .1 FlAGS I 

, 03 when nag 03 is clear. 

Ho Complex Va r i ables 
There are no variables in the complex-variable catalog. 

Ho Matri x Variabl~s 
There are no variables in the matrix-variable catalog. 

Ho Menu Variables 
Attempted to display a variable menu with VARMENU, .1 SOLVER I. 
or . []]ill using a global label that is not followed by MVAR (menu 
I/ariable) instructions. 

Ho R.al Variables 
There are no variables in the real-variable catalog. 

Ho Variables 
Attempted to execu te a function that requires a va riable name as a 
parameter and there are no variables currently stored in the 
calcu lator. 

Hon~ )( istQnt 

• Attempted to use a va riable that does not exist . 

• Attempted a matrix utility function when there is no indexed 
matrix. 
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Out of Ran9. 
The result of the attempted operation would exceed the numeric 
range of the calculator. You can use flag 24 to ignore this error. 

Printin9 I s Oi s ablt>d 
A print operation was attempted from the keyboard with printing dis­
abled (flag 55 dear). To enable printing. press . ' PRINT! ~ PON . 

• Attempted to set or clear a flag in the range 36 through 80. 

• Attempted to use a function from the keyboard that can only be 
used in programs. 

• Attempted to enter a nonprogrammable function into a program. 

• Attempted to store a number into REGS. The va riable name REGS 
can only be used to store a matrix. 

• Attempted to redimension, index. or clea r the na med matrix cur­
rently being ed ited. 

• Attempted to execute the DEL (de/ete) function while not in Pro­
gram-entry mode. 

• Attempted to delete a row (DELR) in a matrix that has only one 
row. 

Si 9n R . ..... r sA l 
An approximation to a solution has been found by the Solver but it 
may not be a normal solution. 

Siz. Err o r 

• Attempted to store or reca ll a storage register that does not exist. 

• Attempted a stat istica l function when one or more of the summa­
tion registers do not exist. 

So l ..... / lnt. 9 RTH l os t 
The RTN (return) loca tion for the Solver or Integration was lost. The 
calcu lator can remember up to eight pending return locations. 

2" D: II ••••••• 

So l vt> (S ol .... e) 
Attempted to solve a funct ion while another solve was in progress. 

S tat Math Error 
The statist ical data is invalid or incomplete. 

Vos 
The proposition made by a test function execu ted from the keyboard 
is true. For example, the calculator displays Y.s if you press . 1 FLAGS I 

Fl1 03 when flag 03 is set. 

Note 

The HP-425 uses <Too B i 9 ) in the Base application to 
display any number that is too big to display using a 
nondecimal base mode. That is, <Too B i 9> is a num­
ber. not all error message. Refer to page 249. To view a 

number that is displayed as <Too B i 9>, press and hold . 1 SHOW I. 
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Character Table 

The following table lists all of the Alpha characters used by the 
HP. 42S. The keystrokes shown in the table assume that the first or 
second row of the ALPHA menu is displayed (.l~ or . [@:AJ 
[Yi). 

Displ.,. Char.ct.r Coda Keystroll •• -
Characta, Do. Ho. 

+ 0 00 
x 1 01 

• 2 02 
I 3 03 

• 4 04 
I 5 05 

• 6 06 

• 7 07 

" 8 08 

• • D • 

'. 10 0' 

• 11 DB 

• 12 DC , 13 00 

• 14 DE 

• 15 OF 

• 16 10 
, 17 11 , 18 12 

" 
13 

. II • etlarac1er .. nol typable (no keystrokeS) you ean enter It !rIto the 
Alpha register by keying the cl'llfacter code In to the X-i"egllter Ind 
then Illecuti'lg the xrOA IlA'ICtion. 

... ~: Charact. , Tabla 

Display Char.ct., Coda 
Charact., Doc HOK K aystrok •• ' 

A 20 14 • • 21 15 • A 22 16 • , 23 17 

• 24 18 

• 25 
" I 

26 ,. • , 27 lB 

• 28 lC 
U 2. 10 

• 30 lE 
• 31 lF 

(space) 32 20 
I 33 21 

34 22 

• 35 23 
• 36 24 , 37 25 

• 38 26 ffi 3. 27 
< 40 28 ( 

41 2. ) 

• 42 2' • • 43 2B 
44 2C 
45 20 
46 2E , 47 2F "l Ie 

• 48 30 0 
1 4' 31 1 

2 50 32 2 
3 51 33 3 

• 52 34 • , 53 35 s , 54 36 , 
7 55 37 7 

• 56 38 8 , 57 3. • 
58 3. ,"UNe 

. II I character II no! typable (no kl)'1troknl you can .... 'er II inlO the 
Alpha register by keying the cl'llftICter code ~110 the X-i'egister and 
then lIIllecutlnll the xrOA 'unction. 
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Displ.y Ch.r.cter Code Keystroll.s 
otspl.y Ch.r.cter Code 

Keystrok.s· Char.cter D.c H •• Ch.,.ct., Doc H •• 

59 3B • 101 65 
< 60 3C ( 102 66 - 61 30 • 103 67 
> 62 3E h 10' 68 
? 63 3F i 105 69 
0 6' .0 j 106 6A 
A 65 " k 107 6B 
B 66 42 1 108 6C 
C 67 '3 • 109 60 
0 68 •• n 110 6E 
E 69 '5 0 111 6F 
F 70 .6 p 11 2 70 
C 71 '7 q 11 3 71 
H 72 '8 , 114 72 
1 73 .9 5 115 73 
J 7. 'A t 116 7. 
K 75 .B u 117 75 
L 76 .C v 118 76 

" 77 '0 w 119 77 
H 78 4E x 120 78 
0 79 4F " 121 79 
P 80 50 z 122 7. 
0 81 51 ( 123 7B 
R 82 52 I 12' 7C 
S 83 53 ) 125 70 
T 8' 54 - 126 7E 
U 85 55 r 127 7F 
V 86 56 128 80 
W 87 57 y 129 81 
X 88 58 
Y 89 59 
2 90 SA 
r 91 5B ....",. regisllf by kep!g , 92 5C IXflCUting IhI XTOA function. 
) 93 50 I The eppend cNrkflf ... CMr'IOI be typed c;Iir«tIy inlo IhI ....",. reg;.. 
• 9' 5E tlf. ~, in PrograrTHnlry mode u-. chanIcllf CIn btl entlfed 10 

95 SF speeIty an I{IPfIfId«I ....",. lIMo: prll' • _il~J I ENTER I (PII08 
96 50 

• 97 61 
b 98 62 
c 99 63 
d 100 64 
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Menu Maps 

The ALPHA Submenus 

The following submenus are all part o f the ALPHA menu . Refer 10 
the menu map on page 38 for a morc general view of the AL PH A 
menu . 
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• '" ~ [!] PUHC 
The BASE Menu 

" • , C 

• ... . ... " . F , 
HEX" F 

DEC" 

OCT" 

II"" 
"H. , LOCIC 
.R , 

XOR 

HOT 

•• (!) "I SC • 8 IT? 

ROT XY 
• 
• , 
• 

... , 
• 
• 
, 

2.. Me nu M. p. 



The CATALOG Menu 

• CATALOO FO" 
.C. 

REAL 

C" 
.OT 

.E. 

2 •• Menu M.p. 

~& 

~& 

••• 
IIICOI 

ftCOSH 

•• y .. ,. 
.'P 

• , 
'CH 

The CLEAR Menu 

. [fuAR' 

~& 

CLI 

Cl' 

ClY 

CLIT 

Cl • 

ClH 

elite 
.Il 

CLK" 

CllItLL 
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The CONVERT Menu 

• • CONVERT .DEC 

•• "0 ... .... 
"lEe 

."Ol ... 
I' 

F. 
".0 
••• 
II CN 

0.0 

300 Menu M.p. 

The CUSTOM Menu 

In Key-Assignments Mode In Loc. I-L. bel Mode 

• U M 

... 

... 

--

• c rOM 

Menu labels that 
you can assign. 

• 
• 
c 
0 

[ 

..0 ... 
F 

0 

• 
J 

KEO 

Keys for 
eKecuting 
local labels. 
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The DISP Menu The MATRIX Menu 

. [OISP FI X • MATRIX 

8CI 

~ } -•• e 
-T • OLL 

RO)(. 

• RO M, 

Y& 
0 

The FLAGS Menu -- Y& 

• ( FLAGS 8F 
, . 

CF 

F8? IfJ 
Y& -FC? 

STOJJ 
FS?C .... RCLIJ 
fC?C 

STOEl 

RCLEL 

PUT,. 

GET,. 
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The MODES Menu The PGM.FCN Menu 

• Moo-.tS 
. p 

MfCN I LIL .,. 
X·I 

rtN"UT .-.-, - "lEW 

Ole ""llW 

POLM! X .. X", .... .... .,.? 
SIZE: x •• 
~~T x •• 

K-Y? 
CItU 'RO" 

X_V? 
.IE 

X(Y? 
lie 

lOY? 
DIE .... X,Y? 

R'P K'Y? 

JCTO" 

"CRA 

'IJCU 

aup 

TONl 

.... 
"""R 

V"R" 

cnK 

"lMU 

KlYC 

klYJC 

304 Menu M.p. Menu M. p. 3 0 5 



The PRINT Menu The PROB Menu 

. [PRI@ ... • PROB 

Pit, 

••• H I 

'~.IT co • ... .OH 

•• X SE£O 

•• 
r'IU'. 
LIa' The SOLVER Menu 

••• 
,ILCD 

DEL"'" 1 
Program catalog (shows I 

. , solVER] - ?'1ly pr?Srams with MVAR - Variable menu 
instruc tions) 

•• . .. 
PO" 

.. .... 
'.ftC( 
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The STAT Menu The fflx, Menu 

• ~TA -,. -su. t og,am cato~ (shows I { I -"EAN . ill.......-. ?"Iy pr?Qrams with MVAA -+ Variable menu -FCST X IflStructIOOS) 

".H -Fesn' 
SOE\I 

Sl.OPE -CFJT LINF 
VUlT "'. LOCF 

ALL! CORR 
EMPF ThePRQ ..... _ 

LIHI "DOL 
PWRF 

aUT • PROM .SOCVERl. JREC -IRe? --
The TOP.FeN Menu ~ 

• """'"' ,. 1'1>9 L • Of F.N. ,. -.,. -son -LOC 

LH 
IJm!lIl ... 
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Operation Index 

This index contains basic information and references for all I-IP4 42S 
functions and keys. 

Func tio n Name •• The entries in this index are listed alphabetically 
(with special cha racters at the end). This is the same order used in the 
function ca talog. 

Note thai this index uses the full A/pI/a name for each function. Be­
cause menu labels are limited to five characters (or fewer), some 
function names are abbreviated when they appear in a menu label. 

Ke ys trok ••• Keystrokes are included for functions tha i arc on the 
keyboard or in menus. If no keystrokes are shown for a particular 
(unction, use the function ca talog ( . 1 CATALOG I FeN ) or I xeo I to ex­
ecute the function (page 67). 

Par. mete, •• Parameters are described (or those funct ions that re­
quire a parameter. The entry also ind icates if the parameter ca n be 
specified using indirect addressing. 

Na me Description, Kar., a nd Para mater. Page 

ABS Absolute value. Returns Ixl. 86 

Keys: IlICONVERT! [!] ~ •• 

ACOS Arc cosine. Returns cos ' ,. 82 

Keys: III ACOS 1 

ACOSH Arc hyperbolic cosine. Returns cosh- 1 x. 89 

AOV Advances the printer paper one line. 101 

Keys: . 1 PAINT! [!] RDV 

31 0 

Na me 

AGRAPH 

AlP 

ALENG 

ALL 

ALU: 

. 1 ALPHA 1 
AND 

AOFF 

AON 

ARCL 

AAOT 

ASHF 

ASIN 

De.cription, Ker., a nd Parame te r. Page 

Alpha graphics. Displays a graphics image. Each 136 
character in the Alpha register speci fies an B-dot 
column pallern. The X- and V-registers specify the 
pixel tocat ion of the image. 

Keys: . ! PGM FCN ! [!] [!] RCRA 

Appends integer part of x to the Alpha register. 133 

Keys: . 1 PGM.FeN! [!] [!] RIP 

Alpha length. Returns the number of characters in 135 
the Alpha register. 

Selects the All display format . 36 

Keys: . 1 OISP! ALL 

Selects AII~ (AII' statistics) mode, which uses 13 233 
summation coefficients. 

Keys: . 1 STAT! [!] RLlt 

Selects the ALPHA menu for typing characters. 37 

Logical AND. Returns x AND y. 250 

Keys: . I BASEI LOCI C RHO 

Alpha olf. Exits from the ALPHA menu. 157 

Alpha on. Selects the ALPHA menu. 156 

Alpha recall. Copies data Into the Alpha register 133 
appending it to the current contents. Numbers are 
formatted using the current display formal. 

Key: 1 ACL 1 (when Alpha mode is on) 
Parameter: register or variable Indirect: Yes 

Alpha rotate. Rotates the Alpha register by the 135 
number of characters specified in the X-register. 

Alpha shllt . Shifts the six left·most characters out 135 
of the Alpha regis ter. 

Arc sine. Returns sin ' , . 82 

Keys: . 1 "'SIN I 
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ASINH Arc hyperbolic sine. Returns sinh - 1 x. 8. BASE + J- Base change sign. Returns the 36-bit 2's comple- 24. 
ment of x. 

ASSIGN Assigns a function. program, or variable to a menu 68 
key in the CUSTOM menu. Key: . BA~ ez;J 

Keys: • A! :.IGN] BEEP Sounds a sequence 01 lour tones. 2. 
Parameters: refer to the table on page 72 . 

Keys: . ' r i~.f~!D [!J [!J BEEP 

ASTO Alpha store. Copies the first six characters in the 132 
Alpha register into a register or variable. 

BEST Selects the best curve-fitting model lor the current 2'0 
statistical data. 

Key: I 5TO I (when Alpha mode Is on) 
Parameter: register or variable Indirect: Yes Keys: • " CFIT " DDL BEST 

ATAN Arc tangent . Returns tan - 1 x. 82 BINM Selects Binary mode (base 2). 2'5 

Keys: . AT~~ Keys: . FI BIN" 

ATANH Arc hyperbolic tangent . Returns tanh - 1 x. 8. BIT? Tests the X,h bit 01 y. II the bit is set (1), executes 250 
the next program line; II the bit is clear (0) . skips 

ATOX Alpha to X. Converts the left·most character In the 134 the next program line. 

Alpha register to its character code (returned to the Keys: • '" LDCt C BIT ? 
X-register) and deletes the character. 

AVIEW Alpha view. Displays the Alpha register. 129 

Keys; . po , M FeN " VIEW 

e ST Back step. Moves the program pointer to the previ· 111 
ous program line. (Not programmable.) 

Keys: • ; (or [AJ if no menu Is displayed) 

• Selects the BASE menu. 245 
CF Clears flag nn (00 ... nn ... 35: 8 1 ... nn ... 99) . 41 

BASE + Base addition. Returns the 36·bit sum of y + x. 24. Keys: . Ft.A{ CF 

Key : .~,?!= 0 Parameter: lIag number Indirect: Yes 

BASE - Base subtraction. Returns the 36·bit difference 01 24. • rA~OGI Selects the CATALOG menu. .0 
y - x. 

Key: . sA' 8 
BASE x Base multiplication. Returns the 36-bit product 01 2'. 

Y )( x. 

ClA Clears Alpha register. If Alpha mode Is on and 26 
character entry is terminated (no cursor diSplayed), 
then (!J also executes the CLA function. 

Keys: • FAI CLA 

Key: . :~~ 0 ClAll Clear all. Clears all stored programs and data. 26 

BASE + Base division. Returns the 36·bit quotient of y + x. 24. 
(Not Programmable.) 
Keys: • EAR] [!J CLALL YE' 

Key: . !!A~F 0 ClD Clear d isplay. Clears a message Irom the display. 26 

• ,. Selects the CLEAR menu. 26 
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ClKEYS Clears all CUSTOM menu assignments. 70 COMPLEX Converts two real numbers (or matrices) Into a 91 
Keys: . 1 CLEAAl [!] CLICY complex number (or matrix). Converts a complex 

number (or matrix) into two real numbers (or 

Cll CD Clear LCD (liquid crysta l display) . Blanks the entire 136 matrices). 
display. Keys: . 1 COMPlEX I 
Keys: . 1 CLEAR I [!] ~LLCD .1 CONVERT I Selects the CONVERT menu. 82 

CLMENU Clear MENU. Deletes all menu key definitions for 146 
the programmable menu. 

Keys: .1 CLEAR I [!] lID" 

CORR Returns a correlation coefficient using the current 2'0 
statistical data and curve-fitt ing model. 

Keys: .1 STAT I CFIT co.M,j 
ClP Clears a p4'ogram Irom memory. 119 

COS Cosine. Returns cos x. 81 
Keys: . 1 CLEAR I Cl. 
Parameter: global label Indirect: No Key: 1 COS 1 

ClRG Clears all of the numbered storage registers to 64 COSH Hyperbolic cosine . Returns cosh x. 89 
zero. 

Keys: . ! CLEAR I [!] cue; 
CPXRES Complex-results . Enables the calculator to return a 9' 

complex result, even if the inputs are real numbers. 

Cl ST Clears the stack registers to zero. '3 Keys: . 1 MODES I [!] UII 

Keys: .1 CLEAR J mn. CPX? If the X.register contains a complex number, exe- 151 

ClV Clears a variable from memory. 62 
cutes the next program line; if the X.register does 
not contain a complex number, skips the nexl pro-

Keys:. 1 CLEAR I ClV gram line. 

Parameter: variable name Indirect: Yes 
CROSS Returns the cross product 01 two vectors (matrices 220 

ClX Clears X-register to zero. If digit entry Is termi- 48 or complex numbers). 

nated (no cursor in the diSplay), (I) also executes 
ClX. 

Keys: _ [ MATRIX I [!] eRm 

Keys: . 1 CLfAR J CJ;L)c . (CUSTOMI Selects the CUSTOM menu. 68 

Cu.: Clear statistics . Clears the accumulated statistical 228 DECM Selects Decimal mode (base 10). 2' 5 
data in the summation registers. Keys: . @ASE] OIC!!J 
Keys: . 1 CLEAR J lliJ 

DEO Selects the Degrees angular mode. 80 
COMB Combinations 01 y items taken x at a time. Returns 

yl + (xllY - x)I). 
87 Keys: .~ooEsl l DIG," 

Keys: . 'PRODI ~". 
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DEL Deletes the specified number of lines from the cur- 120 EDIT Edit a matrix In the X-register. 206 
reot program. Program-entry mode must be on. 
(Not programmable.) 

Keys: .~~ f IDIT 

Keys : . C F~ m DEL EDITN Edit a named matrix. 208 
Parameter: number of lines Indirect: No Keys: . -MATRIX C!J*DITHI 

DELAV Sets the print delay time to lC seconds. 103 
PaTameter: variable name Indirect: Ves 

Keys: • f' I~ m DELAY END End of a program. 118 

DELR Delete row . Deletes the current row from the in- 214 ENG Selects Engineering display format . 3. 
dexed matrix. Keys, . D,spl lrtNC-, 
Keys: • M ... TAIIC EDIT m DELR Parameter: number of digits Indirect: Ves 

DET Returns the determinant of the matrix in the X- 21. ENTER Separates two numbers keyed In sequentially: 4. 
register. copies lC into the v-register. y Into the Z-reglster, 

Keys: • M ... !.~_L)( DET 
and z into the T-register, and loses I. 

Key: I ENTER I 
DIM Dimensions a matrix to lC columns and y rows. If 217 

the matrix does not exist, DIM creates it . I EXIT I Exits the current menu. (Not programmable.) 23 

Keys: . ' MATRIX m 0'. EXITALL ElCits a/l menus. 
Parameter: variable name Indirect: Ves 

DIM? Returns the dimensions of the matrix in the 217 
X-register (rows to the V-register and columns to 

EXPF Selects the exponential curve-litt lng model. 240 

Keys: . ' STAr! .0" 
the X-regis ter). 

EIX Natural exponential. Returns r . 78 

• Selects the OISP menu. 34 Keys: • 

DOT Returns the dot product 01 two vectors (matrices or 220 EtX-1 Natural elCponential for values of x which are clOse -
complex numbers). to zero. Retums r - 1, which provides a much 

Keys: • MATI m DDT higher accuracy In the fractional part of the result. 

DSE Decrement, Skip If (less than or) Equal. Given 153 
ccccccc.mil In a variable or register, decrements 
ccccccc by /I and skips the next program line If 

fe? If the specified flag Is clear, executes the next pro- 41 
gram line; if the flag is set, Skips the next program 
tine. 

ccccccc Is now < "', Keys: . rFl . .AQ.SJ Fe 
Keys: • f' ,M F , m OS. Parameter: flag number Indirect: Ves 

Parameter: register or variable Indirect: Ves 

m Enter exponent. Adds · IE · to the number being en- 27 
lered. Indicates that a power 01 ten follows. 
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FC7C II the specilied Ilag Is clear, executes the next pro- 41 GAMMA Gamma function. Returns (""{x) . 88 
gram line; il the flag is set. skips the next program 
line. Cleared alter the test Is complete, (This func- Keys: .i PROB I eM 
tion can be used only with Ilags 00 through 35 and 
81 through 99.) 

GETKEY Get key. The calculator waits for you to press a 
key. When you do, the key number is returned to 

Keys: .crtA~ c C 
Parameter: Ilag number Indirect: Yes 

the X.register. Keys are numbered from 1 
through 37 (I ! + I through 0) for normal keys 
and 38 through 74 (. 1 :': -) through 

FCSTX FOiecasts an x-value given a y-value. 240 . 1 CATAlOO I) for shifted keys. 

Keys: . (STAT] C-'IT Ire'-l Xl Keys . " PGM FON I m ron '" 
FCSTY FOIecasts a y-value given an x-value. 240 GETM Get matrix. Copies a submatrlx Into the X-regls- 22. 

Keys; . [jTAT I C'IT r,C"~ 

FIX Selects Flxed·decimal disptay format . 35 

ter from the indexed matrix. 

Keys: . 1 MATRIX I m CIT"] 

Keys: . 1 DISP I .. GRAD Selects Grads angular mode. 80 

Parameter: number 01 digits Indirect: Ye, Keys: . [.MQQESJ el!!t.l 

. !FLAGS] Selects the FLAGS menu. 41 GROW Selects Grow mode. Executing - or J + causes 213 

FNRM Returns the Frobenlus notffl of the matrix In the X- 219 
the matrix to grow by one new row If the index 
pointers are at the last (lower-right) element in 

register. the matriIC . 

FP Returns the tractional par' of x . 8. Key" . 1 MATRIX I [ 10m ~ ~ 

Keys: • CONVEATl [!] GTO Go to label. From the keyboard , moves the pro- 141 

F51 II the specified l1ag Is set, executes the next pro- 41 
gram tine; if the l1ag is clear, skips the neICt 

gram pointer to the specified label. In a running 
program, causes the program to branch to the 
speCified label. 

program line. 

Keys .1 Fu\GS) .-.. -.-, 
Parameter: l1a9 number Indirect: Yes 

Keys: .1 GTO I 
Parameter: tocal or glObaf label Indiroct: Yes 

FS?C II the specified flag is set, eICecutes the neICt pro- 41 
gram fine; II the flag Is clear, skips the next 

.IGTo lI~ Moves the program pointer to a line number or 111 
global label. (Not programmable.) 

program line. Clears the flag after the test Is com-
ptete. (This funct ion can be used only with flags 00 
through 35 and 81 through 99.) 

. IGToI88 Moves the program pointer to a new program 118 
space. (NOI programmable.) 

Keys: . [£I.A::MJ ,." HEXM Selects Hexsdeclmal mode (base 16). 245 

Parameter: flag number Indirect: Yes Keys, III BAse I r ... fa 
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HMS+ Adds It and y using H.MMSSss (hours-mlnutes-sec- 64 J+ Increments the column pointer in the indexed 224 
onds) format. matrilt. 

HMS- Subtracts It from y using H.MMSSss format. 64 J - Decrements the column pointer in the Indexed 224 
matrix. 

1+ Increments the row pointer in the indexed matrix. 22' 

1- Decrements the row pointer in the indexed matrix . 224 
KEVASN Selects Key-assignments mode for the CUSTOM 167 

menu. 

INDEX Indeltes a named matrix . 223 Keys: .CMOOE~_ [!J KEY 

Kays; • M,(TRtx m lHOE)( 
Parameter: variable name Indirect: Ves 

KEVG On menu key. go to. Defines the label to be 145 
branched to when a particular menu key Is 

INPUT Recalls a register or variable to the X-register, dis- 121 
plays the name of the regis ter or variable alOng 
wi th the contents of the X-register, and halts pro-

pressed . 

Keys: . , POM FeEl m !CEve 
Parameters: re fer to the table on page 72. 

gram execution; pressing [ RIS I (or . Lsq I ) stores 
It into the register or variable; pressing [EXIT I can-
cels. (USed only In programs.) 

Keys: . PO\-! FCN INPUT 
Parameter: register or variable Indirect: Ves 

KEY X On menu key, execute . Defines the label to be exe- 145 
cuted (as a subroutine) when a particular menu key 
is pressed. 

Keys: • PCM_Fq.t m ICEV)( 
Parameters: refer to the table on page 72. 

INSR Inserts a row In the Indexed matrix, 214 

Keys: • . MATRIX IOIT [!] INSR 
LASTX Last x. Recalls the last value of x used In a 46 

calculation. 

INTEG Integrates the selected integration program with re- 203 Keys: • LASh 

spect to the specified variable. 

Parameter: variable name Indirect Yes 
LBL Label. Identifies programs and routines lor execu- 116 

tion and branching. 

INVRT Returns the Inverse of the matrix in the X-register. 21' Keys: • ~t.II·FCN LBL 

Keys: . MATR xl INY 
Parameter: local or global label Indirect: No 

IP Returns the Integer part 01 It. 66 

Keys: . CONvrRT [!] I .~ 

LCLBL Selects Local label mode for the CUSTOM menu. 167 

Keys: .,MOO~S [YI LCL8L 

ISG Ineremen! , Skip If Greater. Given eeeeeec.fffliin a 153 
variable or register, Increments ceeccee by /I and 

UNF Selects the linear curve-littlng model. 240 

Keys: •. STAT] CFIT "OOL L1HF 
skips the next program line II ceeccce is now > fff . 

Keys: . F 'M fCN [!] ... LIN~ Selects Linear statistics mode, which uses six 233 
summal ion coeff icients. 

Parameter; register or variable Indirect: Ves 
Keys: . .!.~~ [!J LIN! 
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LIST Prints a portion 01 a program listing . (Not 105 N! FactOfial. Returns x!. 87 
programmable.) 

Keys: . 1 PRINT 1 m LI ST 
Parameter: number of lines Indirect: No 

Keys; . ~@ "' 
NEWMAT New matrix. Creates a y x If matrilc in the X- 206 

register. 

LN Natura/logarllhm. Returns In x. 78 Keys; • MA.TRIXJ "E" 
Key: ILNI 

NORM Selects Normal print mode. which prints a record of 102 
LN1 + X Natural lOgarithm for values clOse to zero. Returns keystrot<es. 

11'1( 1 + x) . which provides a much higher accuracy 
in the fractional part 01 the result. 

Keys: • PAll'!!. ~ NOR" 

LOG Common logarithm. Returns Iogl0 If. 78 

Key: I lOG I 

NOT Logical NOT. Returns NOT If. 2SO 
Keys: .~§[ lOCIC HOT 

LOGF Selects the logarithmic curve-litting model. 240 

Keys: .1 STAT I CFIT "ODl LOCF 

OCTM Selects Octal mode (base 8). 245 
Keys: • 8A.S1J OCT" 

MAN Selects Manual print mode. 102 
• OFF] Turns the calculator 011. (Not programmable.) 18 

Keys; .1 PRINT I ~ ."" OFF Turns the calculatOf 011 (programmable). (Pressing 
• Off does not execute the programmable OFF 

MAT? If the X-register contains a matrb: , executes the 151 function.) 

next program line; II the X-register does not con-
tain a matrix , skips the next program line. OLD Recalls the current element from the Indexed ma- 213 

trix . (Equivalent to RCLEL.) 

MEAN Mean. Returns the mean of x-values (~If + n) and 231 
the mean 01 y-values (~y + nJ. 

Keys: . 1 STAT I "EAN 

ON Continuous on. Prevents the calculator Irom auto-
matically turning 011 alter len minutes of Inactivity. 

MENU Selects the programmable menu. 146 

Keys: . fPGM FCN I ~ "£NU 

DR Logical OR. Returns If OR y . 250 
Keys: . [BASE lOCIC OR 

MOD Modulo. Returns the remainder lor y + x. 87 
• . p: ,M'FCN Selects the PGM.FCN (pIogrammlng functions) 24 

menu. 
Keys: • C.ONVERT I [!] .OD 

PERM Permutations of y Items taken x at a time. Returns 87 
MVAR Declares a menu variable . 125 yt + (y - x)1. 

Keys: . [ POM FCfij [!] "\JAR Keys: . il'A08] PER" 
Parameter: variable name Indirect: No 

PGMINT Selects a program to Integrate. 203 
Keys: . U I(llj PINT (In Program-entry mode) 
Parameter; global labe! Indirect: Yes 
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PGMSLV Selects a program to solve. '8' PROMPT Displays the Alpha register and halts program 12. 

Keys: .. v PSLV (in Program·entry mode) executiOn. 

Parametet: global label Indirect: Yes Keys: • PGM FeN] [!] PRO" 

P. Recalls an approximalion of l' into the X.register '" PRON Printing on. Sets flags 21 and 55. .0. 
(3.141 59265359). 

Keys: • 
Keys: II ~~~INT ~ •• N 

PIXEL Turns on a single pi)o:;eI (dot) in the display. The 10- .35 
PAP Print program. II a label Is not speciJied. prints the '0' 

current program. (Not programmable.) 
catiOn of the pi)o:;el ls given by the numbers in the X-
and Y -registers. 

Keys: .. PGMJ..£~ [!] [!] PI MEL 

Keys: II 'fi"Ffi"till '0' 
Parameter: global label (optional) Indirect No 

POLAR Selects Polar COOf"dinate mode fOf displaying com- 80 
PRSTK Print stack. Prints the contents 01 the stack regiS- 10. 

ters (X . Y. Z. and T). 
ple:oc numbers. 

Keys: 1I '_MQOf§U POLAR 
Keys: II[f>AINf] PRST 

POSA Position In Alpha . Searches the Alpha register fOf '3' 
the target specified in the X-register. If found. re-

PRUSR Prints user variables and programs. ' 0 ' 

Keys: . PRINT [!] PRUSR 

turns the character positiOn; if not found, returns PAY 
- 1. 

Print variable . 63 

PAA Print Alpha register. 102 
Keys: II ' PAINT] PRV 
Parameter: variable name Indirect: Yes 

Keys: . ' P~!N...! PO. PAX Print X-regis ter . '0' 

PRLCD Print LCD (liquid crystal display) . Prints the entire '0' Keys: .. PRINl PO , 
display. 

Keys: II ~~ [!] PRLCD 
PR~ Print statis tics . Prints the contents 01 the summa- 237 

tion registers. 

• ;y ToggleS the calculatOf in and out of Program-entry ." Keys: • . "!!!~ PRJ 
modo. 

PSE Pauses program execution fOf about 1 second . '3' 
• [pqll;~T Selects the PRINT menu. .0. 

Keys: II, PfiM..f .N 1 [!] PSE .. ;;:] Selects the PROe (probability) menu. 87 
PUTM Put matrix . StOfes the matrix in tile X·register into 226 

PROFF Printing off. Clears flags 21 and 55. ' 0' the inde:oced matri)o:; beginning at the current 
element. 

Koys: II P~NT ~ POFF 
Keys: ."M.~_ m PUT" 

PWRF Selects the power curve· fittlng model. 240 

Keys: • CFlT "OOL PIoIRF 
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aUIET ToggleS flag 26 to disable/enable the beeper. (Not 275 RCLIJ Recalls the row- and coIumn-poinler values (I and 22. 
programmable.) J) for the Indexed matrix. 

Keys : . _~_OOES J (!] QUIET Keys: . CMA:TRlld (!] IICL I J 

RAD Selects Radians angular mode. BO RDX, Selects a comma to be used as the radix mark 36 
Keys: . , MoDE-S] .. 0 

(decimal point). 

RAN Returns a random number (0 ";;;; 1«1). BB 
Keys: . lolsP] IIOX, 

Keys: .1 PR08 I "H ADX. Selects a period to be used as the radix mark (dec- 36 
imaJ point). 

RCL Recalls data into the X-register. 55 Keys: • DI!W] ROX, 

Key: [ACLI 
Indirect: Yes Parameter: register or variable 

AEALRES Real -reSUlts . Disables the calculator 's ability to re- •• lurn a complex result using real-number inputs. 

ACl + Recall addition. Recalls data and adds It to the 
contents 01 the X-register. 

61 Keys: . CMQDEil C!J RRES 

Keys: I RCL 1 G 
Indirect: Yes Parameter: register or variable 

AEAL? II the X-register contains a real number, execules 151 
the next program line: if the X-register does not 
contain a real number, skips the next program line. 

RCL - Recall sublraction. Recalls data and subtracts it 61 
from the COOlents 01 the X-register. 

RECT Selects Rectangular COOfdinate mode lor displaying BO 
complex numbers. 

Keys: I RCL 1 B 
Parameter. register or variable Indirect: Yes Keys: • !o!OOFS RECT 

RCL x Recall multiplication . Recalls data and multiplies it 61 
by the contents 01 the X-register. 

RND Rounds the number In the X-register using the cur- B6 
rent display forma\. 

Keys: I RCL 10 Keys: . lco"!VEfliJ C!J 'HO 

Parameter: register or variable Indirect: Yes RNRM Returns the row nOfm of the matrix in the X- 21. 

RCL + Recall division. Recalls data and divides il into the 61 register. 

contents of the X-register. ROTXY Rotates the 36·bit number in the V-register by Jr 250 
Keys: I RCL I G bits. 
Parameter: register or variable Indirect: Yes Keys: .~SE LOCIC ROTXV 

RCLEL Recall element. Recalls the current matrix element 225 
from the indexed matrix. 

RSUM Returns the row sum of each row of the matrix In 220 
the X-register and returns the sums in a column 

Keys: . [ MATRIX I (!] RCLEL matrix . 

... 327 



Na m e De.crlp tlon, Ke , ., e nd Pe re me te r . Pelle Na m e De.crip tion, Ke,., end Peremet.r. Pelle 

ATN Return. In a running program. branches the pro- 143 
gram pointer back to the line fOllowing the most 
recent XEO instruction. If there is no matChing XEO 

SIGN Sign. Returns 1 for )f .. 0, - 1 for)f < 0, and a for 86 
nco-numbers. Returns the unil vector of a complex 
number. 

instruction, program execution halts. From the key-
board, ATN moves the program pointer to line 00 Keys: . ~NY~~J 0 BtCH 

of the current program. 

Keys: • ,M , .T. SIN Sine. Returns sin )f. 80 

Key : ~ 

A<> A Row swap row. Swaps the elements in rows )f and 225 
y In the indexed matrix. SINH Hyperbolic sine. Returns sinh )f. 89 

A. Rolls the cootents 01 the four stack registers up SIZE Sets the number 01 Storage registers. 6' 
one position. Keys: • MODES] [!] SIZE 

A. Rolls the cootents 01 the four stack registers down •• 
Parameter: number 01 registers Indirect: No 

one position. SLOPE Returns the slope of the linear t~ansformation 01 240 
Key: [EJ the current curve-fitting model. 

[ A/S I Run/ stop. Runs a program (beginning at the cur- 113 
Keys: . []lAf] CFIT SLOPE 

rent program line) or stops a running program. In SOLVe Solves lor an unknown variable. 189 
Program-entry mode, inserts a STOP instruction 
into the program. Keys: . 'Sj::>lvE.[j SOLliE (In Program-entry mode) 

Parameter: variable name Indirect: Yes 
SCI Selects Scientific display format. 35 

Keys: . Ot,P- SCI 
Parameter: number 01 digits Indirect: Yes 

.r v~Rl Selects the SOLVER menu. 178 

SORT Square rOOl . Returns V;. 78 

soev Standard deviation. Returns s .. and s)' using the 232 
current statistical data. 

Keys: . ~! SOE\,/ 

Key: (ID 

SST Single step. Moves the program pointer to the nellt II. 
program hne. (Not programmable.) 

SEEe Stores a seed for the random number generator. 88 Keys: . :SST (or [!) II no menu is diSplayed) 

Keys: . ",~Q!!J SEED . ·_SL~! Selects the STAT (statistics) menu. 231 

SF Sets flag nn (00 < nn < 35: 81 < nn < 99). " STO Stores a copy 01 )f into a destination register or 55 

Keys: • flAG J SF 
variable. 

Parameter: flag number Indirect: Yes Key: I STO) 

• HO~ Shows lull precision of the number in the X-regls- 36 
Parameter: register or variable Indirect: Yes 

ter, the entire Alpha register, or a complete STO+ Store addition. Adds )f to an existing register or 61 
program Une. variable. 

Keys: I STO I m 
Parameter: register or variable Indirect: Yes 
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STO - Store subtraction. Subtracts x from an existing reg- 61 TONE Sounds a tone. 14' ister or variable. 

Keys: I S10 I G 
Parameter: register or variable Indirect: Yes 

Keys: II[ PGM FCN] [!][!] TONE 
Parameter: tone number (O- 9) Indirect : Yes 

STO x Store multiplication. Multiplies an existing register 61 
or variable by x. 

Keys: I S10 10 

TRACE Selects Trace printing mode. which prints a record 102 
01 keystrokes and reSUlts. 

Keys: III PRI@ rn TRACE 

Parameter: register Of variable Indirect: Yes TRANS Returns the transpose 01 the matrix in the )(- 219 

STO+ Store division. Divides an existing register or vari- 61 
able by x. 

register. 

Keys; II[-MATRIX] TRAN 

Keys: I S10 10 UVEC Unit vector. Returns the unit vector for the matrix 220 
Parameter: register or variable Indirect: Yes or complex numbel' In the X-register. 

STOEl Stars element. Stores a copy 01 x Into the current 225 Keys: II[ MATRIX J [!] UVEC 

element 01 the Indexed matrix. 

Keys: II ! MATRIX!~ STOEL 
VARMENU Creates a variable menu using MVAR instructions 125 

fOllOwing the specified global label. 

$TOIJ Moves the row- and COlumn-pointers to I - 'I and 22' 
J - x in the indexed matrix. 

Keys; II PG~FCN J ~ VAR" 
Parameter: glObal program label Indirect: Yes 

Keys: II[MATRlx)~ STOIJ VIEW Views the contents 01 a register or variable. 126 

STOP Stops program exewl ion. "' Key: ! R/S I (In Program-entry mode) 

Keys: II PGM FC~ VIEW 
Parameter: register or variable Indirect Ves 

STR? II the X-reglsler contalnl en Alpha IIrlog. executel thl 151 
WMEAN Weighted mean. Returns the mean 01 x-values 231 

weighted by the 'I-values: ~xY + 1:'1. 
next program liM; II the X..,eglsler does not conlain an 
Alpha S!flog, skips lhe (8)(1 program Une. Keys: II SlAT J "." 

WRAP Selects Wrap mode. which prevents the Indexed 213 
SUM Returns the sums ~ ... and ~y into the X- and Y- 231 matrix Irom growing. 

registers. Keys: 1I[~Al:AiX EOn ~ WRAP 

. 1 STAT I .u. 
X<> Swaps the contents of the X-register with another -

TAN Tangent . Returns tan If. register or variable. 

Key: ! TAN I Parameter: register 01' variable Indirect Yes 

TANH Hyperbolic tangent. Returns tanh If. 69 X<> Y Swaps the contents of the X- and Y -registers. 44 

Key: (!ii] 
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X < o? X less than zero test. 151 XEO Execute a function or program. 143 

Keys: . C PGM FCN [!] X7. )« 8 1 Key; I xeo I 
Parameter; func tion or label Indirect : Yes 

X < Y? x less than y test. 151 

Keys: . 1 POM_FCN_ [!] .?V )«Y1 
XOR Logical XOR (exclusive OR). Returns x XOR y. 250 

Keys: . ~! LOGIC 'OR 
X", O? X less than or equal to zero test. 151 

Keys: . @ M FCN [!] .7. X" 1 
XTQA X to Alpha. Appends a character (speci fied by the 13' 

code in the X-register) to the Alpha register. II the 

h ;; Y? X less than or equal to y test. 151 

Keys: • .!OM FCN [!] .7V X,V1 

X-register contains an Alpha string. appends the 
entire slnng. 

Keys: • P iM FeN [!][!] XTOA 

X- O? X equal to zero test. 151 

Keys: • PG~_~~f'! [!] .7. X- 81 
X,2 Square. Returns x2. 7. 

Keys: . Tr 

X- V? X equal to y test . 151 

Keys: . ,.fGM FeN [!] .7V X- V1 
YINT Y intercept . Returns the y.intercept of the curve fit- 240 

led to the current stat istical data. 

X.,. 07 X not equal to zero test. 151 Keys: • '" CFIT yun 

Keys: . , PriM F _~ [!] • 7. X"81 Y,X Power. Returns y' . 7. 

X+ V? X not equal to y test. 151 Keys: . ::..' 

Keys: .: ~3~'=.Q! [!] .7V X" Y1 • Selects the J f(x) menu. 197 

X> 07 X greater than zero test. 151 I/X Reciprocal. Returns I + ,. 7. 
Keys: . ;_PGM FeN 1 [!] '7' X) I? Key: ITZ!J 

X> V? X greater than y test. 151 10,X Common exponential. Returns l OY. 7. 
Keys: • "'9~_ ~N [!] .7V X)V1 Keys: . ~ 

X;,o O? X greater than Of equal to zero test. 151 + Addition. Returns y + , . 7. 
Keys: • pgM f_CN [!] '7' XIltS? Key; 0 

X> V? X greater than Of equal to y test. 151 - Subtraction. Returns y - ,. 7. 
Keys: • PCM FeN m .7V XlltY1 Key:G 
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x Multipllea/ion. Returns x x , . 78 -HR To hours. Converts x from a minutes-seconds for- 83 
Key: 0 mat to a decimal Iraction. 

+ Division. Returns y + ,. 78 

Key: [!] 

-OCT To octal. Converts a decimal number to the octal 171 
representation . Note: This function is included to 
provide program compatabi1ily with the HP-41 

+/ - Changes the sign of the number in the X-register. 78 
While entering an exponent , can also be used to 

(which uses the function name OCT) and Is not re-
lated to the Base application (chapter 15). 

change the sign of the e)(ponent. -POL To pola/. Converts x and y to the corresponding 84 
Key: etJ polar coordinates I and fJ . If the X-register cootains 

a complex number, cooverts the two parts of the 
~ + Summation plus . Accumulates a pair of x- and y- 228 number to polar values. 

values into the summation registers . Keys: . 1 CONVERT) "POL 
Key:I ! . 1 

-RAD To radians. Converts an angle value In degrees to 83 ,. -- Summation minus . Subrtacts a pair of x- and y-val- 232 radians. Returns (2r/ 360)x. <esc > 

ues from the summation registers. Keys: . 1 CONVERT I "RAD 
Key • • IH 

-REC To rectangular. Converts, (In the x-register) and fJ 84 
~REG Summation legisters. Defines which storage regis- 234 (in the Y -register) to the corresponding rectangular 

ter begins the block of summation registers. coordinates, x and y. If tl;1e X-register contalns a 

Keys: .1 STAT I [!] JREC 
Parameter: register number Indirect: Ye, 

complex number, converts the two parts of the 
number to rectangular values. 

Keys: . 1 CONVERT I "REC 
r REG? Returns the register number of the first summation 234 

register. (!] Backspaces Of' clears X-reglster. In Program-entry 25 
mode, deletes the currenl program line. 

-DEC To decimal. Converts the octal (base 8) representa- 171 
tion of a number to decimal (base 10). Note: This .- Moves left one element In the Inde)(ed matrix. 212 ED I T" 
function Is included to provide program 
compatability with the HP- 41 (which uses the func- . """" Moves up ooe element In the Indexed matril{. 212 ED I T , 
tion name DEC) and Is not related to the Base 
application (chapter 15). .- Moves down one element In the Inde)(ed matrix . 212 EDI T • 

-DEG To degl ees. Converts an angle-value from radians 83 . """" Moves right one element In the indexed matri)(. 212 EDIT • 

to degrees. Returns (350/21f)x. 

Keys: . 1 CONVERT) "DEC 
% Percent. Returns (x x y) + 100. (l eaves the y- 79 

value in the V-register.) 

-HMS To hours, minutes, and seconds. Converts x from a 83 Keys: . 00 
decimal fraction to a minutes-seconds format. 

Keys: . 1 CONVERT) "H"S 
%CH Percent chsnge. Returns (x - y)(lOO + y) . 79 
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Subject Index 

Page numbers in bold type indicate primary references. To look up 
{lIlIctiollS by trame, lISt' tlie "OperQ tioll Illdex- (pages 3 10 through 335). 
Special (nonalphabctic) characters and symbols are lis ted at the end of 
this index. 

A 
A ... F digits, 245, 246, 247 
Absolute value, 86, 310 
Accessing program labels, 116- 11 7, 

148- 149 
Accuracy of integration (ACe). 197, 

200, 201 , 202- 203, 204 
Addition. Su Arithmetic 
Adjusting display contrast, 20 
Advertising (example), 241 
ACRAPH Cunction. 136-137, 311 

control nags. 137, 276 
Alpha characters, 37- 39, 292- 296 

as parameters, 73 
in programs, 130 
table of, 288- 29 1 
typing. 37 

Alpha data, 65- 66, 132-135, 151 
Alp". 0 ... I s In".li a , 283 
ALPHA menu, 22, 38, 292- 296 
Alpha mode, 38-39, 65 
Alpha program labels, 11 6 
Alpha register, 38- 40, 272 

capaci ty of, 39, 130 
clearing. 26, 39 

33. SubJec.t Inde. 

displaying. 40, 129, 132 
editing (appending), 39, 130 
printing. 40, 102, 132 
replacing contents of, 39, 130 
storing and recalling. 65- 66 

Alpha strings, 37, 60, 65- 66 
entering. 37, 130 
in matrices, 60 
in programs, 130- 131 
in the real-variable catalog. 62 
in storage registers, 60 
manipulating. 65- 66, 132- 135 
special caracters in, 134, 138- 139, 

288, 289, 29 1 
Altering parts of numbers, 86 
AND, logical, 250, 311 
Angles, 

convert ing. 83 
{')(pressed in degrees-minutes-sec­

onds, 83 
Angular mode (Degrees, Radians, or 

Grads), 50, 91 
Annunciators, 19- 20 
Append character (1-), 130, 29 1 
Application menus, 21 , 22 

BASE, 245, 297 
MATRIX, 206, 212, 224, 303 

SOLVER, 178, 307 
STAT, 231 , 308 
f f(x), 196, 309 
&1' also Function menus 

Arc. Su Trigonometry, inverse func-
tions; or Hyperbolic functions 

Area of a circle, 108 
' AREA' program, 109 
Arithmetic, 

compl{')(-number, 93- 94 
integer, 249 
matrix, 218- 219 
simple, 28- 33 
SI'I' also Automatic memory stack 

Arrays. Set' Matrices 
Arrow keys, 

00, 25 
~ and 00, 23, 114 

to ... <1> , and 
.. , 206, 209, 211 , 212, 

213 
Audio enable, 275, 281 , 326 
Automatic execution, 274, 280 
Automatic (>Xiting. 22 
Automatic memory stack, 31 , 4.2-54 

and the display, 43- 44 
drop, 45 
lift, 45, 46 
registers, 43 
reviewing. 44 

AV IEW function, 40, 129, 132, 312 

B 
Backspace, 25 
e.d Gu,"u(u> , 188, 283 

"'''' applicat ion, 245- 251 
arit hmetic, 249 
conversions, 245- 246 

BASE menu, 245, 297 
Oase mode flags, 278, 282 
e.11 Too Low To P,..irl1 , 104, 

283 
Uatleril'S, 19, 104, 257- 260 

Beeper, disabling. 275 
Bessel function, 198, 201 , 204 
Best curve-fitting model, 240 
Binary mode, 138, 245, 246, 247, 278 
BIT? function , 151 , 250 
Body of a program, 117 
Boolean logic functions, 250 
Bounds (limits) of integration, 196, 

197, 200- 201 , 203, 204 
'BOXSLV' program segment, 189 
Branching, 141- 145 

conditional tests, 149- 15 1 
do-if-true rule, 149 
GTO function , 141- 143, 145, 149, 

152 
XEQ function, 141 , 143-145, 147, 

149 
See also Looping 

' aSSL" program, 198, 199 
Busy annunciator «(e ll) , 20 

c 
c, the speed of light, 51, 52 
Calling a subroutine, 143- 145 
Cancelling 

digit entry, 28 
a function , 76 
a menu . Sf'(' I EX IT I 

Capacity of the Alpha register, 39- 40 
CATALOG menu, 40, 298 

compl(>X numbers in, 62, 98 
functions in, 67- 68 
matrices in, 62 
programs in , 112, 149 
r{'al numbers in, 62 
variablL'S in, 62 

Chain calcu la tions, 31, 52-54 
Changing the batteries, 258- 260 
Changing menus, 21 , 23 
Changing the sign of a number, 27, 

'8 
Character set, 288- 291 

printer, 105 
Characters. 5101' Alpha characters 
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CHS function (HP-41), 171 
CLEAR menu, 26, 299 
Clearing 

all programs and data, 26, 267- 268 
the Alpha register, 26 
Cont inuous Memory, 268 
the display, 25, 136 
a flag. 41 
key assignments, 70 
a message, 25, 27, 283, 313 
a program, 26, 119, 120 
program lines, 26, 120 
the programmable MENU, 26, 146 
the stack, 26, 43 
statistical data, 26, 288 
storage registers, 26, 64 
a variable, 26, 62 
wit h [!J, 25 
the X-register, 25, 26, 48 

Columns in a matrix, number of, 
206, 208, 217 

Combinations, 87 
Commas 

in Alpha strings, 289, 296 
in numbers, 34, 36, 254 , 275- 276 

Commands. Su Functions 
Common exponential, 78, 317 
Common logarithm, 78, 322 
Comparisons, 151 
Complex matrices, 214- 216 

creating. 214 
converting to real matrices, 98- 99, 

21S 
Complex numbers, 90- 99 

changing (angular modes), 80, 93 
defined, 90- 91 
displaying. 92- 93 
in a matrix, 60, 215- 216 
in storage registers, 60, 98- 99 

Complex results, 94, .169- 170, 278 
disabling. 170 

Conditional functions, 149- 151, 152 
Consecutive numeric constants in a 

program, 118, 256 

33. Subject Inde. 

Constants 
for integration, 197, 200, 203 
in programs, 117-118, 256 
in the stack, 47 

Consun1?, 188, 283 
Continuous Memory, 18, 258, 268 
Continuous power on, 323 
Contrast of display, 20 
CONVERT menu, 82, 86, 300 
Converting 

angular values, 83 
coordinates, 84- 85 
hours-minutes-seconds values, 83 
matrices to and from complex, 99, 

21S 
Coordinate conversions, 84- 85 
Coordinate mode (Rectangular or Po­

lar), 80, 9 1 
Correct ing mistakes, 25, 48, 49- 50 

in programs, 114 
with statistical data, 232- 233 

Corva llis, Oregon. Stt Rainfall 
Creat ing a matrix, 

complex: 214 
named, 208 
in the X-register, 206 

Cross product, 97, 98, 220 
Cube root, 78, 255 
Cummulative growth, 47 
Current 

program, III 
program I.ine, 111 
modes, 22 
Set lllso Mode{s) 

Cursor, 19, 28, 39 
Curve fitting. 239- 24 4 

models, 239-240, 277, 279, 282 
transformation equat ions, 244 

CUSTOM menu, 22, 68- 70, 11 2- 113, 
275, 

for executing local labels, 167-168, 
278 

D 
Data points. Su Statistical data 
001101 types, 43, 56, 60 

Alpha strings, 37, 65- 66 
complex numbers, 90, 169 
matrices, 205 
matrices, complex, 214 
real numbers, 43, 60 

Debugging a program, 102, 114 
DEC function (HP-41), 171, 334 
Decimal hours or degrees, 83- 84 
Decimal mode, 245, 247, 248, 278 
Decimal places, number of. 34-35 

Stt lllso Display forma t 
Decimal point 

as rad ix mark, 36, 275- 276 
as digit separators, 36, 275- 276 
as a period, 37 

Declaring menu variables, 125, 180, 
198 

Default settings, 280- 282 
Defining programmable menu keys, 

145- 146 
Degrees angular mode, 80, 93, 277 
Degrees-minutes-seconds. Su Hours­

minutes-seconds 
Deleting 

characters, 25, 134, 135 
ENDs, 11 8 
program lines, 112, 120 
rows in a matrix, 214, 225 

Determinant of a matrix, 216, 219 
Diagnostic test, 261- 262 
Differen«'. Su Arithmetic 
Digit entry, 28 
Digi t separa tors, 36, 276, 281 
Oi •• nslon EI'" I'" 01'" , 283 
Dimensioning a matrix, 64, 208, 217 
DISP menu, 34, 302 
Display 

contrast. 20 
annunciators, 19, 23, 80, 100 

format, 34- 36 
and stack registers, 43-44 

Displaying 
matrix elements, 206, 209, 211 
numbers. Su Display formal 
menus, 21- 22 

Distance, 190 
Oiv id. b.., e , 284 
Division . Su Arithmetic 
Do-if-true rule, 149, 151 
Dol column for graphiCS, 136, 137 
Dot product, 94, 96, 220 
Dots in d isplay (_). Su Ellipsis 
Double-wide printing. 103, 274, 280 
'DPLOT" program, 135, 154- 158, 185 
Drop, stack, 42, 45, 47 
DSE function, 153, 316 
Duplicating 

the T-register, 47 
the X-register, 46, 55 

D-R function (HP-4I), 171 

E 
l (exponent of ten), 27- 28 
t, 78, 317 
Earth, 5 1 
Edge wrap, 280, 282 
Editing 

a matrix, 206, 208- 209, 211 - 214 
a program, 109- 11 0, 111- 112, 120 
the storage registers, 235- 237 

Ellipsis (_), 40, 170, 289 
.END., 118 
ENO function, 118,317 
End wrap, 280, 282 
Engineering display mode, 34, 36, 92 
I ENTER ), 

for separating numbers, 30, 46- 47, 
11 8 

other uses, 47. 73, 170 
Enhandng HP-41 programs, 175 
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Entering 
Alpha charaders, 37- 39 
digits, 28, 46, 11 7- 118 
nondecimal numbers, 247 
a parameter, 71-75 
statistical data, 228- 230 

Environmental limits, 260 
Equation of motion for free -fall , 

190-191 
Equations, 

integrating. 196 
root(s) of. 178, 183-186 
simplifying. 179 

Error o f integration. Set Uncertainty 
of computation 

Error messages, 283- 287 
clearing. 25, 27, 283 
ignoring. 27 

Error stops, li S 
Errors. 5I!i' Mistakes, correcting 
Evaluating expressions 

for integration, 197- 199 
from the kcyboard, 28- 33, 52-54 
in a program, 108- 11 0 
for the Solver, 179- 182 

Executing functions, 67- 76 
CUSTOM menu, 68- 70 
fundion catalog. 67- 68 
fundion menus, 21- 22 
preview, 76 
IXEal,70 

Executing programs, 11 2- 114 
CUSTOM menu, 11 2- 113 
program catalog. 11 2 
I RIS l, 113 
I XEO r, 11 2 

I EXIT I, 18, 19,20, 21, 22, 23, 25 
automatic exiting. 22 

Exponential (eX), 78, 317 
Exponents, calculating (. I: ' 

• 11~ , . [ ..- ]), 28, 78 
Exponents of ten ([II), 27- 28, 3 16 
Ex I r •• U., 284 
Extrcmums, 188 
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F 
FACT function (HP-41), 171 
Factorial , 21 , 87 
Features, liP-42S, 4 
Filling a matrix, 206, 208- 209, 

211-214 
with complex numbers, 215 

Fixed-decimal d isplay mode, 34, 35 
Flags, 41. 273-282 

selling and clearing. 41 
table of, 280-282 
testing. 41 , 150 
that affect printing. 103 
that affect program execu tion, 

131- 132 
user, 213, 280, 282 

FLAGS menu, 41 , 302 
Forecasting. 239- 243 

curve models, 239- 240 
Formal. See Display format 
Fradional part, 86 

in a nondecimal number, 247 
FRC function (HP-41 ), 171 
"FREE" program, 190 
Frobenius norm, 219, 220 
Full precision, showing. 36 
Fundion menus, 21-22 

CATA LOG, 40, 67, 112, 298 
CLEAR, 23, 26, 299 
CONVERT, 82- 86, 300 
CUSTOM, 68-10, 112- 113, 301 
DlSP, 34, 302 
FLAGS, 41 , 150, 302 
MODES, 22, 64 , 80 167, 304 
r GM.FeN, 24, 305 
PRINT, tOl-102, 306 
PROB, 21, 87, 307 
TOP.FCN, 23, 308 
Su also Applicat ion menus 

Function names, 68, 71, 310, 
310- 335 

HP-41 , 171- 172 
previewing. 76 

Fund ions, 
assigning to CUSTOM, 68- 69 
execut ing. 67- 76 
one-number, 28, 29-30, 49, 77 
two-number, 28, 30, 49, 77 

Future value. !itt Forecasting 

G 
g, acceleration due to gravity, 190 
General mathematics, 77-78 

Set also Arithmetic 
GETKEY function, 319 
Global labels, 104, 116, 126, 119, 

125, 142, 146 
assigning to CUSTOM, 68- 69, 

112-113 
for declaring variable menus, 125, 

179, 180, 197, 198 
search order, 149 

Glob.1 $ p. n , 284 
Go to 

label. !itt GTO function 
matrix element, 212, 224 

Grads angular mode (GRAD), 20, SO, 
277, 281 

Graphics, 135- 140 
Set Illso -PLOT" program 

Grow mode, 212, 213, 225, 277, 282 
CTO fundion, 141-143, 145, 149, 

152, 319 
• ) 0, 111, 126, 128, 319 
. 010 00, 109, 1I1 , 118, 123, 139, 

319 

H 
Halting a program, 112, 114, 122, 

126, 129, 132, 145 
Hewlett-Packard quality, 3 
Hexadecimal mode, 245, 246- 248, 

25 1, 278 
!itt also Base conversions 

HMS function (HP-41 ), 171 

HP-41 , 166-175 
Alpha register, 169 
compatibility, 166 
data errors, 169 
display, 170 
function names, 171- 172 
printer interface, 169 
programs, enhancing. 175 
programs, entering. 172- 174 
range of numbers, 169 
statistical operations, 168 
User keyboard, 167 

HP-425 Programming uamplts lIud 
Ttchlliquts manual, 154, 175, 
187, 239 

Hours-minutes-seconds, 83- 84 
HR function (H P-41 ), 171 
Hyperbolic fund ions, 89 

I 
I (row poin ter), 211 , 223 
i (the imaginary unit), 60, 90- 91 , 93 
Index pointers, 211 , 223 

controlling. 223- 224 
Indexing a matrix, 223 
Indirect addressing. 71 -73, 14, 256 
INPUT function, 121- 124, 175, 279, 

281 , 320 
Inserting 

progra m lines, 111 
rows in a matrix, 214 

Installing batteries, 258-260 
In s yffi ci.nt 1'I •• o r.", 256, 268, 

28. 
INT function (HP-41), 171 
Integer part, 86 
Inl .gr.ting, 284 
Integrating flag. 279, 28 1 
Integration, numeric, 196- 204 

accu racy (ACe). 197,20 1, 202- 203, 
20' 

algorithm, 197- 198 
calculation time, 198, 201 , 203 
interrupting. 201 
iterations, 197 
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lower limit (L.LIM), 196, 201 
in programs, 203- 204 
sampling. 197 
uncertainty of, 203 
upper limit (UUM), 196, 201 
using. 197- 202 
writ ing programs for, 197-199 

Intt' g(!n1lrg) , 284 
Interest rate, 192, 193, 194, 195 
Intermediate resul ts, 31 , 32, 42, 52 
Int . rr up t .d, 284 
If'lvillid O.u" 284 
Inv.lid Fo r .cu t l'I od.l, 284 
Inv.1 id Twp., 284 
Inverse hyperbolic functions. Set Hy­

perbolic functions 
Inverse trigonometric functions. Set 

Trigonometry, inverse (arc) 
fun ctions 

Inverting a matrix, 219 
ISC function, 153, 320 

J 
J (column pointer), 211 , 223 
Jumping. Set Branching 

K 
Key assignment mode, 167, 278, 301 
Keyboard diagram, Inside front rover 

Alpha mode, 39 
Keying in 

a binary number, 138, 247 
a complex number, 9 1 
an exponent of ten, 27- 28 
a hexadecimal number, 247 
a matrix, 206- 210 
an octal number, 247 
a parameter, 71-75 
a program, 108- 11 0, 111- 11 2 
a r(>31 number, 27- 28 
statist ical data, 228- 229, 232- 233, 

238 
an Alpha string. 37 
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Keystroke programming. 108 
Set also Programming 

L 
-lukasiewicz. 42 
l..b.1 Hot Found, 284 
Labels. Su Menu labels or Program 

labels 
La rgest numbers for base conversion, 

248 
Last x, 

for correcting mista kes, 48, 49- SO 
defined, 48 
retrieving (. 1 LASh .), 48 
for reusing numbers, 48, SO-52 

LAST X regist(>r, 48, 58- 60, 73 
during recall arithmetic, 61- 62 

LBL function, 109, Ill , t iS, 116- 117, 
321 

See also Program labels 
Least s ignifi cant bit, 250 
Left -to-right, working problems, 

52- 53 
Levels of a menu . Set Submenus 
Lift. s tack, 42, 45-46 

d isabled, 46, 48, 49, 276, 281 
Limitations on stat istical data, 237 
Limits of integration, 196, 197, 

200-202, 203, 204 
Linear regression (U NF), 239, 240 

See also Curve fitting 
Line feed character (")' 129, 160, 288 
Lines, d rawing. 136 
List ing. Ste Printing 
Local-label mode, 167- 168, 278, 282, 

301 
Local labels, 116- 117, 14 1, 142, 146 

adva ntages, 149, 270 
execut ing with CUSTOM, 167- 168 
search order, 148- 149 
short form, 116, 149 

Local maximum or minimum, 188, 
28' 

Logari thmic cu rve, 239. 244 

Logarithmic functions, 78 
Long form local labels. St-e Short 

form local labels 
Looping. 152- 154 

St-e also Branching 
Lost return locations. 145, 286 
Low ball('ry power, 20, 104, 257-258, 

279, 281 
Low memory. Su 

if'l s uffici.f'lt M •• o r w 
Lower limit of integrat ion (LLlM), 

196, 200, 201, 204 
Lowercase le tters, 

printing. 103, 274, 280 
typing. 37, 290- 29 1 

M 
M.chin. R. s .t , 257, 262, 267, 

285 
Mantissa . St'!' Showing full precision 
Manual printing mod(', 102. 104, 274 
MATA, MAT8, and MATX, 221, 227 
Mathematics. St-e Arithmetic 
Matrices, 205- 227 

complex, 214- 2 16 
creating. 206- 210, 214 
fill ing. 206, 208- 209, 211 -214, 215 
Special, 63, 22 1, 227 
storagl' regis ters (REGS), 63, 227 

Matrix 
arithm('tic, 218- 219 
Ed itor, 211 - 214 
functions. 219- 220 
Crow mode, 213, 225, 238, 242, 

277, 282 
scalar arithmetic, 218 
containing s tat is tica l data, 237- 239 
variables, 40, 62, 227 
vector functions, 94, 220 
Wrap mode, 213 

MATR IX menu, 206, 212, 224 , 303 
Maximum, 188, 284 
M('an, 23 1 
Memory 

available, 4, 40, 269- 270, 271- 272 

c\('aring. 25-26, 267- 268 
management, 267- 272 
organi7.ation. 271- 272 
rcquir(> mcnts, 115, 272 
reset, 267 

M ... orw Cl ur , 257, 260, 268, 285 
M('nu 

keys, 20- 2 1 
keys, defining. 145- 146 
labels, 20- 21 
levels. St-e Submenus 
maps, 23- 24, 292- 309 
rows, 23 
variables, 125-126, 180, 198 

Menus, 20- 25, 292- 309 
application, 21, 22 . 

See also Application menus 
exiting. 21, 22, 23, 25 
fun ction, 21, 22 . 

St-t Illso Function menus 
introduction to, 20- 21 
selecting. 21, 22 

Message nags, 279, 28 1 
Messages, 283- 287 

c1(>aring. 25, 27, 283, 313 
displaying. 129 
(,ITOr, 27, 283-287 
printing. 129, 132 

Minimum, 188, 284 
Minutes-seconds format. St-t 1"lours­

minutes·seconds 
Mistakes, correcting. 

by backspad ng. 25, 28 
using tht' LAST X register, 49- 50 

Mod('(s), 
All display, 34, 36, 277 
All!: (statistics), 168, 23 1, 233-234, 

240, 277, 282 
Alpha, 48, 65, 66, 132, 133, 279, 

28 1 
angular, 80, 9 1, 277 
lA'grL"l'S, 22, 80, 9 1, 95, 97, 277 
display, 34- 36, 276- 277 
Engineering display, 34, 36, 92, 

277 
FixL"CI ·decimal display, 34, 35. 277 
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Grads, SO, 91, 211, 281 
Manual printing. 102, 104, 274 
Normal printing. 102, 274 
Number display, 34-36, 211 
Polar, SO, 9 1, 92, 93, 95, 97 
Radians, 20, 50, 81 
Rectangular, 22, 50, 9 1, 93 
Scientific display, 34, 35 
Trace printing.. 102, 114, 274 
Sit also Rags 

MODES menu, 22, 64, 80, 167 
Modifying HP-41 programs, 175 
Modulo (remainder), 86, 87 
Moments, computing.. 97- 98 
Most significant bit, 250 
Moving data in the stack, 44- 45 
Moving the program pointer, 111 , 

114, 145 
Multiple roots, fi nding.. 183, 184- 186 
Multiplication . Set Arithmetic 
Multirow menus, 23 

N 
Names, 

register, 38, 43, 48, 57, 63 
variable, 56 

Natural exponential, 78 
Natural logarithm, 78 
Negative numbers, 21, 78 

nondecimal. 248 
ested menus. Set Submenus 

Nested subroutines, 144 
New program space, 109, 1 II , 118, 

3 19 
N"", 

menu row ([!J), 23 
program line (. 1S;n ), 111 , 11 2, 

11 4 
1'10, 149, 151 , 285 
Ho Co.P h x Var i ab 1 •• , 285 
Ho Matr lx Var lab l •• , 285 
Ho M.nu Var lab I •• , 285 
Ho R.a l Var hbl •• , 285 
1'10 Variabl •• , 285 
Hon. x i.l.nl . 285 

'00 Subject Inde. 

Normal 
execution, 112 
printing mode, 102, 274 

Normalized complex numbers, 92 
Norms. 5u Frobenius norm or Row 

norm 
NOT, logical. 250. 323 
NULL, 76 
Null program, 118 
Number 

of decimal places displayed, 34- 36 
entry, 27- 28 
of payments, 192 

Numbers, 
complex, 60, 90-99, 214- 215 
correcting. Stt Co" ecting mistakes 
displaying.. 34- 36 
keying in, 27- 28 
in a matrix. Sit Filling a matrix 
in program lines, 11 7- 11 8 
internal representation of, 34 
negative, 27, 248 
nondecimal. 247, 248 
random, 87, 88 
range of, 33, 248 
real, 43, 60 
separating. 30, 46, 118, 170 
with exponents of ten, 27- 28 
36-bit, 247, 248-249 

Numerical integration. Stt Integra ­
tion, numeric 

o 
Objects. Stt Data types 
OCT function (HP-41), 171, 335 
Octal mode, 245, 246, 247, 248, 251 , 

278 
OFF funct ion, 323 
Old value of a matrix element, 213 
ON function, 323 
One-number functions, 29-30, 49, 11 

with a matrix, 218 
One-variable statistics, 229 
Operands. Srt Numbers 
Operations, index of, 310- 335 

OR, logical. 250, 323 
Order of 

calculation, 31, 52-53 
entry, 30 

Oul of Ran'n. 33, 249, 286 
Set also Statistical data, limitations 

Output, 121 , 128-132 
5u IIlso Printing 

Overnow, 
decimal numbers, 33, 237, 275, 

280 
nondecimal numbers, 248-249, 287 

p 
Paired-sample statistics. See Two­

variable statist ics 
Parameters, 7 1- 75 

Alpha, 73, 74 
numeric, 72 
slack registers (ST), 58- 59, 73 
tables of, 71- 72 

Parentheses, 294 
Parts of numbers. 86- 87 
Pause (PSE), 131, 170, 325 
Payment. 192, 194 
Percent, 79 
Percent change, 79- 80 
Periods 

in Alpha strings, 37 
in numbers. 36, 275- 276 

Permanent .END., 118, 272 
Permutations, 87 
PGM INT function, 203. 204. 323 
PGMSLV (unct ion, 189, 324 
PGM.FCN menu. 23, 24, 305 
Phasor form. Srt Polar mode 
Pi (.), 80, 81, 108, 117, 324 
PIXEL function, 135, 136, 158, 162, 

314 
· PLOT· program, 135, 158-165 

Set also ·DPLOT" program and 
Graphics 

Polar coordinates, 80, 90-91 , 93 
converting. 84-85, 93 

Polar mode, 80, 92, 93, 95, 97 

POWl!r 
consumption, 257- 258 
cu rve, 240, 244 
on and off, 18, 323 

Powers. Su Exponents 
Precision, 

full, 34, 36 
internal, 3. 34, 247 
integration . Srt Accuracy of 

integration 
of statistical data, 237 
trigonometric, 255 

Predicted value. Srt Forecasting 
Present value, 192 
Previous 

contents of X-register. Srt Last x 
menu level (IEml), 21- 22, 23, 25 
menu row (fIll, 23 
program line (. ~ 'J ), 111, 114 

Print annunciator, 20, 100, 256 
Print functions, 10 1- 102 

in programs, 131 
PRINT menu, 101, 102, 306 
Printer, HP 82240A, 100, 103 

character set, 105 
Printer port, 10 I 
Printing.. 100- 105 

calcu lations (keystrokes), 102 
speed (delay time), 103 
double-wide, 103, 274 
the LCD (liquid crystlll dispIIlY), 

101, 158, 161, 162 
10Wl!rcase letters, 103, 274 
modes, 102. 274 
names of variables and programs, 

63, 101 
off, 101. 324 
on, 101, 325 
a program, 104- I 05 
a record of keystrokes and results, 

102 
storage registers, 64 
the Slack, 101 
a variable, 63, 64, 101- 102, 160 
Stt also Rags that affect printing 

Prinlin'il Is Di.ab l .d, 131 , 
286 
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PROS (probability) menu, 87, 307 
combinations, 87 
factorials, 87 
gamma fu nction, 88 
permutations, 87 
random number, 88 
random number seed, 88 

PROFF funct ion, 101 , 324 
Program 

catalog. 40, 69, Jl2, 149 
dearing (deleting), 26, 119 
-entry mode, 25, 109, 110, 

111- 112, 11 3, 114, 115, 120, 
181, 279, 281 

memory, 115, 272 
names. Su Program labels 
output, 121 , 128- 132 
pointer, 111- 112 
returns, 143-1 45, 286 

Program labels, 116- 11 7 
branching to, 141 - 145, 145- 148, 

148- 149 
catalog. 112, 149 
global, 116, 149 
ind irect branching. 14 2- 143 
local. 116- 117, 148- 149, 270 
sea rch order, 148- 149, 270 
unique, 116, 11 7 

Program line numbers, 109 
moving to, III 

Programmable menu, 145- 148 
Programming. 108- 175 

simple, 108- 120 
for the SoIYer, 179- 182 
for integration, 197- 199 
techniqul'S, 141 - 165 

Programming £Zan/pIt's and Ttchlliques 
manual, 154, 175, 187, 239 

I'rograms, 
dearing. 26, 119, 120 
editing. Set Program-entry mode 
executi ng. Set EXl'Cuting programs 
printing. 104 - 105 
testing. 102, tl4- tlS 

Prompting (or input, 12 1- 128, 129 
PRON function, 101 , 104, 279, 286, 

m 
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Purging. See Clearing 
P-R function (HP-41), 171 

Q 
'QUAO' program, 173-174, 175 
QuadratiC formula, 172 
Quality, 3 
Questions, common, 254--256 
QU IET function , 256, 275, 326 
Quotation marks 

for glObal labels, 11 6 
typing. 296 

Quotient. Set Arithmetic 

R 
Rad ians 

angular mode (RAD), 50, 81, 93, 
277, 281 

to degrees (conversion), 82, 83 
Radix, 34, 36, 276, 28 1 
Rainfall, 229, 230, 232 
Raising a number to a power, 78 
Random number, 87, 88 

'"""'. 88 
Range error, 33, 275, 286 

ignored, 237, 275, 281 
Range of numbers, 33, 275 

for base conversions, 248 
RON function (HP-41), 171 
Real numbers, 43, 60 

comparing. 151 
Real results only, 94, 170, 278, 282 
Rearranging the stack, 44- 45 
Recal1 ari thmetic, 61 

and LAST X, 61 - 62 
Recalling data, 55-59, 61 

into the Alpha regist('r, 66, 133 
Reciprocal, 78 
Rectangular 

coord inates, 84-85, 90- 9 1 
mode, 22, SO, 9 1 

RNlimensioning a matrix, 217 
Reference materia l, 254- 335 

Registers. See Stack registers or Stor-
age registers 

Regression. Su Curve fitting 
Remainder (modulo), 87 
Reordering the stack, 44- 45 
Repair. Su Service 
Repladng the batteries, 258- 260 
Reserved 

flags, 273, 280- 282 
va riable names, 227 

RescUing the calculator, 262, 267 
Restoring the old value of a matrix 

element, 213 
R. s trict.d Op.riltion, 286 
Rl'Sults, 

displaying. 128- 129 
intermediate, 31- 32, 42 

Retril'Ving data . See Recalling data 
Return locations, 144 

loss 0 (, 145 
Reverse Polish Notation. See RPN 
Rigel Centaurus, 51 
Rolling the stack, 44, 328 
Root(s) 

approximat ion, 188 
of an equation, 172, 183 
finder, 178 
Su a/so Solver 

Roots, muhiple, 183- 186 
Rotating 

the Alpha register, 135 
a 36·bit number, 250, 251 

Rounding numbers, 3, 34, 86 
Row norm, 219 
Row sum, 220 
Rows in a matrix, 

inserting and deleting, 214, 225 
number of, 206, 208, 217 
Stt' also Grow mode 

Rows in a menu, 23 
RPN (Reverse Polish Notation), 4, 42, 

53 
advantages, 32 

RTN function, 112, 143- 145, 328 
Stt' also Subroutines 

Run/Stop key (i A/S!), 113-114, 122, 
126, 131 , 145, 147, 152, 155, 
156, 158, 159, 162- 163, 170, 
187, 201 , 328 

Running programs. Stt' Executing 
programs 

Running record, printing. 102, 114 
R-O funct ion (HP-41), 171 
R-P function (HP-41), 171 

$ 
'SAREA' program, 122, 126, 128 
Scalar arithmetic, 218 
Scientifi c d isplay mode, 34, 35 
Sclcding 

a menu, 21-22 
a mode. Stt Mode(s) 
a nondecimal base, 245, 25 1 

Self-test, calculator, 261 - 262 
Service, 260- 265 

agreements, 265 
centers, 263- 264, Inside back cover 
charge, 264 
obtaining, 263- 264 
outside the United Slates, 264 

Shift (. ), 18, 19, 20, 125, 168, 170 
Shipping. 264- 265 
Short form local labels, 116, 149 
• • HOW • 36 

Alpha register, 40 
matrix, 207 
nondecimal number, 246 
program line, 246 

Showing fu ll precision (. TN.] ), 36 
nondccimal numbers, 246 

Sign bit, 248 
Sign of a number, 27, 248 
519n R. ",.r s lll , 188, 286 
Significant digits, 36 
Simultaneous linear equations, 205, 

220-223 
calculating the unknowns, 221, 222 
roeffident matrix (MAT A), 220. 

221 - 222, 227 
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constant matrix (MAT8), 220, 
22 1- 222, 227 

solution matrix (MATX). 220, 
22 1- 222, 227 

va riables created for, 227 
Single·va riable statistics, 229 
Sirius, 5 1- 52 
SIZE funclion, 57, 64, 329 
Siz . EI'"I'" o l'" , 286 
Sma ll numbers. Sit Exponen ts of ten 
-SMILE" program. 130. 139 
SO l v • .-I o l.9 RTH Los t , 286 
So}t,I. <So l ... . ), 287 
Solver, 178- 195 

entering guesses (estimates), 178, 
183- 186, 189 

fix! - O. 17' 
halting. 187 
how it works. 179, 186- 188 
interrupting. 187 
math error, 187 
maximum, 188. 284 
minimu m, 188, 284 
progra ms (functions), 178, 179- 182 
using in a program, 189 
resta rting. 187 
results, interpreting. 187- 188 
using. 178- 183 
va riable menu, 125- 126, 180 
wri ting a progra m for. 179- IA2 
Srt' a/$(} "OPLOT- program 

SOLVER menu, 307 
Solving 

nag. 278, 281 
for an unknown variable, 178 
a systems of linear equations, 22 1 

Speed of light, c, 51, 52 
Square, 78 
Squarl' root, 78 
Squarl' root of thl' sum of the 

squau.'5. SCi' Frobcnius norm 
Slack, 

ari th metic in, 28- 33, 43, 45- 48 
d earing. 26, 43 
copying data (I ENTER I). 46-47 
dnta Iypt-'S, 43, 60, 90, 205 

.. 0 Subjec t Inde. 

drop, 42, 45, 46 
lift, 42, 45-46, 276. 281 
memory, 43, 45, 270- 27 1 
print ing. 101 
registers, 43, 44 , 48 
registers as parameters (ST), 

58- 59, 73, 172 
Standard deviation, 23 1. 232 
S UI f1 . th Erro l'" , 287 
STAT menu, 231, 240, 308 
Stat istical data, 

dea ring. 26, 228 
correcting (I!- I), 232- 233 
entering U ! 4 1), 228- 230, 231, 

237- 238, 240, 275 
limita tions, 237, 275 
in a matrix, 237-239, 242 
in storage registers, 228, 233- 237, 

238- 239, 243 
one· variable, 229 
two· va riable, 228 
Sf't a/so Summation coefficients 

Statistics, 228- 244 
correlat ion coefficient. 240, 243 
1'1 1'· 4 1, 168. 233 
mean, 230, 231 
pred icted ... a1ue. Sit Forecasting 
registers. Su Summation 

coeHicients 
standard dCV'iation, 23 1. 232 
weighted mean, 23 1 

Stepwise execu tion. 114 
Stopping 

integrat ion, 201 
a program, 114 
the Solver, 187 

Siorage arithmetic, 61-62, 218 
Storage registers. 55. 57-58, 63- 64 

dearing. 26. 64 
d isplaying. 128 
editing. 235- 237 
making .. omplex, 60, 98- 99 
making real, 99 
ma naging. 63- 64 
number of, 57, 64 
printing. 64, 102 

rt'Calling data from. 58 
storing data into. 57 
viewing. 128, 235-237 

Storing. 55-59, 60 
complex numbers, 98- 99 
clemen ts in a matrix, 206, 

208- 209, 2.12- 21 3 
ma trices, 60, 208 
statistical data, 228-230 

Strings. $t'r Alpha strings 
ST+, ST-, ST", and ST/ functions 

(1-11>· 41 ), 172 
Submatrices, 226- 227 

gelling. 226 
pUll ing. 226- 227 

Submenus, 23- 25 
Subroutin(-'s. 143- 145 

nested , 144 
re turn locations. 144- 145, 286 

Subtraction. Sit Arithmet ic 
Sum. Sit' Ari thmetic 
Summation coefficients. 228, 

233- 237, 238 
All!: mode, 233- 234, 277, 282 
1'11>· 41. 168 
Unear mode, 233- 234 
locatiun of, 234 
nu mber of, 168, 233- 234 

Support, customer, 254. Inside back 
cuver 

Swa pping 
rows in a matrix. 225 
data in the X- and V-registers 

([!i1J), 30, 33. 44- 45, 52- 53 
data in the X-register with another 

rl"gister or variable, 33 1 
System of linear equations. Stt' 

Simultaneous linear equations 

T 
I , time, 190 
T-register, 43, 45, 47, 58- 59, 73, 187 

autumatic duplicat ing of, 47 
Tangent. 80 

Testing 
bits in a number, 151, 250 
da ta type, 151 
nags. 4 1. 150, 273 
a program, 102, 114- 115 

Tempera ture, 
operating. 260 
storage, 260 

Ti me value of money, 192- 195 
<Too Bi 9 ), 249, 287 
TOP.Fe N menu, 22, 23, 308 
Trace prin ting. 102, 114, 256 
Translat ing HP-41 programs. Su 

HP· 41 programs, enhancing 
Transposing a matrix, 219 
Trigonometry, 80- 82 

anula r modes, 80 
coord inate modes, 80 
functions, 80- 82 
inverse (arc) functions, 8 1- 82 

Troubleshooting. 260- 262 
True/ false test . Srt' Do· if-true ru le. 
Turning the calcula tor on and off. 18, 

323 
-TVM" program, 192- 195 
Two's complement, 246, 248 
T .... ,o· number fu nctions, 28, 30, 77 

with matrices, 218 
Two-variable sta tistics, 228 
Types of data. See Data types 

u 
Uncertainty of computation (integra-

tion), 202, 203 
Underflow, 33 
Undoing. Set Correcting mistakes 
Uniformly spaced single-variable sta· 

tistics, 229 
Unit vector, 220 

of a complex number. 86, 220 
Unquoted progra m labels, 116 
Upper limit of integration (UUM), 

196, 200, 201 , 204 
User memory. St'f' Memory 
User keyboard (HP-4 1), 167 
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v 
Va. initial velocity. 190 
Variable 

of integration, 197, ZOO 
menu, 125-128, ISO, 198 
Su IIlso Menu variables 

Variables, 55, 56-51, 62-63 
in catalogs, 40, 62 
clearing. 26, 62 
creat ing. 56 
displaying. 128- 129 
inputting. 121- 124, 125-128 
managing. 62- 63 
names o f. 56 
as parameters, 71 - 72 
rf.'Ca lling data from, 56- 57 
storing dala in to, 55- 56, 121- 128 
printing, 63, 10 1 
viewing. 128- 129, 132 

Vector 
arithmetic, 93- 98, 218-2 19 
cross product. 97- 98, 220 
dot product, 94, 96, 220 
functions, 94, 220 

VIEW function, 104, 128, 132, 274 , 
331 

Viewing 
the Alpha register. 40, 129- 131 
full precision. 36 
program lines, 111 
the amount of available memory. 

40, 269- 270 
a variable or register, 128- 129 

·VOL· program, 180- 183, 189 

w 
Warranty, 262-263 

on service, 265 
in Ihe Unit(.>d Kingdom. 263 

Weighted mean, 231 
Where data can be s tored, 56, 60 
Word si7£, 248- 249 
Wrap mode, 212, 213 
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Wrap, 
edge, 280, 282 
end, 280, 282 

Wrong function, correcting. 49-50 
Wrong number(s), correcting. 49-50 

x 
X-register, 43-51, 55, 58- 59, 73 

clearing. 25- 26, 48 
comparing with the Y -register, 

l SI, 332 
comparing with zero, 15 1, 332 
exchanging with another register 

or variable, 33 I 
exchanging with Y-register, 30, 33, 

44-45, 52-54 
and integration, 202, 203 
and INPUT, 121- 122 
in the Matrix Editor, 211 - 213 
for sta tistical data, 228- 229 
testing. 151 , 332 

x-value, 
entering for s tatistics, 228- 229, 

233, 238 
forecasting. 240, 243 

XEQ fun ction, 70, 112 
subroutine call, 143-145 

XOR, logical, 250, 333 
X<-O? fu nct ion (Hr-41 ), 172 
X<- Y? function (Hr-41), 172 

y 
y-intercept, 240, 244 
V-register, 43, 45, 58, 59, 73 

exchanging with X-register, 30, 33, 
44-45, 52-54 

for statistical data, 228- 229 
y-va lue, 

entering for statis tics, 228-229, 
233, 238 

forecasting. 240, 243 
"YEAR" program, 147 
v .. , 149, l S I, 287 
y".78 

z 
Z-registl'r, 43, 45, 58, 59, 73 
Zero, 25, 33, 121 , 180 
Zero of an expression (root), 186- 188 

Special Characters 
--.J-, 19, 20 
CI , 19- 20, 104 , 257 
(Ie», 20 
•• , 20, 23,73 
t- (append symbol), no, 29 1 
e (bu llet character) in a menu label, 

" • (program pointer), 111 , 113 
_. in the display, 40, 170, 289 
[' (gamma) function , 88 
f f(x) menu, 309 
• fun ction (HP-4 1), 172 
/ function (HP·41), 172 
+/- fun ction, 27, 171 
- , I , I . and - functions, 206, 209, 

212, 225, 335 
% (pcrccnt), 37, 79 
2's complement, 246, 248 
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Contacting Hewlett-Packard 

For 11IfortU.ltiou lIhOlit U"UI~ tile ClIlclIllitor. If you lu" e 
questions about how to usc the calculator that. are not. ton: rcd i ll 
Il lis guide, first check lht' table of cOllle/lts. I he 8ui>j{,C l incl('x, 
and ~Answers to ('ommon QII ('!j lioIl8~ in nppcudi.'( A. If y OIl 

can 't find an answer, you can contact lhe ('lIicultllOr Support 
Ikpartment : 

Il cwlcu · Packard 
Calc ulator Support 
1000 N.E. C'ircle Blvd. 
Corvallis, 0 11 97:130. U.S.A. 
(50:3) 7 15· 200 1 (1\ 10 11 ,- Fri., 8:0011111 :3 :00PIII Pacific ti m{') 
(lj03) i 15-3618 FAX 

For 1I 111'dwIII'C Serv ice. S('C 1) ppc udix A for dillg l10blic 
instru ctions and iuforrnaLiOIl 0 11 obtainiug IK' f\'ic t' , /Jul , be/ orr 
gOIl scud your 11''' ( !o,' /> rl' /w'(' , I J/flH(, ( 11/1 liP ("{Ileulalor '''' ''II/,or/ 
0/ th e II/Hllber IISI I.'/I bdo Ul, 

Il cwl{'tt- Packard 
Corvallis Servin' Ce tlter 
1 0~W N.": . Circle Bl vd . 
Corvallis , a ll 07:130, U.S.A. 
(:;0:1) 715-200 1 ( li P Calcil lator Support ) 

If you ate outside the l' nit ed Statt'S, S('{' appendix J\ fo t 
information 011 locating I he lI ("arest sen 'ic(' c(,lIter . 

liP C ulcullllo r n"Uetill Drum l SYli l(' lII . ' I h(' n ulletlH 1J0ard 
provides for tile ('xcila llg(' of software a lld Infotrnal ion among l iP 
calcul iltor users, d(' \'elop(' rl> , Il i id di il lribul ors . I I opt' rat ('s at 
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