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~ Welcome to the HP-28C 
~ -. 

Congratulations! With the HP-28C you can easily solve complicated 
problems, including problems you couldn't solve on a calculator be­
fore. The HP-28C combines powerful numerical computation with a 
new dimension-symbolic computation. You can formulate a problem 
symbolically, find a symbolic solution that shows the global behavior 
of the problem, and obtain numerical results from the symbolic solu­
tion. 

The HP-28C offers the following features: 

• Algebraic manipulation. You can expand, collect, or rearrange terms 
in an expression, and you can symbolically solve an equation for a 
variable. 

• Calculus. You can calculate derivatives, indefinite integrals, and 
definite integrals. 

• Numerical solutions. Using the HP-28C Solver, you can solve an 
expression or equation for any variable. You can also solve a sys­
tem of linear equations. With multiple data types, you can use 
complex numbers, vectors, and matrices as easily as real numbers. 

• Plotting. You can plot expressions, equations, and statistical data. 

• Unit conversion. You can convert between any equivalent combina­
tions of the 120 built-in units. You can also define your own units. 

• Statistics. You can calculate single-sample statistics, paired-sample 
statistics, and probabilities. 

• Binary number bases. You can calculate with binary, octal, and 
hexadecimal numbers and perform bit manipulations. 

• Direct entry for algebraic formulas, plus RPN logic for interactive 
calculations. 
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The HP-28C Getting Started Manual (this manual) introduces your cal­
culator and leads you through a sampling of examples. 

The HP-28C Reference Manual gives specific information about com­
mands and how the calculator works. The first two chapters explain 
the fundamentals and basic operations. The third chapter is a dictio­
nary of menus, describing the concepts and commands for each 
menu. 

We recommend that you first work through the examples in Getting 
Started to get comfortable with the calculator. When you want to 
know more about a particular command, you can look up the com­
mand in the Reference Manual. When you're familiar with the 
commands and want a broader understanding of the calculator's op­
eration, you can read the theoretical discussions in the Reference 
Manual. 

These manuals show you how to use the HP-28C to do math, but 
they don't teach math. We assume that you're already familiar with 
the relevant mathematical principles. For example, to use the calculus 
features of the HP-28C effectively, you should know elementary 
calculus. 

On the other hand, you don't need to understand all the math topics 
in the HP-28C to use those parts of interest to you. For example, you 
don't need to understand calculus to use the statistical capabilities. 
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How To Use This Manual 

If you have the time and inclination, you can read this manual from 
front to back, working every example. If not, we recommend that you 
first read chapters 1 through 5 to get comfortable with the calculator. 
Then, if you're interested in a topic covered in a later chapter, you can 
skip ahead and try the examples in that chapter. Eventually you'll 
want to work through chapters 6, 7, and 8, to learn how to use the 
calculator more efficiently. 

Each chapter contains examples that demonstrate, step by step, how 
to use the calculator. The first step in each chapter is "step 0." This 
step prepares your calculator to match the illustrations in the exam­
ples that follow. 

What's in This Manual 

Chapter 1, "A First Look," gives you a tour of the HP-28C pointing 
out some of the calculator's features. This chapter gives you back­
ground information you'll need to use the calculator. 

Chapters 2, 3, and 4 show you how to calculate on the HP-28C in­
cluding an easy way you can repeat a calculation without 
programming. Chapter 2, "Doing Arithmetic," shows how to make 
simple arithmetic calculations. Chapter 3, "Using Variables," shows 
how to store a number in a variable and then refer to the number by 
name. Chapter 4, "Repeating a Calculation," shows how to enter a 
calculation once, using variables instead of numbers, and then repeat 
the calculation for various values of the variables. 
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Chapter 5, "More Numerical Functions: describes additional func­
tions including trigonometric, logarithmic, exponential, and hyperbolic 
functions, and introduces complex numbers on the HP-2SC. 

Chapters 6 and 7 give more information about calculator features 
you've already used. Chapter 6, "More About the Command Line: 
gives details about entering and editing information. Chapter 7, "More 
About the Stack," describes additional commands to manipulate the 
information you've entered. 

Chapter S, "Programs," shows how to write a program and compares 
programs with expressions. 

Chapters 9 through 16 describe applications built into the HP-2SC. 
Chapter 9, "Plotting Expressions," plots the graph of an expression 
and estimates a zero and a minimum for the expression. Chapter 10, 
"The Solver: finds more accurate values for the zero and minimum 
estimated in chapter 9. Chapter 11, "Symbolic Solutions: solves a 
quadratic equation and isolates variables in equations. Chapter 12, 
"Calculus," differentiates an expression and calculates indefinite and 
definite integrals. Chapter 13, "Vectors and Matrices: calculates with 
arrays, including solving a system of linear equations. Chapter 14, 
"Statistics," calculates single-sample and paired-sample statistics. 
Chapter 15, "Binary Arithmetic," performs arithmetic with binary inte­
gers. Chapter 16, "Unit Conversions," converts a number from one 
system of units to another. 

Chapter 17, "Printing," shows how to use the HP-2SC with the HP 
S2240A printer. 
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For More Information 

As you work the examples in this manual, you may have questions 
about the features demonstrated or mentioned in the examples. Both 
this manual and the Reference Manual contain additional 
information. 

• If you have problems, see "Answers to Common Questions" on 
page 199. 

• For a brief description of what each key does, see appendix D, "Key 
Index," on page 241. 

• For a brief description of the commands in each menu, see appen­
dix C "Menu Map," on page 219. 

• For detailed information about a menu, look in the Reference Man­
ual. All menus (plus some additional topics) appear alphabetically 
in chapter 3, "Dictionary." The contents of the dictionary are listed 
on the back cover of the Reference Manual. 

• For detailed information about a particular command, look in the 
"Operation Index" at the back of the Reference Manual. There 
you'll find a reference to a dictionary entry (usually a menu) and a 
page reference to the particular command. 

How To Use This Manual 13 





1 
A First Look 

This chapter gives an overview of the HP-2SC. First described are the 
calculator's external features. Next, a simple example demonstrates 
basic calculator operation and concepts. Finally, a keyboard illustra­
tion highlights the major features of the keyboard and display, 
followed by a discussion of these features. 

Opening and Closing the Case 

The calculator forms its own case, opening and closing like a book. To 
open the calculator, hold it with the hinge away from you and open it 
with your thumbs. 

To close the calculator, fold the two sides together and press until you 
hear a click. 

1: A First Look 1 5 



You can fold back the left-hand side of the calculator until it is back­
to-back with the right-hand keyboard. This is handy for field work­
when you want to hold the calculator in one hand and operate it with 
the other-or to save space on a desk. 

Locating the Battery Door and Printer Port 

With the calculator open, note the location of the battery door qnd the 
printer port. 

~---+---- Printer port 

~~~.....,.----~-- Battery door 

The HP-28C is powered by three N-cell alkaline batteries. Batteries 
are included with the calculator. If the batteries are not already in­
stalled, follow the instructions that start on page 213. 
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When you use the HP-28C with a printer, the calculator sends in­
formation to the printer via an infra-red signal. This signal is emitted 
from the printer port and received by the printer. Printer operations 
are described in chapter 17. 

Turning the HP-28C On and Off 

Press [ ON I to turn on the calculator. The HP-28C has Continuous Mem­
ory, so all data in the calculator, including the contents of the display, 
are unchanged from the last time you used the calculator. 

While the calculator is on, [ ON I acts as the ATTN (attention) key, as 
printed in white below the key. Pressing [ ON I clears any text you've 
typed in and stops programs. 

Press .1 OFF I to turn off the calculator. ("Press .[ OFF [" means "press 
the shift key., then press the key with OFF printed above it.") 

If the calculator is inactive for about 10 minutes, it automatically turns 
off to conserve energy. Press @ill to turn it on again. 

1: A First Look 17 



Clearing All Memory (Memory Reset) 

You can restore the calculator to its initial state by resetting memory. 
All information in the calculator is lost. Any modes you've changed 
(number display format, choice of radix mark, angle mode, and so on) 
are restored to their default settings. 

To reset memory: 

1. Press and hold [ ON I. 
2. Press and hold [ill[] (in the upper-left corner of the right-hand 

keyboard). 

3. Press and release [£] (in the upper-right corner of the right-hand 
keyboard). 

4. Release [ill[]. 

5. Release @ill. 

The calculator beeps and displays Memol'" y Los t. The message auto­
matically disappears when you next press a key. 

If you begin to reset memory but change your mind, continue holding 
down @ill while you press [ DEL 1 (next to [ill[]), and then release [ ON I. 
Pressing 1 DEL 1 cancels the reset sequence. 
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Adjusting the Display Contrast 

You can adjust the contrast of the display to compensate for various 
viewing angles and light intensities. 

To adjust the contrast: 

1. Press and hold 1 ON I. 

2. Press GJ one or more times to darken the display, or press G 
one or more times to lighten the display. 

3. Release 1 ON I. 

An Overview of the Calculator 

This section gives an overview of how the calculator works. It demon­
strates a simple calculation and then identifies some major features 
and concepts. 

A Simple Calculation 

For the first example, calculate the following: 

(15 + 23) x sin 30° 

The basic steps are the same as using paper and pencil. First calculate 
15 + 23, which produces an intermediate result. Then calculate sin 
30°, which produces the other intermediate result. Finally, combine 
the intermediate results for the answer. 
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If you make a mistake while keying in a number, press [!) (in the 
right-most column of the right-hand keyboard) to erase the digit you 
just keyed in. 

o. Prepare your calculator to match the illustrations. 

a. Reset memory, using the steps on page 18. 

b. Press @ill to clear the message from the display. The dis­
play shows the stack, which is your work area. Currently 
the stack is empty. 

I il 
1. Calculate 15 + 23. 

a. Press OJ []] to write the number 15 in the command line. 
Note that the stack moves up to make room for the com­
mand line, so only three stack levels are displayed. 

b. Press I ENTER I to put 15 on the stack. The number goes in 
stack level 1, as indicated by 1: to the left. Note that the 
command line disappears, so four stack levels are displayed 
again. 
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c. Press []] [IJ to write the number 23 in the command line. 

d. Press I ENTER I to put 23 in level 1. The number 15, which 
was in level 1, is lifted to level 2. 

(In practice, you don't need to press I ENTER I a second time, 
but the step is included here to demonstrate how the stack 
works.) 

e. Press 0 to add 15 and 23. The numbers 15 and 23 are 
removed from the stack, and their sum, 38, is returned to 
level 1. 

You'll leave this intermediate result on the stack while you calculate 
the second intermediate result. 
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2. Calculate sin 30°. 

a. Press I TRIG I to select the trigonometry menu. The bottom 
line of the display shows six commands in the TRIG menu. 
The six menu labels through ) define the six 
menu keys (the keys immediately below the display). 

b. Press []] []] to write the number 30 in the command line. 

c. Press I ENTER I to put 30 in level 1. The previous result, 
15 + 23 = 38, is lifted to level 2. 

d. Press to calculate sin 30°. The number 30 is re-
moved from level 1, and its sine, .5, is returned to level 1. 
The previous result, 38, remains in level 2. 
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3. Press 0 to calculate 38 x .5. The numbers 38 and .5 are re­
moved from levels 1 and 2, and their product, 19, is returned to 
level 1. 

This completes the calculation: 

(15 + 23) x sin 30° = 19. 

To summarize, here's a general model of the calculation you just 
completed. 

1. Key a number into the command line. 

2. Press I ENTER I to put a number on the stack. 

3. When the appropriate number or numbers are on the stack, 
press the key to execute the command. (If the command isn't 
printed on the keyboard, select the menu that contains the com­
mand, and press the menu key below the appropriate menu label.) 

The style of calculation illustrated above, in which you enter numbers 
onto the stack before you perform mathematical operations, is called 
RPN (Reverse Polish Notation) or stack logic. Nearly all HP-28C com­
mands, not just calculations, use stack logic. The inputs required by a 
command, called its arguments, must be on the stack before the com­
mand is executed. 

You can also calculate by entering an expression in algebraic form, as 
it might appear written in a book. In the next chapter you'll perform 
the same calculation as above, using an expression. 

Major Features and Concepts 

The illustrations on pages 24 and 25 show the calculator keyboard 
and display, with important features identified. The numbers in the 
following descriptions correspond to the numbers in the illustrations. 
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@Objecttypes __ ... __ i 

and formats 

ARRAY BINARY CMPLX STRING LIST REAL 

@ Menu selection B II. I! II !I 
(shifted) STACK STORE ALGEBRA PRINT 

II B II II !! II 
rc;u:- ~~~~~ ~ CATALOG UNITS e fa B B e !! 

@ 
~ " ~ ~ 

Command and f!! II e II II unit listings 
< > J I 

@ Object delimiters II • II II II II » ;< a LOCK 

II !!! 

@ Lower-case _______________ ---1 

@ Alpha entry -----------_______ .....1 
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Arithmetic 

Annunciators 

Stack levels 

Command line 

Menu labels 

Menu keys 

Next menu row 

Menu selection 

Backspace 

Shift 

Enter command 
line 

Delimiter for 
symbolic objects 

Power on/off; clear command line; stop program 
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1. Power on/off, clear command line, stop program. To turn on 
the calculator, press 1 ON I; to turn it off, press .1 OFF 1 . (OFF is printed 
on the keyboard above 1 ON I. "Press .1 OFF I" means press the shift key 
.' which is item 6 in the diagram and below, and then press @ill.) 

While the calculator is on, ION 1 also acts as the ATTN (attention) key 
to clear text in the command line or stop a running program. (ATTN 
is printed on the keyboard below ION I.) 

2. Number entry. To key in numbers, use the digit keys [QJ through 
W, 1 CHS 1 (change sign), and 1 EEX 1 (enter exponent). Depending on your 
choice of radix mark (page 34), use either 0 or 0 to separate integer 
part from fractional part. Number entry is described on page 33. 

3. Arithmetic. The arithmetic functions are described in "One-Num­
ber Functions" on page 39 and "Two-Number Functions" on page 40. 

4. Delimiter for symbolic objects. Delimiters are punctuation that 
identify types of objects; symbolic objects are names and algebraics. 
To key in a symbolic object, press CJ at the beginning and (when nec­
essary) the end of the object. 

Real numbers require no delimiters. The delimiters for other object 
types are on the left-hand keyboard. (See item 15, "Object types and 
formats," and item 18, "Object delimiters," below.) 

5. Enter command line. Press 1 ENTER 1 to process the text in the com­
mand line. 

6. Shift. Press the colored shift key. to execute a command printed 
in color above a key. 

7. Backspace. Press [!] to erase the last character you typed in. 

26 1: A First Look 



~ 
~ 
~ 

~ 

~ 

~ 

~ 
';I 

~ 

'til 
tI 
Ii 
Ii 
Ii 
~ 
~ 
~ 
~ 
~ 
~ 
~ 

~ 
\1 

~ 

8. Menu selection. Use the menu selection keys to assign com­
mands to the menu keys. For example, press [TRIG 1 to select the TRIG 
menu. To select a different menu, press another menu selection key. 

When no menu labels are visible, the cursor menu is active. The opera­
tions in the cursor menu ([ill[] through [EJ) are printed in white 
above the menu keys. When menu labels are visible, press GEl to se­
lect the cursor menu. To restore the previous menu, press GEl a 
second time. 

There are additional menu selection keys on the left-hand keyboard 
(see item 16). For an alphabetical listing of all menus, including a brief 
description of the commands in each menu, refer to appendix C, 
"Menu Map." 

9. Next menu row. Press 1 NEXT 1 to display the next row of the cur­
rent menu (A menu can contain up to four rows, with up to six 
commands in each row.) Press .1 PREy 1 to display the previous row. 

10. Menu keys. The menu keys are defined by the menu labels. If 
no labels are visible, these keys execute the cursor menu operations 
labeled in white above the keys. 

11. Menu labels. The menu labels show the current definitions of 
the menu keys. 

12. Command line. The text you key in goes in the command line. 

13. Stack levels. The stack shows the objects you're currently 
working with. Each numbered stack level (level 1, level 2, and so on) 
holds one object. 

The numbers you used in the calculation are one type of object, but 
there are several other types. See item 15, "Object types and formats." 
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14. Annunciators. The annunciators indicate the status of the calcu­
lator. When an annunciator is visible, it indicates the following: 

Annunciator Meaning 

0 Suspended program. 

--.J Shift key. was pressed. 

a Alpha entry mode. 

(Ce ») Busy, not ready for input. 

c:::::l Low battery. 

(211") Radians mode. 

Q Sending data to printer. 

15. Object types and formats. This table shows the correct delim­
iters and examples for the 10 basic types of object. An "object" is any 
of the individual items you work with on the calculator. The 10 basic 
object types are grouped into three classes: data objects, which have 
fixed values, name objects, which can refer to other objects, and proce­
dure objects, which contain commands. The 10 basic object types are: 

• Real numbers, such as 5 or -4.3 X 1015 . 

• Complex numbers, which are a pair of real numbers representing a 
complex number x + iy or a point in a plane. 

• Binary integers, which are unsigned integers used in computer 
science. 

• Strings, which contain arbitrary sequences of characters. 

• Vectors, which are one-dimensional arrays used in linear algebra. 

• Matrices, which are two-dimensional arrays used in linear algebra. 

• Lists, which contain arbitrary sequences of objects. 
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• Names, which enable you to name and store other objects and to 
perform symbolic calculations. 

• Programs, which enable you to create your own commands. 

• Algebraics, which represent mathematical expressions and 
equations. 

16. Menu selection (shifted). Use the menu selection keys to assign 
commands to the menu keys. For example, press .1 ARRAY 1 to select 
the ARRAY menu. To select a different menu, press another menu 
selection key. 

There are additional menu selection keys on the right-hand keyboard 
(see item 8). 

17. Command and unit listings. Press .1 CATALOG 1 for a listing of 
all HP-28C commands and their required arguments (page 86). Press .1 UNITS I for a listing of the units recognized in unit conversion (page 
187). 

18. Object delimiters. These symbols identify the different object 
types. (See item 15, "Object types and formats," above.) For example, 
o identifies binary integers, while [IJ and .0 identify programs. 

Real numbers require no delimiters. Symbolic objects (names and 
algebraics) require the CJ delimiter, located on the right-hand key­
board (see item 4 above). 

19. Lower-case. Press [ill to key in lower-case letters. Lower-case 
mode continues until you press [ill a second time, press I ENTER I to 
process the command line, or press ION I to clear the command line. 

20. Alpha entry. Press [QJ to accumulate commands in the command 
line rather than immediately executing them. Alpha entry mode con­
tinues until you press [QJ a second time, press 1 ENTER I to process the 
command line, or press I ON I to clear the command line. 
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2 
Doing Arithmetic 

There are two ways to do arithmetic on the HP-28C. You can do 
arithmetic using the stack, as you did in the previous chapter, or you 
can enter an expression representing the calculation. In the previous 
chapter you calculated: 

(15 + 23) x sin 30° 

Here's how to make the same calculation using an expression. 

O. Prepare the calculator to match the illustrations. 

a. Press .1 CLEAR I to clear the stack. 

b. Press 1 TRIG I to select the TRIG menu. The display should 
look like this: 

1. Put the expression on the stack. 

a. Press ~ to start the expression. The cursor changes, indicat­
ing algebraic entry mode. You'll see the effects of this entry 
mode as you key in the expression. 
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b. Press rn [IJ [IJ [£J [IJ rn .CD to enter the first part of the 
expression. Because of algebraic entry mode, pressing [£J 
wrote the character + in the command line rather than exe­
cuting the command. 

c. Press 0 . Because of algebraic entry mode, pressing 
o wrote * in the command line, and pressing wrote 
SIN ( in the command line, rather than executing the 
commands. 

d. Press rn []] [ ENTER I to complete the expression and put it on 
the stack. The closing parenthesis ) and the closing delim­
iter I are added for you. 
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2. Press I EVAL I (evaluate) to evaluate the expression. The expression 
is removed from the stack, and the result, 19, is returned to 
level 1. 

This completes the calculation: 

(15 + 23) x sin 30° = 19. 

To perform a calculation that's already written as an expression, such 
as in a textbook, it's easier to key in the expression and evaluate it. 
Alternatively, to see the intermediate results of your calculation, or to 
perform an on-going calculation, it's easier to calculate on the stack. 
The results are the same. 

The relationship between stack calculations and expressions is demon­
strated in chapter 4, "Repeating a Calculation." In that chapter you 
calculate on the stack, using variables instead of numbers, to produce 
an expression . 

Entering and Displaying Numbers 

There are modes that affect how numbers are displayed. To demon­
strate the choices, put the number 2/3 on the stack. 

1. Press [I] I ENTER I to put the number 2 in level 1 of the stack . 

3: 
2: 19 
1: 2 
El:IIm:I:llDHlmmllIli13rilli13 
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2. Press rn I ENTER I to put the number 3 in level 1. The number 2 is 
lifted to level 2 of the stack. 

3. Press [I). The number in level 2 is divided by the number in 
level 1, and the result, 2f3, is returned to level 1. 

3: 
2: 19 
1: .666666666667 
IImImmaamaDI:lIiImJ 

This result is the decimal approximation to 213, as displayed by the 
default choices for radix mode and number display. Now look at the 
other choices. 

Selecting the Radix Mark 

You can choose whether a period or a comma is the current radix 
mark-the punctuation that separates the integer part of a number 
from the fractional part. This choice affects how you enter numbers 
and how they're displayed. 

4. Press .1 MODE I to select the MODE menu. The first row of the 
MODE menu appears. 

3: 
2: 19 
1: .666666666667 
[ STD 1DB11ED1~[ [lEG 1m. 
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5. Press 1 NEXT 1 twice to display the third row of the MODE menu. 
There are two menu labels for selecting the radix mark, 
and D!DI. The label for RDX. appears in black letters, indicat­
ing that the current radix mark is the period (the default choice). 

6. Press D!DI to select comma as the radix mark. The period radix 
marks (also called decimal points) are replaced by comma radix 
marks, and the label for RDX, now appears in black letters, indi­
cating that the current radix mark is the comma. 

3: 
2: 19 
1: ,666666666667 
[ +ML llDl!lllllDDBl[ ROlC, lllDll_ 

7. Press !limB to return to the period radix mark. 

3: 
2: 19 
1: .666666666667 
[+ML llDl!llll[ ROlC. lDmllIlDll_ 

Selecting Number Display Mode 

You can choose how many decimal places are displayed. 

8. Press 1 NEXT I to return to the first row of the MODE menu. (The 
last row of MODE menu was displayed, so pressing 1 NEXT I cycles 
back to the first row. You could also press .1 MODE I to display 
the first row.) 

3: 
2: 19 
1: .666666666667 
[ $TO llDllllmllD:a[ OEG 11!l1Dlll 
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There are four basic choices: STD (standard), FIX (fixed), SCI (scien­
tific), and ENG (engineering) number display formats. The label for 
STD appears in black characters, indicating that STD is the current 
choice. (STD is the default choice.) In STD mode the number of deci­
mal places depends on the value. For an integer, no decimal places 
are shown; for the example displayed above, the maximum of 12 dec­
imal places are shown. 

The other display formats show a given number of decimal places­
from 1 through ll-regardless of the number being displayed. We'll 
demonstrate each of the other display formats with two decimal 
places. Only the displays of the numbers are rounded-internally, the 
numbers are unchanged. 

9. Press W 
mal places. 

3: 

(fixed) to display numbers rounded to two deci-

2: 19.00 
1: 0.67 
1Ii:imII[ 1="1:-: )"IB:DI[ [lEG )m:JIIII 

10. Press W (scientific) to display numbers as a mantissa and 
an exponent. The value of the number is the product of the man­
tissa and 10 raised to the power of the exponent. The mantissa is 
always between 1 and 9.99999999999. In this case, the mantissa 
is rounded to two decimal places. 

3: 
2: 1. 90E1 
1: 6.67E-1 
Ili:imllIiEII [ ::: C I ] IB:DI [ [l E G ] m:JIIII 
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11. Press [IJ (engineering) to display numbers as a mantissa 
and an exponent, like SCI display mode, but adjusting the man­
tissa to make the exponent a multiple of 3. 

3: 
2: 19.0E0 
1: 667.E-3 
EillllIiDlEiII[ENG][ [lEG 1m. 

12. Press 
mode. 

3: 

(standard) to return to standard number display 

2: 19 
1: .666666666667 
[ $T[l 11iDlEillrnI!:l[ [lEG 1m. 

Keying In Numbers With Exponents 

You can enter numbers that are quite large or small by using scientific 
notation. A number can be represented by a mantissa and an exponent, 
where the value of the number is the product of the mantissa and 10 
raised to the power of the exponent. 

For example, key in the number -4.2 x 10- 12 . 

1. Press [I) 0 [IJ for the mantissa. 

2: 
1: 
4.20 

19 
.666666666667 

[ $T[l 11iDlEillrnI!:l[ [lEG 1m. 

(If you make a mistake, press [!] to erase the mistake and then 
key in the correct digits.) 
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2. Press I CHS I (change sign) to make the mantissa negative. 

2: 19 
1: .666666666667 
-4.20 
[$T[I lliBm.rnOIl [lEG lllMIlll 

(Pressing I CHS I a second time would make the mantissa positive 
again.) 

3. Press I EEX I (enter exponent) to begin the exponent. An E appears 
in the command line. 

2: 19 
1: .666666666667 
-4.2EO 
[$n lliBm.rna[ [lEG lllMIlll 

(If you press I EEX I by mistake for a number without an exponent, 
you can erase the E by pressing [!J.) 

4. Press OJ []] for the exponent. 

2: 19 
1: .666666666667 
-4.2E120 
[ ST[I lliBm.rna[ [lEG lllMIlll 

5. Press I CHS I to make the exponent negative. 

2: 19 
1: .666666666667 
-4.2E-120 
[ $n lliBm.rna[ [lEG lllMIlll 
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6. Press I ENTER I to put the number on the stack. 

3: 19 
2: .666666666667 
1: -4.2E-12 
[ :s:T[I lliBllm.EBI[ [lEG l~ 

One-Number Functions 

Functions that act on a single number-for example, negating a num­
ber or taking a square root-are called one-number functions. All act 
on the number in level 1. There are four one-number functions on the 
keyboard: 

• Press I CHS I to negate the number. 

• Press .o:EJ to take the inverse (reciprocal) of the number. 

• Press .w to take the square root of the number. 

• Press .0 to square the number. 

If you're keying in a number, it's not necessary to press I ENTER I before 
executing the one-number function-pressing the function key auto­
matically performs ENTER for you. For example, you can calculate VB 
as follows: 

1. Press []]. 

2: 
1 : 
80 

.666666666667 
-4.2E-12 

[ $T[I lliBllm.EBI[ [lEG l~ 
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2. Press.lJ:EJ to put the decimal equivalent of VB in level 1. 

3: 
2: 

.666666666667 
-4.2E-12 

1: .125 
[ $n llliaEDII!:BI[ [lEG llMIlW 

Whether you press I ENTER lor let .lJ:EJ execute ENTER for you, the 
rule for one-number functions is: put the number on the stack and 
execute the function. 

Two-Number Functions 

Functions that act on two numbers-such as addition-are called 
two-number functions. All act on the numbers in levels 1 and 2. 

When you divided 2 by 3, you put both numbers on the stack before 
you pressed the GJ key. In practice you don't need to press I ENTER I to 
put the second number on the stack, because pressing G automati­
cally executes the second ENTER operation for you. Whether you 
press I ENTER I or you let GJ execut€ ENTER for you, the rule for two­
number functions is: put the numbers on the stack and execute the 
function. In the following examples we'll let the function execute EN­
TER for us. 
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Addition and Subtraction 

To calculate 36 + 17: 

1. Press []] []] I ENTER I to put 36 in level 1. 

2. Press OJ [IJ GJ to return the result (53) to level 1. 

For addition the order of the numbers doesn't matter. However, the 
order is important for subtraction. 

To calculate 91 - 27: 

3. Press W OJ [ ENTER I to put 91 in level 1. 

4. Press rn [IJ G to return the result (64) to level 1. 

3: . 125 
2: 53 
1: 64 
[ $T [l 111iE11m:.I:I:a[ [lEG 111E1111 

Multiplication and Division 

To calculate 13 x 6: 

5. Press OJ []] [ ENTER I to put 13 in level 1. 
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6. Press []] 0 to return the result (78) to level 1. 

For multiplication the order of the numbers doesn't matter. However, 
the order is important for division. 

To calculate 182/14: 

7. Press OJ []] rn [ENTER [ to put 182 in level 1. 

8. Press OJ 0 G to return the result (13) to level 1. 

3: 64 
2: 78 
1: 13 
[ $n llliBllHilllI:BU [lEG llDimllll 

Powers and Roots 

The order of the numbers is important for both powers and roots. 

To calculate 53: 

9. Press [[] [ ENTER I to put 5 in level 1. 

10. Press []].LJ to return the result (125) to level 1. 

3: 78 
2: 13 
1: 125 
[ $n llliBllHillfia[ [lEG llDimllll 
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To calculate V'2401 : 

11. Press [}] [1] []] [I] [ ENTER [ to put 2401 in level 1. 

12. Press [1] .~ to put 1f4 in level 1. The number 2401 is lifted to 
level 2. 

3: 125 
2: 2401 
1: .25 
[ $n 11iBllm.Ea[ [lEG 1m. 

13. Press.O to return the result (7) to level 1. 

3: 13 
2: 125 
1: 7 
[ :::T[l 11iBllm.Ea[ [lEG 1m. 

Percentages 

You can calculate a given percentage of a number, and you can find 
the difference between two numbers expressed as a percentage of the 
first number. 

To calculate 40% of 85: 

14. Press []] rn [ ENTER I to put 85 in level 1. 

15. Press [1] []] .00 to return the result (34) to level 1. 

3: 125 
2: 7 
1: 34 
[ :::T[l 11iBllm.Ea[ [lEG 1m. 

For percent the order of the numbers doesn't matter. However, the 
order is important for percent change. 
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To calculate the percent change from 60 to 75: 

16. Press []] W I ENTER 1 to put 60 in level 1. 

17. Press [I] [IJ .1 %CH 1 (percent change) to return the result (25) to 
level 1. (The positive result means that 75 is 25% more than 60.) 

3: 7 
2: 34 
1: 25 
[ $T[J loam.ti:a[ [lEG l~ 

Swapping Levels 1 and 2 

For all the functions where the order of the numbers is important­
subtraction, division, powers, roots, and percent change-you can 
switch the order of the numbers by pressing .1 SWAP I. For example, 
you currently have 25 on the stack; suppose you want to calculate 
30 - 25. 

18. Press W W I ENTER 1 to put 30 on the stack. 

19. Press .1 SWAP 1 to change the order of the numbers. 

3: 34 
2: 30 
1: 25 
[ $T[J loam.ti:a[ [lEG l~ 

20. Press G to return the result (5) to level 1. 

3: 7 
2: 34 
1: 5 
[ $T[I loam.ti:a[ [lEG l~ 
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Clearing Objects from the Stack 

As you worked these examples, you accumulated quite a few numbers 
on the stack. The stack grows without limit as you put more objects 
on the stack, and those objects remain until you use them in an oper­
ation or until you clear them. 

21. Press 1 DROP 1 to clear the object in level 1. Objects in higher levels 
move down one level each. 

3: 125 
2: 7 
1: 34 
[ ST[l 11il91Ei1111m1[ [lEG 1Dil1111 

22. Press .1 CLEAR 1 to clear all objects from the stack. 

3: 
2: 
1 : 
[ sn 11il91Ei1111m1[ [lEG 1Dil1111 

Chain Calculations 

When you perform complicated calculations, the stack acts as tempo­
rary storage to hold intermediate results. This temporary storage acts 
automatically. For example, suppose you want to calculate the total 
resistance of the following circuit: 
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The formula for total resistance in this circuit is: 

If R1, R2, and R3 have resistances of 8, 6, and 3 ohms respectively, 
calculate the following: 

8 + 1 
-.1+1 
6 3 

Calculate as follows: 

1. Press []] I ENTER I to put 8 in level 1. Leave 8 on the stack until it's 
time to add it to the rest of the calculation. 

2. Press [[] .~ to put the 1f6 on the stack. The number 8 is now 
in level 2. 

3: 
2: 8 
1: .166666666667 
[ STD )I:i::BEiIIIl:BI[ [lEG ]1mJ1II 

3. Press [IJ .~ to put 1f3 on the stack. The number 8 is now in 
level 3. 

3: 8 
2: .166666666667 
1: .333333333333 
[ H[I )I:i::BEiIIIl:BI[ [lEG ]1mJ1II 
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4. Press [B to add the reciprocals of 6 and 3. The number 8 drops 
to level 2. 

3: 
2: 8 
1: .5 
[ $T[J 11iD1m:.ma[ [lEG 1Da1111 

5. Press.1JEJ to take the reciprocal of the sum. The number 8 is 
still in level 2. 

6. Press [B to add 8 and the reciprocal, completing the calculation 
of Rtotal' The display shows the result (10 ohms) in level 1. 

If You Execute the Wrong Function 

The HP-28C includes recovery features to help you "backtrack" when 
you mistakenly execute a function. The following steps reverse the 
effects of a function, whether a one-number or two-number function. 

1. Press .1 UNDO 1 to recover the previous contents of the stack. 

2. If a number was in the command line when you made the mis­
take, press .1 COMMAND 1 to recover the previous contents of the 
command line. 

3. Continue the calculation. 
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3 
Using Variables 

You can store a number (or any object) by creating a variable. A vari­
able is the combination of a name object and any other object. The 
name object defines the name of the variable; the other object defines 
the contents of the variable. You can then use the variable's name to 
refer to the variable's contents. 

Variables are stored in user memory, a part of the calculator's memory 
distinct from the stack. The stack is designed for temporary storage of 
the objects you're currently working with, such as the numbers you're 
using in a calculation. User memory is designed for long-term storage 
of variables, such as numbers that you use repeatedly. 

This chapter describes how to use numerical variables, but variables 
are useful for all types of objects. For example, a program object has 
no intrinsic name. You name the program by storing it in a variable, 
and you can then run the program by referring to the variable's name. 
For details, refer to chapter 8, "Programs." 

iJ Creating a Variable: I 8TO I 
I Suppose you repeatedly use a volume measurement of 133 in your 
I calculations. Create a variable named VOL (for "volume") as follows: 

I o. Prepare the calculator to match the illustrations. 

I a. Press .1 CLEAR 1 to clear the stack. 

b. If a menu is displayed, press ~ to select the cursor menu. 
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1. Press OJ (]] (]] I ENTER I to put the number in level 1. 

I tl 
2. Press CJ [YJ @] [IJ I ENTER I to put the name I VOL I in level 1. 

Note that the closing I is added for you. The number 133 is 
lifted to level 2. 

133 
IVOL I 

3. Press I 8TO I (store). The number and the name are removed from 
the stack, creating a variable named VOL with a value of 133. 

Evaluating a Variable 

Evaluating a variable means using the variable's name to refer to the 
variable's contents. When the variable contains a number, evaluating 
the variable returns the number to the stack. 

(More generally, when a variable contains a data object or algebraic 
object, evaluating the variable returns the object to the stack. When a 
variable contains a name or a program, evaluating the variable causes 
the name or program to be evaluated.) 
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Now that you've created the variable VOL, evaluate it. 

4. Press I USER I to select the USER menu. The left-most menu label 
is .. ' the name of the variable you just created. The USER 
menu shows the names of all variables in user memory. 

liL-----1 
5. Press 

3: 
2: 

to return the value of VOL to the stack. 

1: 133 mJI ____ _ 

You can also evaluate VOL by typing in its name without quotes. 

6. Press [B @][IJ I ENTER I to return another copy of VOL's value to 
the stack. 

3: 
2: 133 
1: 133 mJI ____ _ 

7. Press I DROP II DROP I to clear the stack. 
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Changing the Value of a Variable 

Now change the value of the variable VOL to 151. 

8. Press [IJ [[] [IJ I ENTER I to put the new value in level 1. 

9. Key in the variable's name. 

a. Press CJ to begin the variable's name. The cursor changes, 
indicating algebraic entry mode. 

At the beginning of chapter 2 you saw that, in algebraic 
entry mode, pressing a function key such as [B wrote the 
character + rather than executing the command. Similarly, 
pressing a USER menu key writes the variable's name 
rather than evaluating the variable. 

b. Press 
line. 

to write the variable's name in the command 

2: 
1: 151 
'VOLI3 GlII ____ _ 

10. Press I STO I to change the value of the variable VOL to 151. Like 
the arithmetic functions, the STO command automatically exe­
cutes ENTER. The number and name are removed from the 
stack. 

Now evaluate VOL to return the new value. 

11. Press 

3: 
2: 

to return 151 to the stack. 

1: 151 GlII ____ _ 
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Purging a Variable: ., PURGE I 
When you finish with the variable VOL, purge it from user memory. 

12. Press ~ to write the variable name in the command line. 
(The quote ~ is necessary to avoid evaluating the variable.) 

2: 
1: 151 
'VOLI3 DJII ____ _ 

13. Press ., PURGE I to purge the variable VOL from user memory. Its 
label disappears from the USER menu, and the permanent row 
of the USER menu appears. 

The USER menu contains one permanent row of commands in addi­
tion to the variables you've created. The row of commands is always 
the last menu row: if any variables exist in user memory, pressing 
I USER I displays a row of variable names; if there are more than six 
variables, pressing I NEXT I displays another row of variable names; and 
so on. Eventually, pressing I NEXT I displays the permanent row of 
commands. 

This section shows how to use the (clear USER) command in 
the USER menu. All commands in the USER menu are described 
briefly in appendix C "Menu Map." For complete descriptions, refer 
to "USER" in the Reference Manual. 

14. Press to write CLUSR in the command line. Because this 
command is so drastic and its effect can't be reversed, pressing 

never executes the command immediately. 

2: 
1: 151 
CLUSRD m:EDt!'!.!IDlIJID __ _ 
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15. Press 1 ENTER 1 to execute CLUSR, purging all variables from user 
memory. (If you change your mind and don't want to clear all 
variables, press ION 1 to clear CLUSR from the command line.) 

Quoted and Unquoted Names 

In the examples above you used variable names in two ways, quoted 
and unquoted. The quotes ~ are important: they distinguish the name 
of a variable from the contents of a variable. Here's a summary of the 
differences between quoted and unquoted names. 

A quoted name is an object. It goes on the stack, and it can be an 
argument to a command. For example, you used quoted names as ar­
guments to 1 STO I and .1 PURGE I when you created, changed, and 
purged the variable VOL. 

An unquoted name is like a command to evaluate the variable with 
that name. The unquoted name doesn't go on the stack-instead, the 
object stored in the variable goes on the stack. (If this object is a name 
or a program, it is also evaluated.) 

If you type in an unquoted name that isn't associated with a variable, 
the quoted form of the name goes on the stack. 
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4 
Repeating a Calculation 

At the beginning of chapter 2, you made a calculation by keying in an 
expression and then evaluating the expression. In 'chapter 3, you cre­
ated a numerical variable by storing a number in user memory. In this 
chapter you'll create an expression containing variables. 

An expression that contains variables makes it easy to repeat a cal­
culation. Each time you evaluate the expression, the calculation is 
made with the current values of the variables. If you change the value 
of one or more variables, you can simply evaluate the expression 
again to recalculate with the new values. 

This chapter first shows how to create an expression by calculating on 
the stack, using variables as symbolic arguments. It then introduces a 
calculator feature called the Solver. Using the Solver is an easy way to 
store values in the variables and evaluate the expression. 

The Solver also has sophisticated capabilities to find zeros of expres­
sions, roots of equations, and maxima and minima. These capabilities 
are discussed in chapter 10, "The Solver." For a detailed description of 
the Solver, refer to "SOLVE" in the Reference Manual. 

Creating an Expression 

We'll repeat the resistance calculation from "Chain Calculations" in 
chapter 2, only this time we'll use variables, rather than numbers, as 
arguments. Recall that the formula for the circuit is: 

1 
1 + 1 
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To create an expression for this formula: 

O. Prepare the calculator to match the illustrations. 

a. Press .1 CLEAR 1 to clear the stack. 

b. If a menu is displayed, press GEJ to select the cursor menu. 

1. Press ~ [BJ OJ 1 ENTER 1 to put the name I R 1 I on the stack. Note 
that the closing I is added for you. You'll leave Rl on the stack 
until it's time to add it to the rest of the calculation. 

I Rll 

2. Put the reciprocal of R2 on the stack. 

a. Press ~ [BJ [IJ 1 ENTER 1 to put the name I R2 I on the stack. 

b. Press .~ to return the reciprocal of R2. 

4: 
3: 
2: 'Rll 
1 : I IN ..... ( R2) I 
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3. Put the reciprocal of R3 on the stack. 

a. Press CJ []] []] [ENTER I to put the name I R3 I on the stack. 

b. Press.~ to return the reciprocal of R3. 

4: 
3: 'R11 
2: I INV(R2) I 

1: I INV(R3) I 

4. Press 0 to add the reciprocals of R2 and R3. 

4: 
3: 
2: 'R11 
1: I INV(R2)+INV(R3) I 

5. Press ~ to take the reciprocal of the sum. 

3: 
2: 'R11 
1: 'INV(INV(R2)+INV(R3) 

) I 

6. Press 0 to add Rl and the reciprocal. The resulting expression 
represents Rtotal. 

3: 
2: 
1: I R1+INV( INV(R2)+INV( 

R3»' 

You could key in this expression directly, taking care to add parenthe­
ses where necessary. Every expression is equivalent to a stack 
calculation, so you can choose the method that is easier for you. 
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You'll use this expression again in chapter 10, "The Solver," so now 
create a variable RTOT that contains the expression. (Remember that 
you can store any object type-not just numbers-in a variable.) 

7. Press I ENTER I to make a copy of the expression. (When no com­
mand line is present, pressing I ENTER I executes the command 
named DUP (duplicate)). 

3: 
2: I Rl+INV( INV(R2)+INVIII 
1: I Rl+INV( INV(R2)+INV( 

R3»1 

8. Press ~ [BJ IT] [QJ IT] to write the variable name in the command 
line. 

2: I Rl+INV( INV(R2)+INV ... 
1: IR1+INV(INV(R2)+INV( 

R3»1 
IRTOTEI 

9. Press I STO I to create the variable RTOT. The expression and the 
name are removed from the stack. 

3: 
2: 
1: I Rl+INV( INV(R2)+INV( 

R3»1 
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Using the Solver To Repeat a Calculation 

10. Press I SOLV 1 to select the SOLVE menu. This section discusses 
BDiI (store EQ) and (the Solver). All commands in the 
SOLVE menu are described briefly in appendix C, "Menu Map." 
For complete descriptions, refer to "SOLVE" in the Reference 
Manual. 

2: 
1: I Rl+INV( INV(R2)+INV( 

RS»' 
IimImmiBilmIBl!llllE!1.mm1imDl 

11. Press BDiI (store EQ) to store the expression as the current 
equation-a normal variable with the special name EQ. The ex­
pression is taken from the stack and stored in a variable named 
EQ, just as if you had created EQ by pressing ~ [I] [QJ I STO I. 

12. Press B!II13 to display the Solver menu. The variables in the 
current equation appear in the Solver menu. (If the equation 
contains more than six variables, pressing I NEXT 1 displays addi­
tional rows of variables.) 
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13. Assign values to the variables RI, R2, and R3. 

a. Press [1] to store the number 8 in the variable Rl. (In 
the Solver menu, pressing is equivalent to putting 

I R 1 I on the stack and pressing 1 STO I.) The top line of the 
display shows the variable name and the value. 

b. Press []] 

c. Press rn 
to store the number 6 in the variable R2. 

to store the number 3 in the variable R3. 

14. Press to evaluate the expression EQ. The value (10) is re-
turned to level I, and it appears in inverse characters in the top 
line of the display. 

15. Now assign a different value to a variable and recompute the 
value of the expression. For example, what if R3 is I2? 

a. Press IJJ IlJ to store the number 12 in the variable 
R3. 

b. Press to evaluate the expression EQ. The new value 
(12) is returned to level I, and it appears in inverse charac­
ters in the top line of the display. 
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5 
More Numerical Functions 

This chapter introduces the TRIG, LOGS, REAL, and COMPLEX 
menus. The TRIG menu contains trigonometric functions and com­
mands dealing with angular measurement. The LOGS menu contains 
logarithmic, exponential, and hyperbolic functions. 

Most functions in the TRIG and LOGS menu apply to both real and 
complex numbers. The REAL menu contains additional commands 
primarily for real numbers. The COMPLEX menu contains additional 
commands primarily for complex numbers and two-dimensional 
coord ina tes. 

This chapter shows you how to use one or more commands in each 
menu. All commands in these menus are described briefly in appen­
dix C, "Menu Map." For complete descriptions, refer to "TRIG,' 
"LOGS," "REAL," and "COMPLEX" in the Reference Manual. 

Trigonometric Functions 

This section shows how to select the current angle mode, calculate 
with 7r, and convert angular measure. 

Selecting Angle Mode 

The calculator can interpret angular arguments and results as degrees 
(1f360 of a circle) or as radians (1f27r of a circle). The default choice is 
degrees angle mode. For the examples in this section, switch to radi­
ans angle mode. 
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O. Press .1 CLEAR I to clear the stack. This prepares your calculator 
to match the illustrations. 

1. Press .1 MODE I to select the MODE menu. All commands in the 
MODE menu are described briefly in appendix C, "Menu Map." 
For complete descriptions, refer to "MODE" in the Reference 
Manual. 

3: 
2: 
1 : 
[ $TD lDaEillI:I:Bl[ DEG llDlIllll 

The two right-most menu labels, (degrees) and" (radians), 
represent your choices of angle mode. Note that appears in 
black characters, indicating that the current angle mode is degrees. 

2. Press .. to select radians angle mode. The radians annunci­
ator (211") appears and the menu labels change. (Most 
illustrations in this manual don't show the annunciators. To lo­
cate the (211") annunciator, see the illustration on page 25.) 

3: 
2: 
1 : 
[ STD lDaEillI:I:BlDD[ F;AD 1 

3. Press I TRIG I to display the first row of the TRIG menu. 

These are one-number functions, acting on the number in level 1. For 
real numbers, the angle mode affects how SIN (sine), COS (cosine), 
and TAN (tangent) interpret their arguments, and how ASIN (arc 
sine), ACOS (arc cosine), and ATAN (arc tangent) express their results. 

You'll use the SIN function in the discussion of 7r that comes next. 
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Using 7r 

The transcendental number 7r can't be represented exactly by a real 
number on the HP-28C. In general, the 12-digit approximation 
(3.14159265359) yields results accurate to 12 digits, which is sufficient 
for most applications. 

The HP-28C also offers a symbolic constant IT that represents 7r ex­
actly. In radians angle mode, the functions SIN, COS, and TAN 
recognize the symbolic constant IT and produce an exact result. The 
functions SIN and COS also recognize IT /2. 

For other functions, the symbolic constant IT produces an expression 
containing IT. If you force a real-number result, the calculator uses the 
12-digit approximation. 

To demonstrate the difference between 3.14159265359 and IT, calcu­
late the sine of each. 

4. Calculate the sine of 3.14159265359. 

a. Press .@ I ENTER I to put I IT I in level 1. Although this ob­
ject looks like a name, it's actually an expression with a 
single term, the symbolic constant 7r. 

b. Press .1 +NUM I (to number) to force a real-number result. 

3: 
2: 

The 12-digit approximation to 7r (3.14159265359) is re­
turned to level 1. 

1: 3.14159265359 
BmlmI:llDiBIlltmIID::JIIi1liI::J 
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c. Press to calculate the sine of the approximation to 7r. 

3: 
2: 

The result (-2.06761537357 x 10- 13) isn't exactly 0 be­
cause the argument (3.14159265359) isn't exactly 7r. 

1: -2.06761537357E-13 
&I:lI'iIH:IDBlGmlllmllmmi 

5. Press.GJ to calculate the sine of 7r. The SIN function 
recognizes the symbolic constant 7r and returns the exact result 
(0). 

3: 
2: -2. 06761537357E-13 
1: 0 
&I:lI'iIH:IDBlGmlllmllmmi 

6. Press .1 CLEAR I to clear the stack. 

Converting Angular Measure 

The TRIG menu contains commands that convert an angle from one 
system of measurement to another. These commands are on the third 
row of the TRIG menu. Take a quick look at the second row before 
continuing to the third. 

7. Press 1 NEXT I to display the second row of the TRIG menu. 
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These commands deal with complex numbers and are duplicated in 
the COMPLEX menu. Complex numbers are introduced in "Using 
Complex Numbers" on page 69. The functions P-R (polar-to-rectangu­
lar) and R- P (rectangular-to-polar), which convert two-dimensional 
coordinates between polar and rectangular notation, are discussed in 
"Converting Polar and Rectangular Coordinates" on page 70. 

8. Press [ NEXT I to display the third row of the TRIG menu. 

You'll use the commands HMS- and D-R to convert an angle ex­
pressed in degrees, minutes, and seconds to an angle expressed in 
radians. 

The four HMS (hours-minutes-seconds) commands enable you to cal­
culate with numbers whose fractional parts are expressed as minutes 
and seconds. Such numbers must have the following special format, 
called the HMS format: 

h.MMSSs 

where h represents hours (or degrees), MM represents minutes, SS 
represents seconds, and s represents decimal fraction of seconds. MM 
and S5 each represent two digits; hand s each represent any number 
of digits. 

The commands -HMS (decimal-to-HM5) and HMS- (HMS-to-decimal) 
convert a real number between the normal decimal format and the 
special HMS format. The commands HMS+ (HMS plus) and HMS­
(HM5 minus) add and subtract numbers in HMS format, with the re­
sult also in HMS format. 
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For example, convert 141 0 26' 15" to decimal degrees. 

9. Enter the number in HMS format. 

a. Press OJ m OJ [] to key in the degrees. 

b. Press m []] to key in the minutes. 

c. Press OJ [I] to key in the seconds. 

10. Press 
degrees. 

to convert the number from HMS format to decimal 

8: 
2: 
1: 141.4875 
I:mBClDlJCJmIClJBlGaIDlll 

The other two functions on this menu row, O .... R (degrees-to-radians) 
and R .... O (radians-to-degrees) convert a real number between degrees 
angular measure and radians angular measure. 

11. Press ... to convert the number in level 1 from degrees to 
radians. 

8: 
2: 
1: 2.46855006079 
IIIIDIClDlJCJmIClJBlGaIDlll 

Altogether, you've calculated: 

141 0 26' 15" = 141.4375° 2.46855006079 radians 
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Logarithmic, Exponential, and Hyperbolic 
Functions 

The LOGS menu contains logarithmic and exponential functions, both 
common and natural, and hyperbolic functions. For a detailed de­
scription of these functions, refer to "LOGS" in the Reference Manual. 

12. Press .1 LOGS I to display the first row of the LOGS menu. 

3: 
2: 
1: 2.46855006079 
DHIilmIm::.l::iI:.mIIIlmD 

The functions LOG (common logarithm) and ALOG (common antiloga­
rithm) compute logarithms and exponentials to base 10. The functions 
LN (natural logarithm) and EXP (natural exponential) calculate loga­
rithms and exponentials to base e. (e is a transcendental number 
approximately equal to 2.71828182846.) 

For an argument x, the function LNP1 (In plus 1) computes In (x + 1), 
and the function EXPM (exp minus 1) computes (exp x) - 1. For argu­
ments close to 0, each of these functions provides greater accuracy 
than the corresponding sequence of functions. (An example using 
LNP1 appears in "Time Value of Money" on page 128.) 

13. Press 1 NEXT I to display the second row of the LOGS menu. 

3: 
2: 
1: 2.46855006079 
Iil:CIriIimllltXlriDrJlmIrlrlIliml1 
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These are the hyperbolic functions and their inverses: SINH (hyper­
bolic sille) and ASINH (inverse hyperbolic sine), COSH (hyperbolic 
cosine) and ACOSH (inverse hyperbolic cosine), and TANH (hyperbolic 
tangent) and ATANH (inverse hyperbolic tangent). These functions are 
derived from eX, the natural exponential function. All are one-number 
functions that act on the number in level 1. 

Other Real Functions 

The REAL menu contains functions that apply primarily to real 
numbers. 

14. Press .1 REAL 1 to select the REAL menu. 

3: 
2: 
1: 2.46855006079 
E1BIm1II!iI:l:JOf:IIGlilmm::m:a 

This section describes the commands in the first row. All commands 
in the REAL menu are described briefly in appendix C, "Menu Map." 
For complete descriptions, refer to "REAL" in the Reference Manual. 

The function NEG (negate) returns -x for an argument x. The func­
tion FACT (factorial) returns n! for a positive integer n or the gamma 
function rex + 1) for a non-integer argument x. The command 
RAND (random number) returns a random number calculated from a 
seed specified by RDZ (randomize). 

The functions MAXR (maximum real) and MINR (minimum real) return 
symbolic constants for the largest and smallest positive real numbers 
representable on the HP-2SC. (To force a numerical result for a sym­
bolic constant, see "Using 1["" on page 63.) 

This section shows you how to use the function NEG. For conve­
nience, you can execute NEG by pressing 1 CHS 1 (change sign) if no 
command line is present. To enter the NEG command in the com­
mand line-for example, when you're keying in a program-press 
.. or [ill [IJ []]. 
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Now negate the number in level 1 twice, once by pressing I CHS I and 
once by pressing 

15. Press I CHS I to negate the number in level 1. 

3: 
2: 
1: -2.46855006079 
r:mIIlliIiIDi'CElDDlIElmIGmI) 

16. Press 

3: 
2: 

to negate the number a second time. 

1: 2.46855006079 
r:mIIlliIiIDi'CElDDlIElmIGmI) 

Using Complex Numbers 

The HP-28C includes an object type that represents complex num­
bers. For example, the complex number z = 3 + 4i is represented by 
the object (3, 4). Because each complex number is a single object, 
you can calculate with complex numbers as easily as real numbers. 

Most real-number functions also work with complex numbers. For ex­
ample, you add complex numbers just as you do real numbers-put 
the numbers on the stack and press G. 

For certain functions, a real-number argument can produce a complex 
result. For example, taking the square root of the negative real num­
ber -4 produces the complex result 0 + 2i, displayed as (13,2). 

The HP-28C also uses complex-number objects to represent pairs of 
coordinates. In the next section you'll use complex numbers to convert 
polar and rectangular coordinates. 
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Converting Polar and Rectangular 
Coordinates 

A point in a plane can be described by two different coordinate sys­
tems. The illustration below shows one point described two ways, in 
rectangular notation (x, y) and in polar notation (r, 0). 

x 

\ 
If 

Ii 

In this section you'll take a point (Xl' YI) in rectangular coordinates, 
rotate it 10° in a counter-clockwise direction, and express the result 
(x2' Y2) in rectangular coordinates. The basic steps are: 

• Convert (Xl' YI) to (rI' (1). 

• Add (rI' (1) and (0, 10) to calculate (r2' (2). 

• Convert (r2' (2) to (X2' Y2)· 

Before starting the calculation, select degrees angle mode (to express ° 
in degrees) and FIX 2 number display mode (to make the complex 
numbers easy to read). 

O. Prepare your calculator to match the illustrations. 

a. Press .1 CLEAR I to clear the stack. 

b. Press .1 MODE I to select degrees angle mode. 

c. Press [I] to select FIX 2 number display mode. 
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Now begin the calculation, letting (xl' YI) = (18.1, 44.2). Use the 
COMPLEX menu to enter (18.1, 44.2). 

1. Press .1 CMPLX I to select the COMPLEX menu. 

All commands in the COMPLEX menu are described briefly in appen­
dix C, "Menu Map." For complete descriptions, refer to "COMPLEX" 
in the Reference Manual. 

The R .... C (real-to-complex) command converts two real numbers X and 
Y to one complex number (x, y); C .... R (complex-to-real) does the oppo­
site. For a complex argument (x, Y), RE (real part) returns x, 1M 
(imaginary part) returns y, CON] (conjugate) returns (x, -y), and SIGN 
returns the complex sign of (x, y). 

2. Put (xl' YI) on the stack. 

a. Press [JJ W [J [JJ 1 ENTER I to put Xl on the stack. 

b. Press [I) [I) [J [I] 1 ENTER I to put YI on the stack. 

3: 
2: 18. 10 
1: 44.20 
uaBl1ll"~1mD1im 

c. Press 

3: 
2: 

to combine Xl and YI into (xl' YI)· 

1: (18.10,44.20) 
uaBl1ll"~1mD1im 
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You can also key in a complex number all at once, as shown in step 5 
below. 

3. Press I NEXT I to display the second row of the COMPLEX menu. 

3: 
2: 
1: (18.10,44.20) 
umoaE1lllCIB~_ 

The functions R .... P (rectangular-to-polar) and p .... R (polar-to-rectangu­
lar) convert a complex number between rectangular notation (x, y) 
and polar notation (r, (J). For a complex argument (x, y), the function 
ABS (absolute value) returns r, the function NEG returns (~x, ~ y), 
and the function ARG returns (J. 

4. Press to convert (Xj, yj) to (rj, (Jj). The angle (J is ex-
pressed in degrees because you selected degrees angle mode. 

3: 
2: 
1: (47.76,67.73) 
umoaE1lllCIB~_ 

5. Press rn []] GJ OJ []] I ENTER I to put (0, 10) on the stack. The clos­
ing parenthesis ) is added for you. 

3: 
2: (47.76,67.73) 
1: (0.00,10.00) 
umoaE1lllCIB~_ 
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6. Press 0 to calculate (r2' (J2)' 

3: 
2: 
1: (47.76,77.73) 
mIIDmIIInBEJ:BI:il:!EI_ 

7. Press 

3: 
2: 
1: (10. 15,46.67) 
mil Dm111J111EJ:B1:il:!EI_ 

This completes the calculation. In rectangular coordinates, (IS.I, 44.2) 
rotated 10° counter-clockwise equals (10.15, 46.67). 
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More About the Command 
Line 

6 

This chapter discusses how the command line works and how to edit 
text in the command line. For more information about the command 
line, refer to chapter 2, "Basic Operations," in the Reference Manual. 

Entry Modes 

The HP-28C has three entry modes, each optimized for keying in cer­
tain types of objects. 

• Immediate entry mode, which is the default mode, enables you to 
key in data objects and immediately act on them. 

• Algebraic entry mode makes it easy to key in algebraic objects (ex­
pressions and equations) and then act on them. 

• Alpha entry mode is used to key in programs. 

This section demonstrates these entry modes by repeating a calcula­
tion three times, once in each mode. 

O. Prepare the calculator to match the illustrations. 

a. Press .1 CLEAR 1 to clear the stack. 

b. Press .1 MODE I to select STD number display mode. 

c. Press ~ to select the cursor menu. 
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Immediate Entry Mode 

This is the entry mode you're familiar with. In this example you'll see 
that you can enter more than one number on the command line. 

1. Press OJ [ SPACE I [IJ to write the numbers 1 and 2 in the com­
mand line. 

2. Press CD to add the two numbers. In immediate entry mode, 
pressing CD executes ENTER (putting both numbers on the stack) 
and then executes the + function. 

Algebraic Entry Mode 

You saw this entry mode when you keyed in an expression (page 31) 
or a name (page 49). 

3. Press ~ to begin the expression. The cursor changes, indicating 
algebraic entry mode. 
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4. Press OJ G rn to write the expression in the command line. In 
algebraic entry mode, pressing G writes + in the command line 
rather than executing ENTER and the + function. 

5. Press I EVAL I to evaluate the expression. In algebraic entry mode, 
pressing I EVAL I executes ENTER (putting the expression on the 
stack) and then executes the EVAL command. 

~I 
Why did pressing I EVAL I cause execution when pressing G didn't? 
The reason is that G is a function and I EVAL I is a command. 

• Functions are mathematical operations. They are allowed in alge­
braic objects (expressions and equations), so in algebraic entry 
mode their names are written in the command line. Other examples 
of functions are SIN, LN, NEG, and R-+P. 

• Commands are generally stack and user-memory operations. They 
aren't allowed in algebraic objects, so they execute in algebraic en­
try mode just as they do in immediate entry mode. Other examples 
of commands are DROP, SWAP, STO, and PURGE. 

Next is an entry mode where functions and commands write their 
names in the command line. 
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Alpha Entry Mode 

This entry mode is automatically selected when you begin to key in a 
program. This example uses [iU (alpha entry), rather than a program, to 
select alpha entry mode. 

6. Press ~ to begin the expression. The cursor changes, indicating 
algebraic entry mode. 

~I 
7. Press [iU to select alpha entry mode. The cursor changes again, 

indicating alpha entry mode. In addition, the a annunciator ap­
pears at the top of the display. (Most illustrations in this manual 
don't show the annunciators. For the location of the annunci­
ators, see page 25.) 

8. Press OJ G [IJ ~ to key the expression into the command line. 
This time the expression won't be the last object in the command 
line, so you must add the closing I yourself. 

3: 
2: 
1 : 
11+211 
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9. Press 1 EVAL 1 to write EVAL in the command line. Because EVAL 
is a command, spaces are automatically added before and after 
its name. 

3: 
2: 
1 : 
11+21 EVAL • 

3 
3 

10. Press 1 ENTER 1 to process the contents of the command line. The 
alpha annunciator a disappears. 

~I 
Why did pressing 1 ENTER 1 cause execution when pressing G and 
1 EVAL 1 didn't? The reason is that 1 ENTER 1 isn't a function or a 
command. 

Operations that aren't functions or commands are simply called oper­
ations. They execute in all entry modes, so they're not programmable. 
Other examples of operations are ION I, [!j, and the menu selection 
keys. 

Summary of Function, Command, and Operation 
Keys 

To be precise, the entry mode affects only the key specifically identi­
fied with a function, command, or operation. For example, you can 
spell out the command (]] [jJ@] in any entry mode, because the rules 
for entry modes apply only to the 1 8TO 1 key. 
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Here's a summary. 

• Function keys execute only in immediate entry mode. 

• Command keys execute in immediate or algebraic entry mode. 

• Operation keys execute in all entry modes. 

Editing Objects 

Next you'll edit an object in the command line. In chapter 4 you cre­
ated an expression for a resistance calculation, and you stored the 
expression in a variable named RTOT. Now create a new expression 
that is similar to RTOT but includes a fourth resistor. You'll return a 
copy of RTOT to the stack, return that copy to the command line, and 
edit the copy to create the modified expression. The original expres­
sion RTOT won't change. 

O. Press .1 CLEAR I to clear the stack, preparing the calculator to 
match the illustrations. 

Returning Objects to the Command Line 

1. Return the expression stored in RTOT to the stack. 

a. Press I USER I to select the USER menu. 

80 6: More About the Command Line 



b. Press 
level 1. 

2: 

to return the expression stored in RTOT to 

1: I Rl+INV( INV(R2)+INV( 
R3»1 

B:..::DIIlmm.o::m:J_ 

2. Press .1 EDIT 1 to return the expression to the command line. 

The expression in level 1 appears in inverse characters to warn you 
that it will be replaced by the contents of the command line. The al­
pha annunciator a appears, indicating that alpha entry mode is 
active. 

Now modify the expression to represent the formula: 

1 
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Moving the Cursor 

3. Move the cursor to the desired position. 

The operations for moving the cursor are on the cursor menu­
the labels printed in white just above the menu keys. The cursor 
menu is active whenever the command line exists and no menu 
is displayed. (You can turn the cursor menu on and off by press­
ing GEJ. Pressing .1 EDIT I automatically turns on the cursor 
menu.) 

a. Press [1] to move the cursor to the lower row of the com­
mand line. 

b. Press [EJ three times to move the cursor just past the term 
for R3. 

You can hold down m, [1], ~, or [EJ for repeated motion in 
the indicated direction, or you can press .m, .[1], .~, or .[EJ to move the cursor as far as possible in the indicated 
direction. 
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Selecting Insert or Replace Mode 

4. Press c:IE§] to select insert mode. The shape of the cursor changes 
to an arrow, indicating that text will be inserted to the left of the 
character at the cursor position. 

(Pressing c:IE§] a second time returns to replace mode, where text 
replaces the character at the cursor position.) 

5. Press G.DE] []] []] m to key in the term for R4. 

1---1 R3)+ INV (R44 1 

6. Press I ENTER I to replace the expression in level 1 by the edited 
expression in the command line. 

2: 
1: I Rl+INV( INV(R2)+INV( 

R3)+INV(R4»' 
...... m.mo_ 

Canceling an Edit 

If you change your mind about editing the object in level I-if you 
decide that you wanted to keep the original-don't press I ENTER I. In­
stead, press I ON 1 to cancel the edit. The command line is cleared, and 
the original object remains in level 1. Sometimes, if you make mis­
takes editing an object, it's easier to cancel the edit and start over. 
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Editing a Variable 

In the preceding example you created a modified copy of RTOT, but 
you didn't change RTOT itself. You could change RTOT by using .1 VISIT 1 instead of .1 EDIT I, as follows: 

1. Press ~ []] rn []] rn.1 VISIT 1 to return the contents of RTOT to 
the command line. 

2. Edit the expression. 

3. Press 1 ENTER 1 to replace the previous contents of the variable 
RTOT by the expression in the command line. (To cancel the 
edit, press 1 ON 1 instead of 1 ENTER I.) 
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7 
More About the Stack 

Now that you've used the stack for a variety of operations, here's a 
summary of its basic features. 

• The stack is a sequence of objects, each object occupying one num­
bered stack level. 

• The objects you key into the command line are put on the stack 
when you execute ENTER. Each object is put in levell, lifting 
other objects to the next higher stack level. The first object in the 
command line is the first object put on the stack. 

• The stack can contain any number of objects. 

• Most commands take their arguments from the stack and return 
their results to the stack. 

This chapter first discusses .[ CATALOG I, which shows the arguments 
that must be on the stack for each command, and .[ LAST [, which 
returns copies of the arguments used by the most recent command. 
Also described are .[ VIEWt 1 and .[ VIEW. I, which enable you to view 
any objects on the stack. 

Next discussed are commands for copying and rearranging the objects 
on the stack. These sections shows you how to use some of the com­
mands in the STACK menu. All commands in the STACK menu are 
described briefly in appendix C, "Menu Map." For complete descrip­
tions, refer to "STACK" in the Reference Manual. 
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The Catalog of Commands 

The HP-28C contains a catalog of all commands, listed alphabetically. 
For each command the catalog shows its usage-that is, the argu­
ments required by the command. The following example checks the 
usage of STO and +. 

For a complete description of the catalog, refer to "CATALOG" in the 
Reference Manual. For a description of any command listed in the 
catalog, refer to "Operation Index" in the back of the Reference 
Manual. 

1. Press .[CATALOG] to start the catalog. The first command is 
ABORT. 

Normal calculator operation is suspended while the catalog is active. 
The , and operations move the catalog to other 
commands. The operation displays the arguments required by 
the current command. The and operations terminate the 
catalog, restoring normal calculator operation. 

2. Press []] to move the catalog to SAME. (Pressing any letter key 
moves the catalog to the first command that starts with that 
letter. ) 
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3. Press to start the catalog moving automatically through 
the alphabetical listing of commands. The menu label 
changes to . When you see STO displayed, press to 
stop scanning. 

4. Probably the catalog scanned past STO before you could press 
. Press repeatedly until STO is displayed. (You can 

repeatedly execute or by holding down the menu 
key.) 

5. Press to show the usage for STO. The USAGE display 
shows that STO takes any object in level 2 and a name in 
levell. 

6. Press to return to the main catalog. 
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7. Press 0 to move the catalog to +. (Pressing any non-alphabeti­
cal key on the left-hand keyboard whose character doesn't begin 
a command moves the catalog to +, the first non-alphabetical 
command.) 

8. Press to show the usage for +. The display shows that + 
takes real numbers in levels 2 and 1. 

For commands such as + that can take more than one combina-
tion of arguments, you can press or to display 
other options. 

9. Press 14 times to view the complete usage for +. The 
14th possible combination of arguments is a symbolic object (an 
algebraic object or a name) with another symbolic object. 

10. Press to return to the main catalog. 
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11. Press to exit the catalog and return to normal calculator 
operation. (Alternatively, you can exit the catalog by pressing 

, which also writes the name of the current command in 
the command line.) 

Recovering Last Arguments 

Whenever a command takes arguments from the stack, it saves a copy 
of its arguments and discards the arguments saved from the previous 
command. You can recover the arguments from the last command by 
pressing .1 LAST I. This feature is useful when you use a number in 
two consecutive calculations. 

For example, calculate (In x)jx for x = 5.2. 

O. Prepare the calculator to match the illustrations. 

a. Press .1 CLEAR 1 to clear the stack. 

b. Press .1 MODE 1 to select STD number display mode. 

c. Press GEl to select the cursor menu. 

1. Press rn 0 []] to write 5.2 in the command line. 

2. Press .1 LOGS 1 

3: 
2: 

to calculate In 5.2. 

1: 1.64865862559 
DallllmIm:JIl!alrnIII6DD 
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3. Press .1 LAST 1 to return 5.2 to level 1. 

3: 
2: 1.64865862559 
1: 5.2 
iImIIli]]'i6m::.DIllmIIIlDID 

4. Press GJ to calculate (In 5.2)/5.2. 

3: 
2: 
1: .31704973569 
iImIIli]]'i6m::.DIllmIIIlDID 

Viewing Stack Objects 

You can check the contents of the stack without moving any objects 
by executing .1 VIEW. 1 and .1 VIEW. I. Viewing has no effect on the 
contents of the stack or the action of commands. 

To observe the effect of the commands in the remainder of this chap­
ter, clear the stack and key in a few names. 

O. Press .1 CLEAR 1 to clear the stack. 

1. Press GEJ to select the cursor menu. 

2. Press CJ [EJ 1 ENTER 1 CJ []] 1 ENTER 1 CJ (]] 1 ENTER 1 CJ []] 1 ENTER 1 CJ 
m 1 ENTER 1 CJ IT] 1 ENTER 1 to put six names on the stack. 

4: 
3: 
2: 
1 : 
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3. Press .1 VIEW. 1 twice to show higher levels of the stack. 

6: 
5: 
4: 
3: 

IAI 
181 
lei 
IDI 

4. Press .1 VIEW. 1 twice to show lower levels of the stack. 

Copying Stack Objects 

lei 
IDI 
lEI 
IFI 

When you make a copy of an object on the stack, the copy is returned 
to level 1, and the other objects on the stack (including the original 
object) are pushed to a higher level. 

The next commands make copies of the object in level 1, level 2, any 
level, or both levels 1 and 2. 

5. Press .1 STACK 1 to display the STACK menu. 

The remainder of this chapter discusses most of the commands in the 
STACK menu. All commands are described briefly in appendix C, 
"Menu Map." For complete descriptions, refer to "STACK" in the Ref­
erence Manual. 
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6. Make a copy of the object in level 1, then drop it from the stack. 

a. Press (duplicate) to make a copy of the object in 
level 1. 

(When no command line is present, you can execute DUP 
by pressing 1 ENTER I. To enter DUP in the command line­
for example, when you're keying in a program-press 

or []J [[] [£J.) 

b. Press 1 DROP 1 to drop the copy from the stack. 

7. Make a copy of the object in level 2, then drop it from the stack. 

a. Press to make a copy of the object in level 2. 

b. Press 1 DROP 1 to drop the copy from the stack. 
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Make a copy of the object in level 3, then drop it from the stack. 

a. Press I NEXT I to show the second row of the STACK menu. 

b. Press []] to make a copy of the object in level 3. 

This command uses a number to specify a stack level. Note 
that OJ is equivalent to , and [I] is 
equivalent to 

c. Press I DROP I to drop the copy from the stack. 
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9. Make copies of the objects in levels 1 and 2. 

a. Press [ NEXT I to return to the first row of the STACK menu. 

b. Press to make copies of the objects in levels 1 and 2. 

c. Press to drop the copies from the stack. 

Rearranging Stack Objects 

In general, objects on the stack are rearranged by rotating a block of 
objects. The rotation occurs in one of two directions. In one direction, 
the object in level 1 moves to the highest level in the block, and the 
other objects in the block move down to lower levels. In the other 
direction, the object in the highest level in the block moves to level 1, 
and the other objects in the block move up to higher levels. 
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The next commands rotate blocks of two, three, or four objects. 

10. Rotate the objects in levels 1 and 2. 

a. Press .1 SWAP 1 to exchange the objects in levels 1 and 2. 

b. Press .1 SWAP 1 again to restore the original order. 

11. Rotate the objects in levels 1, 2, and 3. 

a. Press to move the object in level 3 to level 1. 

b. Press twice more to restore the original order. 
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12. Rotate the objects in levels 1, 2, 3, and 4. 

a. Press [I) .1 ROLL I to move the object in level 4 to level 1. 

Note that IT] .1 ROLL I has no effect, [I] .1 ROLL I is equivalent to .1 SWAP I, and rn .1 ROLL 1 is equivalent to 

b. Press I NEXT 1 to show the second row of the STACK menu. 

c. Press [I) to restore the original order. 
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8 
Programs 

This chapter shows how to write and use simple programs. For gen­
eral information about programs, refer to "Programs" in the Reference 
Manual. For information about the commands used primarily in pro­
grams, refer to "PROGRAM BRANCH," "PROGRAM CONTROL," 
and "PROGRAM TEST" in the Reference Manual. 

This chapter also compares expressions with programs. This discus­
sion is based on the use of expressions in chapter 4. 

Creating Programs 

A program is a sequence of objects and commands contained in a 
single object. When you evaluate the program, the objects are put on 
the stack and the commands are executed. 

In chapter 6 you learned about alpha entry mode, in which pressing a 
command key writes the command name in the command line rather 
than executing the command. Only when you finally pressed [ENTER] 
were the commands executed. A program is effectively an object that 
contains an entire command line. Evaluating the program has the 
same effect as returning its contents to the command line and press­
ing 1 ENTER I. 

Programs are most useful when stored in a variable. The unquoted 
name of a program variable acts as a command. You can run the pro­
gram (that is, evaluate it) by pressing a key in the USER menu, or you 
can call the program as a subroutine (that is, evaluate it) by including 
its unquoted name in another program. 
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In this section you'll calculate the area of a disk in three ways, the 
third way being a program. Next you'll store the program in a vari­
able DISK, then use DISK within a program that calculates the 
volume of a cylinder. 

o. Prepare your calculator to match the illustrations. 

a. Press .1 CLEAR 1 to clear the stack. 

b. Press .1 MODE 1 to select SID number display mode. 

c. Press GEJ to select the cursor menu. 

1. Calculate 7rr2 for r = 3, using 1 ENTER I to put objects on the stack. 

a. Press (]] 1 ENTER I to put 3 on the stack. 

b. Press.~ to compute r2. 

c. Press.~ I ENTER I to put 7r on the stack. 

4: 
3: 
2: 9 
1 : I TT I 
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d. Press 0 to compute 7rr2. 

e. Press .I+NUM I to force a real-number result. 

4: 
3: 
2: 
1: 28.2743338823 

2. Repeat the calculation, using I ENTER I to put 3 on the stack and 
using alpha entry mode to accumulate the commands. 

a. Press []] I ENTER I to put 3 on the stack. 

4: 
3: 
2: 28.2743338823 
1: 3 

b. Press @J to select alpha entry mode. The a annunciator ap­
pears. (Most illustrations in this manual don't show the 
annunciatiors. For the location of the annunciators, see 
page 25.) 

c. Press .0 to write SQ (square) in the command line. The 
cursor indicates alpha entry mode. 

3: 
2: 
1 : 
SQ • 

28.2743338823 
3 
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d. Press.[!] to write 1T in the command line. 

3: 
2: 
1 : 
SQ TTl 

28.2743338823 
3 

e. Press 1 SPACE 1 to write a space after 1T. 

3: 
2: 
1 : 
SQ TT I 

28.2743338823 
3 

f. Press 0 to write * in the command line. 

3: 
2: 
1 : 
SQ TT *1 

28.2743338823 
3 

g. Press .1 +NUM 1 to write ~NUM in the command line. 

3: 
2: 28.2743338823 
1: 3 
SQ TT * ~NUM I 

h. Press 1 ENTER 1 to execute the commands in the command 
line. 

4: 
3: 
2: 28.2743338823 
1: 28.2743338823 
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Executing the commands all at once produces the same result as 
executing them one at a time, but you don't see the intermediate 
results. 

Repeat the calculation, using 1 ENTER 1 to put 3 on the stack and 
creating a program that contains the commands. 

a. Press [IJ 1 ENTER 1 to put 3 on the stack. 

4: 
3: 28.2743338823 
2: 28.2743338823 
1: 3 

b. Press 80 to begin the program. The cursor changes, indicat­
ing alpha entry mode, and the a annunciator appears. 
(Pressing 80 automatically selects alpha entry mode, just as 
pressing ~ automatically selects algebraic entry mode.) 

3: 28.2743338823 
2: 28.2743338823 
1: 3 
«I 

c. Press .0 .@ 1 SPACE I 0 .1 +NUM I to write 
SQ 1T * .:,.NUM in the command line . 

3: 
2: 
1 : 
« SQ 1T *' 

28.2743338823 
28.2743338823 

3 
~NUM • 
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d. Press 1 ENTER I to put the program in level 1. The closing» is 
added for you. 

4: 28.2743338823 
3: 28.2743338823 
2: 3 
1: « SQ n * ~NUM » 

e. Press 1 EVAL I to evaluate the program in level 1. Evaluating a 
program that contains the commands is equivalent to accu­
mulating the commands in the command line and then 
executing them all at once. 

4: 
3: 28.2743338823 
2: 28.2743338823 
1: 28.2743338823 

f. Press .1 CLEAR I to clear the stack. 

4. Store the program in a variable named DISK. 

a. Press .1 COMMAND I to recover the previous contents of the 
command line. 

3: 
2: 
1 : m SQ n * ~NUM 

b. Press 1 ENTER I to put the program on the stack. 

4: 
3: 
2: 
1: « SQ n * ~NUM » 
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c. Press c:J [QJ OJ []] []] to enter the name in the command 
line. 

3: 
2: 
1: « SQ n * ~NUM » 
'DISKI3 

d. Press I STO I to create the program variable DISK. The pro­
gram and name are removed from the stack. 

Ii! 
5. Calculate 7rr2 for r 3, using the USER menu to run DISK . 

a. Press I USER I to select the USER menu. The program vari­
able DISK appears at the left-hand end of the first row 
because it is the most recently created variable. (Your dis­
play will be different from the illustration if you created 
different variables.) 

b. Press []] 

3: 
2: 

to calculate 7r x 32 . 

1: 28.2743338823 
mD"IIDI"~DmII 

c. Press I DROP I to clear the stack. 
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Programs That Call Programs 

You can now use the name DISK like a command in other programs. 
For example, you'll create a program CYL that calculates the volume 
of a cylinder. The program CYL uses DISK to calculate the area of the 
cylinder's base, and is said to call DISK. 

Before writing the program CYL, calculate the volume of a cylinder 
step-by-step using the stack. 

6. Calculate 7rr2h for r = 3 and h = 4, using the USER menu to 
run DISK. 

a. Press (]] to calculate 7r x 32 . 

b. Press GJ 0 to calculate 7r x 32 X 4. 

3: 
2: 
1: 113.097335529 
D1i3U...m __ .m.D1DI 

7. Now write a program that takes rand h from the stack and re­
turns 7rr2h. (Assume that r is in level 2 and h is in level 1.) 

a. Press 0 to begin the program. The cursor changes, indicat­
ing alpha entry mode, and the a annunciator appears. 

b. Press .1 SWAP I to write SWAP in the command line. When 
executed, SWAP will move r to level 1. 

2: 
1: 113.097335529 
« SWAP • 
D1i3U...m __ .m.D1DI 
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c. Press to write 0 I SK in the command line. When ex-
ecuted, DISK will return 7rr2. 

2: 
1: 113.097335529 
« SWAP DISK I 
mm ...... m.mo 

d. Press 0 to write * in the command line. When executed, * 
will return 7rr2h. 

2: 
1: 113.097335529 
« SWAP DISK *1 
mm ...... m.mo 

e. Press I ENTER I to put the program in level 1. The closing» is 
added for you. 

3: 
2: 113.097335529 
1: « SWAP DISK * » 
mm ...... m.mo 

8. Press CJ @] [Y] [IJ I 8TO I to store the program in a variable named 
CYL. The label for CYL is added to the USER menu. 

3: 
2: 
1: 113.097335529 
.. mm ...... m. 
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9. Calculate 7rr2h for r = 3 and h = 4, using the USER menu to 
run CYL. 

a. Press (]] I ENTER I to put 3 on the stack. 

3: 
2: 113.097335529 
1: 3 
IDl!IIIIU1DI"~"~ 

b. Press m to calculate 7rr2h. 

3: 
2: 113.097335529 
1: 113.097335529 
IDl!IIIIU1DI"~"~ 

Comparing Programs With Expressions 

Programs and expressions are called procedure objects. A procedure 
contains commands that are executed when the procedure is 
evaluated. 

An expression represents a mathematical calculation in a form similar 
to written mathematical notation. It contains one or more functions 
and the functions' arguments, which can be numbers, variables, or 
subexpressions. When evaluated, an expression takes no arguments 
from the stack and returns a single result to the stack. Every expres­
sion is equivalent to some program. (The converse is not true.) 

In chapter 4 you created an expression RTOT by performing a cal­
culation using variables, rather than numbers, as arguments. In this 
sense you can think of an expression as the symbolic result of a 
calculation. 

At the same time, expressions are like programs. When you evaluate 
an expression, the functions in the expression are executed. In chapter 
4 you used the Solver to assign values to the variables in RTOT, and 
you evaluated RTOT when you pressed 
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There are two major differences between programs and expressions. 
The first difference involves what kinds of commands can be included 
in them. Programs can include any commands, including stack com­
mands such as SWAP and DROP, and user-memory commands such as 
STO and PURGE. Expressions can't include stack commands or user­
memory commands. The commands that you can include in 
expressions, such as + and SIN, are called functions. 

The second major difference concerns programs and expressions 
stored in variables. Suppose the USER menu shows a program named 
CYL and an expression named RTOT. In immediate entry mode, 
pressing causes the program CYL to be evaluated. Pressing 

doesn't cause the expression RTOT to be evaluated-instead, 
the expression is returned to level 1. 

The calculator "delays" evaluating expressions so you can use them as 
symbolic arguments. When you created the expression RTOT, for ex­
ample, you first entered names, then used those names as symbolic 
arguments to produce expressions, and then combined those expres­
sions into larger expressions. 

When you do want to evaluate an expression, you must execute an 
explicit command. For example, in chapter 2 you pressed [ EVAL I to 
evaluate the expression in levelLand in chapter 2 you pressed 
to evaluate the current equation. 

Refer to "ALGEBRA" in the Reference Manual for a more detailed ex­
planation of algebraic objects. 
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9 
Plotting Expressions 

This chapter introduces plotting on the HP-28C. Plotting is helpful in 
itself, giving a visual understanding of how an expression behaves. In 
addition, plotting makes it easy to estimate the roots, maxima, or min­
ima of an expression. The next chapter, "The Solver," shows how to 
use the Solver to turn estimates into precise numbers. 

In this chapter you'll learn how to use some of the commands in the 
PLOT menu. All commands in the PLOT menu are described briefly 
in appendix C. "Menu Map." For complete descriptions, refer to 
"PLOT" in the Reference Manual. 

O. Prepare the calculator to match the illustrations. 

a. Press .1 CLEAR 1 to clear the stack. 

b. Press .1 MODE 1 to select radians angle mode. The 
(27r) annunciator appears. 

c. Press to select STD number display mode. 

d. Press ~ to select the cursor menu. 
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1. Plotting uses a variable named PPAR to store a list of plotting 
parameters. Purge any existing PPAR to ensure that the next plot 
uses the default plotting parameters. 

a. Press .1 PLOT I to select the PLOT menu. 

b. Press 1 NEXT I to display the second row of the PLOT menu . 

c. Press ~ • 1 PURGE I to purge any existing PPAR. 

For the first example, plot sin x. 

2. Put the expression in level 1. 

a. Press 1 TRIG I to select the TRIG menu. 

b. Press ~ []] 1 ENTER I to put the expression in level 1. 
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3. Store the expression as the current equation-a normal variable 
with the special name EO. 

a. Press .1 PLOT 1 to select the PLOT menu . 

b. Press to store the expression in a variable named 

4. Press 

EQ. Pressing is equivalent to pressing CJ [IJ [QJ 
1 5TO I. 

(The Solver also uses the variable EQ. In chapter 4, you 
stored a copy of the expression RTOT in EQ. When you 
executed STEQ just now, you replaced the copy of RTOT 
with the expression I SIN (X) I .) 

. The calculator plots the expression. 

The horizontal line is the axis for the independent variable (x in 
this example), and the vertical line is the axis for the dependent 
variable (the value of the expression sin x). The ticks on both 
axes mark intervals of length 1. 

5. Wait for the «e») annunciator to disappear, indicating that the 
plot is complete. 

6. Press ION 1 to restore the normal display of the stack. 
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Changing the Scale of the Plot 

In general, plotting an expression doesn't produce such tidy results 
the first time. When you're plotting an unfamiliar expression you may 
need to adjust the plotting region-defined by the plotting param­
eters-to show the relevant characteristics of the expression. 

If you know beforehand the region that you want to plot, you can 
directly change the plotting parameters in PPAR. (PPAR is described 
in detail in "PLOT" in the Reference Manual.) More often you need to 
experiment to find the desired plotting region. This manual shows 
you how to use commands in the PLOT menu to "home in" on the 
desired plot. 

For the second example, plot the expression x3 - x2 - X + 3. 

7. Press ~ []] .~ []] G []] .~ rn G []] [B []] I ENTER I to put the 
expression in level 1. 

8. Press to store the expression as the current equation. 

9. Press The calculator plots the expression. 

t ' 
The horizontal line is the axis for x, and the vertical line is the 
axis for x3 - x2 - X + 3. 

This plot shows a zero of the expression-a valu~ of X for which the 
value of the expression is zero. The zero is located where the graph of 
the expression crosses the X axis. In the next chapter we'll use the 
Solver to find a precise number for this zero. 
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To show more of the graph, expand the vertical scale and plot again. 

10. Wait for the «e» annunciator to disappear, indicating that the 
plot is complete. 

11. Press ION 1 to restore the normal display of the stack. 

12. Expand the height by a scaling factor of 2. 

a. Press 1 NEXT 1 to display the second row of the PLOT menu. 

b. Press [IJ (times height) to double the vertical scale. 

13. Plot again with the new plot parameters. 

a. Press .1 PREV I. The first row of the PLOT menu reappear$. 

b. Press The new plot looks like this: 

The ticks on the horizontal axis still mark off intervals of length 
1, but now the tick marks on the vertical axis mark off intervals 
of length 2. 

Now translate the plot, moving the interesting part to the center of 
the display. 
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Translating the Plot 

With the plot still displayed, press [£] four times, then press [1] four 
times. You'll see cross hairs in the display. 

You can use the cross hairs to digitize any point on the display, re­
turning the coordinates of the point (according to the current scale) to 
the stack. We'll digitize the point we want to be the center of the next 
plot and use it to adjust the plotting parameters. 

14. Move the cross hairs to the approximate position shown below. 
Use [1], [!], ~, and [£] to move the cross hairs. 

15. Press ~ to digitize the point. 

16. Press ION I to return to the stack display. The coordinates of the 
digitized point, represented by a complex number, are in level 1. 
(Your coordinates may differ slightly from the illustration.) 
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17. Redefine the center of the plot. 

a. Press [ NEXT [ to display the second row of the PLOT menu. 

b. Press . The coordinates are taken from the stack and 
used to adjust the plot parameters. Unlike , the 

command doesn't change the scale. 

18. Try another plot. 

a. Press .[ PREV [ to display the first row of the PLOT menu. 

b. Press 

I I 

Now zoom in on an interesting part of the plot. You could use 
again, using a fractional scaling factor. (For example, a scaling factor 
of .5 would return the vertical scale to its original value.) But there's a 
more flexible way to zoom in on a plot. 
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Redefining the Corners of the Plot 

We'll digitize two points this time, one for the lower-left corner of the 
new plot and one for the upper-right corner, to zoom in on the local 
maximum and minimum. 

19. Digitize the desired lower-left corner. 

a. Move the cross hairs to the approximate position shown be­
low. Use [!], [Yj, [3], and [E] to move the cross hairs. 

b. Press [}E[] to digitize the point. 

20. Digitize the desired upper-right corner. 

a. Move the cross hairs to the approximate position shown 
below. 

b. Press [}E[] to digitize the point. 

21. Press I ON I to return to the stack display. The coordinates of the 
lower-left corner, represented by a complex number, are in level 
2. The coordinates of the upper-right corner are in level 1. (Your 
coordinates may differ slightly from the illustration.) 

3: 
2: (-1.5,1.2) 
1: (2.1,3.6) 
IimImmllJD:illlllIlBlmImlDilD 
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22. Press (plot maxima) to redefine the upper-right corner of 
the plot. The coordinates are taken from the stack and used to 
adjust the plotting parameters. 

23. Press 
plot. 

24. Press 

(plot minima) to redefine the lower-left corner of the 

. The new plot appears. 

Since you changed the height and width of the plot, both the 
vertical and horizontal scales are changed. 

The plot shows two extremes in the expression's graph-a local maxi­
mum and a local minimum. In the next chapter we'll use the Solver to 
find a precise value for the minimum. To avoid repeating all these 
steps to generate our current plotting parameters, store the current 
value of PPAR in a variable with a different name. To recreate this 
plot in the next chapter, you'll restore PPAR to its current value. 

25. Press I ON I to return to the stack display. 

26. Put the current contents of PPAR in level 1. 

a. Press I NEXT I to display the second row of the PLOT menu. 

b. Press to return the list containing the current plot­
ting parameters to level 1. For information about the 
plotting parameters and for details about plotting in gen­
eral, see "PLOT" in the Reference Manual. 

1: { (-1.5~1.2) 
(2.1,3.b) X 1 (0,0) 
} 

DDDBlIlHIII£fi:iIaIlDll.:DI 
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27. Create a variable PPARI that contains the current plotting 
parameters. 

a. Press CJ OJ . 

1: { (-1.5~1.2) 
(2.1,3.b) X 1 (0,0) 

'PPARll3 
DliIllDlllriBlDt!IDD1mll1IEII 

b. Press [ 8TO I to create PPARI. 

Now you're ready to use the Solver to find precise numbers for the 
zero, local minimum, and local maximum of the expression. 
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10 
The Solver 

This chapter describes how to find a zero and a minimum of the ex­
pression you plotted in the previous chapter. You'll need some of the 
results from that chapter, so work through the steps in the previous 
chapter if you haven't done so already. 

For a complete description of the Solver, refer to "SOLVE" in the Ref­
erence Manual. 

O. Prepare the calculator to match the illustrations. 

a. Press ., CLEAR I to clear the stack. 

b. Press .1 MODE I to select radians angle mode. The 
(21T') annunciator appears. 

c. Press [I] to select FIX 2 number display mode. 
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Finding a Zero of an Expression 

The following example assumes that the expression x3 - x2 - X + 3 
is still the current equation and that you've created the variable 
PPARl, as described in the previous chapter. You'll plot the expres­
sion again, digitize an estimate for a zero of the expression, and then 
use the Solver to find a more accurate value for the zero. 

1. Plot the expression x3 - x2 - X + 3 again, using the default val­
ues for PPAR. 

First, purge the existing PPAR to ensure that the next plot uses 
the default plotting parameters. 

a. Press .1 PLOT I to select the PLOT menu. 

b. Press I NEXT I to display the second row of the PLOT menu . 

c. Press CJ • 1 PURGE I to purge any existing PPAR. 

Now plot the expression. 

d. Press .1 PREV I to return to the first row of the PLOT menu. 
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e. Press The calculator plots the expression. 

I ' 
f. Wait for the «e») annunciator to disappear, indicating that 

the plot is complete. 

This plot shows a zero of the expression-a value of X for which 
the value of the expression is zero. The zero is located where the 
graph of the expression crosses the horizontal axis. 

Digitize an estimate for the zero. 

a. Move the cross hairs to the approximate intersection of the 
graph and the horizontal axis. (Use ~, [!], ~, and [E] to 
move the cross hairs.) 

b. Press c:ill§J to digitize the point. You'll use this point as an 
estimate for finding the exact zero of the expression. (In 
case the expression has more than one root, the estimate 
indicates which one you want.) 

c. Press [ ON I to return to the stack display. The coordinates of 
the digitized point, represented by a complex number, are 
in level 1. (Your coordinates may differ slightly from the 
illustration.) 
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3. Use the Solver to find a more accurate estimate. 

a. Press I SOLV I to display the SOLVE menu. 

b. Press . The Solver menu shows all the variables in 

3: 
2: 

the current equation (only X in this example). 

1: (-1.30,O.OO) ... lma ___ _ 

c. Press . The digitized point is taken from levelland 
stored in the variable X as an initial estimate. 

1[.-:= __ 1 
(Although the digitized point contains two coordinates, the 
Solver will use only the first coordinate as an estimate.) 
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d. Press ._ to solve for X. The Solver indicates that it's 
solving for X and then returns the result to level 1. 

!Pgn ~eversal 
1: -1. 36 .. [!31!1 ___ _ 

The message Sign Rever sa 1 indicates that the Solver found 
an approximate solution, correct to 12 digits. If the Solver found 
an exact solution, it would display the message Zer o. These 
messages, called qualifying messages, are discussed in "SOLVE" in 
the Reference Manual. 

:I e. Press [ ON [ to return to the normal stack display. 

:I 

:I 

:I 

:I 

ill 

ill 

ill 

ill 

iI 

iI 

iI 

ill 

ill 

ill 

ill 

II 

II 

ill 
;a 

Finding a Minimum 

Next use the Solver to find the expression's local minimum. You'll 
plot the expression, using the plotting parameters stored in the vari­
able PPAR1, then digitize three points to estimate the minimum, and 
then use the Solver to find a more accurate minimum. 

4. Plot the expression, using the plotting parameters stored in the 
variable PPARl. 

First, restore the variable PPAR to the values stored in PPARl. 

a. Press [ USER I to display the USER menu. If PPAR1 isn't dis­
played at first, press [ NEXT I to display more variables. 

b. Press 
level 1. 

to return the list of plotting parameters to 

1: { ( - 1. 50 1. 20) 
(2.10,3.60) X 1.00 
(0.00,0.00) } 

.. lDiIIIlDilDlDDllmmu. 
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c. Press CJ . (If PPAR isn't currently displayed, press 
1 NEXT 1 to display more variables.) 

d. Press 1 STO 1 to store the plotting parameters from PPARI 
into PPAR. 

Now plot the expression. 

e. Press .1 PLOT 1 to display the PLOT menu. 

f. Press The calculator plots the expression. 

g. Wait for the «e») annunciator to disappear, indicating that 
the plot is complete. 
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5. Digitize three points to estimate the minimum. 

a. Move the cross hairs to the approximate minimum. 

b. Press ~ to digitize the point. 

c. Move the cross hairs just to the left of the minimum. 

d. Press ~ to digitize the point. 

e. Move the cross hairs just to the right of the minimum. 

f. Press ~ to digitize the point. 
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g. Press ION 1 to return to the stack display. The three points 
are in levels 1, 2, and 3. (Your points may differ slightly 
from the illustration.) 

3: ( 1. 01 , 1. 97 ) 
2: (0.86,2.05) 
1 : ( 1. 15, 2. 05 ) 
HmlmmllllmllmEllmmIllIMID 

Now combine the three estimates in a list. By doing so, you can 
handle the three estimates as a single object. This is a typical use 
for lists-combining several objects into one. 

h. Press .1 LIST I to display the LIST menu. 

3: ( 1. 01 , 1. 97 ) 
2: (0.86,2.05) 
1: (1.15,2.05) 
~lHmlmllmIBImmmm 

i. Press QJ to combine the three points in a list. 

6. Use the Solver to find a more accurate estimate for the 
minimum. 

a. Press 1 SOLV I to display the SOLVE menu. 

1: { (1. 01 , 1. 97 ) 
(0.86,2.05) 
( 1. 15, 2. 05) } 

HmlmmlmlJ!mDmJll!l!lim1iImD 
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b. Press . The Solver menu shows all the variables in 
the current equation (only X in this example). 

1: { (1. 01 , 1. 97 ) 
(0.86,2.05) 
( 1. 15, 2. 05) } ... 1mII ___ _ 

c. Press . The list of points is taken from the stack and 
stored in the variable X as initial estimates. 

d. Press to solve for X. The Solver indicates that it's 
solving for X and then returns the result, 1.00, to level 1. 

1.00 

The message Ex t r emum indicates that the Solver found an ex­
treme point of the expression. 

e. Press I ON I to return to the normal stack display. 
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Time Value of Money 

This section shows how to use the Solver with time value of money 
(TVM) calculations. For n number of periods, i% interest per period, 
$pmt payment, $pv present value, and $fv future value, the formula 
for TVM is: 

(1 - sppv) x pmt x (100/i) + pv = -fv x sppv 

where 

sppv (single payment present value) = (1 + i/100)-1l 

= exp (-n x In (1 + i/100). 

This formula assumes that payments are made at the end of each 
period. 

First you'll key in the expression for sppv and store it in a variable 
SPPY. Next you'll key in the equation and store it in a variable TVM. 
After making TVM the current equation, you'll use the Solver to cal­
culate any of the five variables n, i, pmt, pv, or fv, for given values of 
the other four variables. 

O. Prepare the calculator to match the illustrations. 

a. Press .1 CLEAR 1 to clear the stack. 

b. Press .1 MODE 1 [IJ to select FIX 2 number display 
mode. 

1. Key in the expression for sppv. 

a. Press CJ to begin the expression. 

b. Press .1 LOGS I to select the LOGS menu. 
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c. Press G []] 0 IT] 0 OJ [QJ [QJ [ENTER [ to put 
the expression on the stack. This expression takes advan­
tage of the greater accuracy of LNP1 to calculate 
In (1 + i/lOO). 

2: 
1 : • EXP ( - N*LNP 1 ( ! / 100) ) 

• 
1!iDl1iI!!III1I!::JI~mIIImm 

Press CJ []] (E] (E] 0 [ STO I to create the variable SPPy. 

Key in the equation for TVM. 

a. Press CJ rn OJ G to begin the equation. 

b. Press [ USER I to select the USER menu. The variable SPPV is 
the left-most label on the first row because it's the most 
recently created variable. 

c. Press IBiID .OJ 0 (E] [0 ITl0 OJ [QJ [QJ 0 IT] [B (E] 0 
o G [£J 0 0 EIiliIII ENTER I to put the expression in level 
1. 

2: 
1: I (1-SPPV)*PMT*100/!+ 

PV=-FV*SPPV' 
1lII!I"IIIi1IIIIIi1II~mm 
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4. Press 0 [I) [\[] ffiJ I STO I to create the variable TVM. The USER 
menu shows a new label for TVM. 

5. Make TVM the current equation. 

a. Press to return TVM to the stack. 

b. Press I SOLV I to select the SOLVE menu. 

c. Press to store the expression in the variable EQ. 

6. Press to display the Solver menu. All the variables in 
TVM and SPPV appear in the menu. (The variables in SPPV ap­
pear because the current equation, TVM, contains SPPY.) 
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7. Given values N = 30 x 12, I = 11.5/12, PMT = -630, and 
FV = 0, calculate PY. (PMT has a negative value because money 
paid out is a negative number, while money received is a posi­
tive number.) 

a. Press []] []J I ENTER I IT] rn 0 to assign the value 
to N. 

b. Press IT] IT] 0 []] I ENTER I IT] []] IT] 
to 1. 

to assign the value 

c. Press []] []] []J I CHS I to assign the value to PMT. 

d. Press []J to assign the value to FY. 

Irr- III I -=-_IIJIr. .... 1!DEI 
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e. Press ... to solve for PY. The calculator indicates that 
it's solving for PV and then returns the value $63,617.64. 

The message Zer 0 indicates that the returned value exactly satisfies 
the current equation. 
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11 
Symbolic Solutions 

This chapter describes two methods for finding symbolic solutions. 
There is a simple method for solving a quadratic expression by cal­
culating the linear expression that represents both zeros. There is also 
a more versatile method that provides a symbolic solution for a vari­
able in more general equations. 

Each method works with both expressions and equations. The zero of 
an expression f(x) is the same as the root of the equation f(x) = 0, and 
the root of the equation f(x) = g(x) is the same as the zero of the 
expression f(x) - g(x). 

o. Prepare your calculator to match the illustrations. 

a. Press .1 CLEAR 1 to clear the stack. 

b. Press .1 MODE 1 Bill to select STD number display mode. 

c. Press ~ to select the cursor menu. 

Finding the Zeros of a Quadratic Expression 

You can find both zeros of a quadratic expression without plotting or 
making estimates. The following example solves x2 - 6x + 8. 

1. Press ~ 0 .c::J [}] G w 0 [KJ GJ []] 1 ENTER 1 to put the expres­
sion in level 1. 
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2. Press I SOLV I to select the SOLVE menu. 

3. Press CJ 00 I ENTER I to put the name X on the stack, indicating 
the variable for which you're solving. 

4. Press (quadratic). An expression representing both solu-
tions is returned to level 1. 

The variable sl represents an arbitrary sign, either + 1 or -1. 
Each value of sl corresponds to a zero of the expression. 

5. Press to store the expression as the current equation. 

6. Press to display the Solver menu. sl is the only variable 
in the current equation. 

7. Press OJ to make sl a positive sign. 
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8. Press to return one of the solutions to level 1. 

I 

9. Press ITJ 1 CHS I to make sl a negative sign. 

IL~ ___ ~I 
10. Press to return the second solution to level 1. 

2 1:iIIB ___ _ 

The two roots of x2 - 6x + 8 are x = 4 and x = 2. 

11. Press ~ []I] .1 PURGE I to purge the variable s1. (Otherwise, 
when you next execute QUAD, sl would be replaced by its 
value and wouldn't appear in the expression.) 

Isolating a Variable 

The HP-28C can isolate a single occurrence of a variable in an equa­
tion, returning an expression representing the symbolic solution of the 
equation. In other words, if x is the variable for which the equation is 
solved, and a, b, and c are the other variables in the equation, isolat­
ing x produces an expression in a, b, and c such that the equation is 
satisfied when x has the value of the expression. 
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For the first example, isolate x in the equation 

a(x + 3) - b = c. 

This example is simple because there is only one occurrence of x. 
Later examples show how to manipulate the equation to produce a 
single occurrence of x. 

O. Press .1 CLEAR 1 to clear the stack. 

1. Press 1 SOLV I to display the SOLVE menu. 

2. Press CJ 0 0 rn [K] [IJ (]].rn G []] 0 @] 1 ENTER I to put the 
equation on the stack. 

3. Press CJ [K] to specify the variable you want to isolate. 

2: 
1: I A*(X+3)-B=C I 

I XEI 
Bmlmmls.!l1'DlEmB!riJ]fiED 
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4. Press IIiE!I to isolate x. 

The expression returned represents a symbolic solution of the equa­
tion for x-that is, the equation 

a(x + 3) - b c 

is satisfied when x (c + b)/a - 3. 

Expanding and Collecting 

If x occurs more than once, you must manipulate the equation to 
eliminate all but one occurrence of x. The next example shows how to 
isolate x in the equation 

2(a + x) = 3(b - x) + c. 

The strategy is to expand the equation, subtract one side's x-term 
from both sides, collect the equation to cancel the x-term on one side 
and produce a single x-term on the other side, and then isolate. 

5. Press CJ IT] 0 CD [E] G lZl.rn G [IJ 0 CD []] G lZl.rn G @] 
1 ENTER 1 to put the equation on the stack. 

3: 
2: I (C+8)/A-31 
1: I 2*(A+X)=3*(8-X)+C I 
mmll!mlEEllBl!IIIl!l!Iim1EllD 

6. Press .1 ALGEBRA 1 to select the ALGEBRA menu. 
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In this example you'll use (expand) and (collect) to 
manipulate the equation. In the next example you'll use (form 
algebraic expression) to manipulate an equation. All commands in the 
ALGEBRA menu are described briefly in appendix C "Menu Map." 
For complete descriptions, refer to "ALGEBRA" in the Reference Man­
ual. In addition, FORM, a powerful algebraic editor, has its own 
section "ALGEBRA (FORM)" in the Reference Manual. 

7. Press to expand both sides of the equation. 

8. Subtract the left side's x-term (2x) from both sides of the 
equation. 

a. Press ~ [l] 0 []] I ENTER I to put the left side's x-term on the 
stack. 

b. Press G to subtract 2x from both sides. 

2: I (C+8)/A-31 
1: '2*A+2*X-2*X=3*8-3*X 

+C-2*X ' 
tJRDl:J3Iirnlff:llllmDMlimImm 
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9. Press to collect the equation. Each side is collected inde-
pendently, and the x-terms cancel on the left side. 

10. Isolate x in the equation. 

a. Press [NEXT I to display the second row of the ALGEBRA 
menu. The command ISOL appears in this menu as well as 
the SOLVE menu. 

b. Press [] []] to isolate x. 

The expression returned represents a symbolic solution of the equa­
tion for x-that is, the equation 

2(a + x) = 3(b - x) + c 

is satisfied when x = (3b + c - 2a)/5. 
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Using FORM 

If there are multiple occurrences of x, and if any occurrence has a 
symbolic coefficient, the command COLCT won't combine the coef­
ficients. The next example isolates x in the equation 

a(x + b) + 2x = c, 

where x occurs more than once and has a symbolic coefficient a. The 
strategy is to expand the equation, use FORM to collect coefficients of 
x, and then isolate x. 

11. Press c::::J [EJ 0 rn [K] 0 [[].rn 01]] 0 [K] G @] I ENTER I to put 
the equation on the stack. 

12. Expand the equation. 

a. Press I NEXT I to return to the first row of the ALGEBRA 
menu. 

b. Press to expand the equation. 
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Now use FORM to collect the coefficients of x. 

13. Press to start FORM. Normal calculator operation is sus-
pended while FORM is active. The FORM display shows the 
equation with all subexpressions delimited by parentheses. You'll 
use FORM to manipulate subexpressions within the equation. 

The goal is to combine (A * X::O and (2 * :x:::O in a single term 
( 0:: A +2 ::0 l :x:). There are three steps required, shown below as you 
might write them on paper. The current form of the equation is: 

(ax + ab) + 2x = c 

The first step is to commute ax and ab, giving: 

(ab + ax) + 2x = c 

The second step is to associate ax and 2x, giving: 

ab + (ax + 2x) = c 

The third step is to merge ax and 2x, giving: 

ab + (a + 2) x = c 
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14. Commute ax and abo 

a. Press three times to move the cursor (the inverse 
character or characters) to +. The position of the cursor de­
termines which subexpression you're acting on. Here you 
want to act on the subexpression « Al::<) +( AlB)::O to 
commute the arguments to +. 

b. Press [ NEXT [ to display the first row of manipulations for +. 
(The manipulations that appear when you press [I'.[@ are 
specific to the function or variable indicated by the cursor.) 

c. Press (commute) to commute the arguments to +. 

d. Press [ENTER [ to return to the main FORM menu. 
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15. Associate ax and 2x. 

a. Press four times to move the cursor to the second +. 
Here you want to act on the subexpression 
( « AlB::O +( Al)<::O ::0 +( 2l>':::O::O to associate the terms (Al>< ':0 

and (2l :'<::0 in a single subexpression. 

b. Press I NEXT I to display the first row of manipulations for +. 
(These are the same manipulations as before because the 
cursor again indicated an additive subexpression.) 

c. Press (associate right) to associate the terms (A :n: ::0 
and (2lX::O in the sub expression « Al><::O +( 2l:':::O::O. 

d. Press I ENTER I to return to the main FORM menu. 
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16. Merge ax and 2x. 

a. Press four times to move the cursor to the second +. 
Here you want to act on the subexpression 
( ( A :n<::o + ( 2l >:: ::0::0 to combine the coefficients of ::<. 

b. Press I NEXT I to display the first row of manipulations for +. 

c. Press (merge right) to combine the coefficients of :,:. 
This accomplishes the goal of combining (AlX::O and 
(2l::<::O in a single term (( A +2::0 l::-::::O. 

«(A*B)+«A+2)~»=C) 

1IOII1IDI1KBIIII.::m1G:. .. 
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17. Press I ON I to exit FORM and return the modified equation to the 
stack. 

18. Now that x occurs only once in the equation, you can isolate x. 

a. Press I NEXT I to display the second row of the ALGEBRA 
menu. 

b. Press CJ [KJ to isolate x. 

The expression returned represents a symbolic solution of the equa­
tion for x-that is, the equation 

a(x + b) + 2x = c 

is satisfied when x = (c - ab)j(a + 2). 
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12 
Calculus 

You can differentiate and integrate many expressions on the HP-2SC. 
For a polynomial expression you can find the derivative and the in­
definite integral. For expressions including only arithmetic, 
trigonometric, logarithmic, exponential, and hyperbolic functions, you 
can find the derivative. For any expression you can find definite 
integrals. 

This chapter contains simple examples of finding derivatives, indefi­
nite integrals, and definite integrals for expressions. For more 
information about doing calculus on the HP-2SC refer to "Calculus" 
in the Reference Manual. 

o. Prepare your calculator to match the illustrations. 

a. Press .1 CLEAR 1 to clear the stack. 

b. Press .1 MODE 1 to select radians angle mode. The 
(27r) annunciator appears. 

c. Press to select STD number display mode. 

d. Press ~ to select the cursor menu. 

e. Press CJ 0.1 PURGE 1 to purge the variable X (if it exists). 

Differentiating an Expression 

You can differentiate an expression step-by-step, observing how the 
calculator applies the rules of differentiation, or you can differentiate 
an expression all at once. The final results are identical. You'll dif­
ferentiate an expression twice, first step-by-step and then all at once. 
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Step-by-Step Differentiation 

To differentiate step-by-step, key in the derivative as a expression. 
Suppose you want to find: 

L tan (x2 + 1) 
dx 

1. Key in the derivative. 

a. Press [] .1 d/dx 100 CD. The command line shows: 

This part of the expression indicates that you're differenti­
ating with respect to X. 

b. Press 1 TRIG 1 . The command line shows: 

c. Press 00 .Ll [IJ ~ ITJ. The command line shows: 

2: 
1 : 
'oX(TAN(XA 2+1E1 
1liI:lllilmlllmllIiBIIDI:lmmI 
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d. Press 1 ENTER I. The expression is now in level 1. 

2. Press 1 EVAL I. The display shows: 

The result reflects the chain rule of differentiation: 

-dd tan (x2 + 1) = d 2 d tan (x 2 + 1) x -..!L (x2 + 1) 
x (x + 1) dx 

The derivative of tan has been evaluated. Next you'll evaluate 
the derivative of x2 + 1. 

3. Press 1 EVAL I. The display shows: 

The result reflects the derivative of a sum: 

-..!L (x2 + 1) = -..!L x2 + -..!L 1 
dx dx dx 

The derivative of 1 is 0, so that term disappears. Next you'll 
.. evaluate the derivative of x2. 
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4. Press 1 EVAL I. The display shows: 

The result again reflects the chain rule: 

The derivative of x2 has been evaluated. Finally, evaluate the de­
rivative of x itself. 

5. Press 1 EVAL I. The display shows: 

Here is the fully evaluated derivative. 

Complete Differentiation 

To differentiate an expression all at once, perform differentiation as a 
stack operation. Again, suppose you want to find: 
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1. Press ~ 
level 1. 

[]] .LJ [IJ CD IT] 1 ENTER I. The expression is in 

2. Press ~ []] 1 ENTER I. The name indicates that you're differentiat­
ing with respect to X. The variable of differentiation is in level 1, 
and the expression is in level 2. 

3. Press .1 d/dx I. The fully evaluated derivative is returned to 
level 1. 

Integrating an Expression 

The HP-28C calculates the indefinite integral of an expression by 
symbolic integration, which returns an expression as a result. This 
method returns an exact result only for polynomial expressions. (For 
other expressions, the HP-28C integrates a Taylor series approxima­
tion to the expression. See "Calculus" in the Reference Manual for 
details.) The first example below demonstrates symbolic integration. 

In contrast, definite integrals are calculated by numerical integration, 
which returns numerical results. This method works for any expres­
sion that is "well-behaved" in the mathematical sense. The second 
example below demonstrates numerical integration. 
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Symbolic Integration of Polynomials 

In this example you'll symbolically integrate the polynomial 

8x3 + 9x2 + 2x + 5. 

O. Press .1 CLEAR 1 to clear the stack. 

1. Press CJ [[] 0 [K] .LJ []] G []] 0 [K] .LJ []] G []] 0 [K] G 
[]]. The command line shows: 

2. Press 1 ENTER 1 to put the expression in level 1. 

3. Press CJ [K] 1 ENTER I. The name indicates that you're integrating 
with respect to x. The variable of integration is in levell, and 
the expression is in level 2. 

4. Press []] 1 ENTER I. This number indicates that you're integrating a 
third-degree polynomial. The degree is in levell, the variable of 
integration is in level 2, and the expression is in level 3. 
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5. Press.rn to begin integration. Wait for the «e») annunciator to 
disappear, indicating that integration is completed. The integral 
is returned to level 1. 

Numerical Integration of Expressions 

In this example you'll find a numerical value for the integral. 

fal exp (x3 + 2x2 - X + 4) dx 

O. Press .1 CLEAR I to clear the stack. 

1. Key in the expression. 

a. Press .1 LOGS I to display the LOGS menu. 

b. Press CJ . The command line shows: 
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c. Press [KJ .LJ []] GJ []] 0 [KJ .LJ []] B [KJ GJ [I]. The 
command line shows: 

d. Press I ENTER I. The expression is now in level 1. 

2. Key in the variable and limits of integration. You'll enter them as 
objects within a list object. (This is a typical use of a list-com­
bining several objects so you can handle them as a single object.) 

a. Press IT], The brace begins the list object that will contain 
the variable and limits of integration. 

b. Press [KJ I SPACE 1 to enter the variable of integration as the 
first object in the list. 

c. Press []] I SPACE 1 OJ to enter the limits of integration as the 
second and third objects in the list. 
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3. 

d. Press l£.iifIFiJ The list is now in level L and the expression 
is in level 2. 

Key in the accuracy you require. 

If the expression included constants derived from empirical data, 
specify the accuracy of the constants. For example, if the 
constants are accurate to three decimal places, specify an accu­
racy of . 00 1. 

In this example you're integrating an expression without empiri­
cal constants, so you could specify 12-digit accuracy. However, 
the iterative process of numerical integration takes longer for 
greater accuracy. so specify an accuracy of .00001. 

a. Press [ EEX [ [ CHS [ []]. The command line shows: 

b. Press [ ENTER I. The accuracy is in level L the variable and 
limits of integration in level 2, and the expression in level 3 . 
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4. Press.rn. The busy annunciator «e») is displayed while the 
calculator estimates the definite integral. The estimated integral 
is returned to level 2, and an error bound is returned to level 1. 

3: 
2: 103.117678153 
1: 1.03086911923E-3 
oariImlm::JI~mIlloam 

The value of the integral is 103.118 ± .001. Note that the error 
bound returned is approximately the product of the estimated integral 
and the accuracy you specified. 
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13 
Vectors and Matrices 

Linear algebra deals with two types of arrays: vectors, which are one­
dimensional arrays, and matrices, which are two-dimensional arrays. 
The HP-28C allows you to enter vectors and matrices as individual 
objects, called array objects, and calculate with them as easily as with 
numbers. 

This chapter shows basic array calculations using real arrays-vectors 
and matrices whose elements are real numbers. You can also calculate 
with arrays whose elements are complex numbers. 

All commands in the ARRAY menu are described briefly in appendix 
C, "Menu Map." For complete descriptions, refer to "ARRAY" in the 
Reference Manual. 

o. Prepare your calculator to match the illustrations. 

a. Press .1 CLEAR I to clear the stack. 

b. Press .1 MODE I ~ to select STD number display mode. 

c. Press ~ to select the cursor menu. 

Vectors 

This section demonstrates vector arithmetic, the cross product, and 
the dot product. 
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Keying In a Vector 

1. Press rn to start the vector. 

2. Press []] to enter the first element. The command line shows: 

3. Press [ SPACE 1 W to enter the second element. 

4. Press [ SPACE 1 [IJ to enter the third element. The command line 
shows: t 

1

3 : 
2: 

~2 3 40 

5. Press [ ENTER I. The vector is in level 1. 

[ 234 ] 
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Multiplying a Vector and a Number 

Multiply the vector in level 1 by 15. (The order of the arguments 
makes no difference, just as it makes no difference when you multiply 
two numbers.) 

6. Press OJ [[] 0. The result is returned to level 1. 

[ 30 45 60 ] 

Adding and Subtracting Vectors 

You can add and subtract vectors just as you add and subtract num­
bers, provided that the vectors have the same number of elements. 
For subtraction, the order of the arguments is important, just as it's 
important when you subtract one number from another . 

For this example, subtract the vector [-10 20 30] from the vector in 
level 1. 

7. Press CD OJ []] I CHS II SPACE I rn []] I SPACE I (]] []]. The command 
line shows: 

3: 
2: 
1 : 
[-10 

[ 30 45 60 ] 
20 300 

8. Press G. The result is returned to level 1. 

[ 40 25 30 ] 
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Finding the Cross Product 

Find the cross product of the vector in level 1 with the vector 
[2 - 2 1]. (The cross product is defined only for three-element 
vectors.) 

9. Press [IJ [IJ 1 SPACE I [IJ I CHS II SPACE I CD. The command line 
shows: 

3: 
2: 
1 : 
[2 -2 10 

[ 40 25 30 ] 

10. Execute the CROSS command. 

a. Press .1 ARRAY I to display the ARRAY menu. 

2: 
1: [ 40 25 30 ] 
[2 -2 10 
mml:iIBil.:m::.~mn:l1ffm 

b. Press 1 NEXT I twice to display the third row of the ARRAY 
menu. 

2: 
1: [ 40 25 30 ] 
[2 -2 10 
tDlmDDlDmlJllll::a::1!DmIm 

c. Press 

3: 
2: 

to return the cross product to level 1. 

1: [ 85 20 -130 ] 
tDlmDDlDmlJllll::a::1!DmIm 
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Finding the Dot Product 

Find the dot product of the vector currently in level 1 with the vector 
[5 7 2]. (The two vectors must have the same number of elements.) 

11. Press rn [[] I SPACE I [IJ I SPACE I [IJ. The command line shows: 

2: 
1 : [ 85 20 - 130 ] 
[5 7 20 
wmDDaDDl:ilBmImmIm 

12. Press to return the dot product to level 1. 

13. Press I DROP I to clear the stack. 

Matrices 

This section describes how to invert a matrix and how to find the 
determinant of a matrix. Both of these calculations are restricted to a 
square matrix-one with the same number of rows as columns. 

The calculations you performed on vectors also apply to matrices 
(with the exception of the dot and cross products). You can multiply a 
matrix and a number in the same way that you multiplied a vector 
and a number. Also, you can add or subtract two matrices, provided 
that the matrices have the same dimensions. 
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Keying In a Matrix 

To key in the matrix: 

1. Press [IJ to start the matrix. 

2. Press [IJ IT] [ SPACE I []J I SPACE I (]] to enter the first row of the 
matrix. The command line shows: 

3. Press [IJ IT] [ SPACE I (]] [ SPACE I (]] to enter the second row of the 
matrix. The command line shows: 

2: 
1: 
[[1 2 3[1 3 3D 
tmiloaDm~mIGlmIm 

4. Press [IJ IT] [ SPACE I []J I SPACE I [I] to enter the third row of the 
matrix. The command line shows: 

2: 
1 : 
[[1 2 3[1 3 3[1 2 40 
tmiloaDm~mIGlmIm 
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5. Press 1 ENTER 1 to put the matrix in level 1. 

1: [[ 1 2 3 ] 
[ 133 ] 
[ 1 2 4 ]] 

t!!imI1tDlDa~lI:ImmIm 

Viewing a Large Matrix 

When a matrix has many elements or non-integer elements, you may 
not see the entire matrix at once. To view a large matrix, use .1 EDIT 1 

(if the matrix is in level 1) or .1 VISIT 1 to return the matrix to the com­
mand line. You can then use the cursor menu keys to display any part 
of the matrix. For details, refer to "Editing Objects" on page 80. 

Inverting a Matrix 

Because the matrix in level 1 is square, you can find its inverse. 

6. Press.~. The inverse matrix is returned to level 1. 

1: [[ 6 -2 -3 ] 
[ -1 1 0 ] 
[ -1 0 1 ]] 

t!!imI1tDlDa~lI:ImmIm 
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Finding the Determinant 

Because the matrix in level 1 is square, you can find its determinant. 

7. Press The determinant is returned to level 1. 

8. Press [ DROP [ to clear the stack. 

Multiplying Two Arrays 

You can use the 0 function to multiply two matrices or a matrix and 
a vector. (Use or to multiply two vectors, as described 
above.) 

Multiplying Two Matrices 

The order of the arguments is important when multiplying two matri­
ces. The number of columns in the matrix in level 2 must equal the 
number of rows in the matrix in level 1. For example, you can calcu­
late the following matrix product. 

164 13: Vectors and Matrices 



To calculate this matrix product: 

1. Enter the first matrix. 

a. Press OJ to begin the first matrix. 

b. Press W IJJ I SPACE I rn to enter the first row. The command 
line shows: 

c. Press OJ GJ I SPACE I OJ to enter the second row. The com­
mand line shows: 

d. Press OJ rn I SPACE I rn to enter the third row. The command 
line shows: 

2: 
1 : 
[[2 2[4 1[2 3D 
[!!!.'§i1lmmm.lJlllmImmIm 

e. Press ~J. The first matrix is now in level 1. 

1: [[ 2 2 ] 
[ 4 1 ] 
[ 2 3 ]] 

[!!!.'§i1lmmm.lJlllmImmIm 
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2. Key in the second matrix. 

a. Press rn to begin the second matrix. 

b. Press rn rn [ SPACE 1 rn [ SPACE 1 OJ [ SPACE 1 [IJ to enter the first 
row. The command line shows: 

1: [[ 2 2 ] 
[ 4 1 ] 

[[2 2 1 40 
rmiioaln1l~lElmmIm 

c. Press rn []] [ SPACE 1 [IJ [ SPACE 1 rn [ SPACE 1 OJ 1 ENTER I. The 
second matrix is now in level 1, and the first matrix is in 
level 2. 

2: [[ 2 2] [4 1 ] 
1: [[ 2 2 1 4 ] 

[ 3 4 2 1 ]] 
rmiioaln1l~lElmmIm 

3. Press 0. The product is returned to level 1. 

1: [[ 10 12 6 10 ] 
[ 11 12 6 17 ] 
[ 13 16 8 11 ]] 

rmiioaln1l~lElmmIm 
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Multiplying a Matrix and a Vector 

The order of the arguments is important when multiplying a matrix 
and a vector. The matrix must be in level 2, and the vector must be in 
level 1. The number of columns in the matrix must equal the number 
of elements in the vector. 

To multiply the matrix currently in level 1 by the vector [ 3 1 1 2]: 

4. Key in the vector. 

a. Press II] to start the vector. 

b. Press []] I SPACE I OJ I SPACE I OJ I SPACE I []J. The command 
line shows: 

1: [[ 10 12 6 10 ] 
[ 11 12 6 17 ] 

[3 1 1 20 
t!Ilmm.DmElllll::a::lmmIm 

S. Press 0. The product is returned to level 1. 

3: 
2: 
1: [ 68 85 85 ] 
t!Ilmm.DmEllillElmmIm 

6. Press I DROP I to clear the stack. 
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Solving a System of Linear Equations 

To solve a system of n linear equations with n variables, use an n­
element constant vector, an n x n coefficient matrix, and division ([B). 
The constant vector contains the constant values of the equations. The 
coefficient matrix contains the coefficients of the variables. 

The next example shows how to solve a system of three linearly inde­
pendent equations in three variables. Suppose the equations are 

1. 

3x + y + 2z 13 
x + y 8z -1 

- x + 2y + 5z 13 

Key in the constant vector. 

a. Press CD to begin the constant vector. 

b. Press OJ []] I SPACE I OJ I CHS II SPACE I OJ []]. The command 
line shows: 

c. Press I ENTER I. The constant vector is now in level 1. 

3: 
2: 
1: [ 13 -1 13 ] 
t!MmIGlJlDDlEllllmImmIm 
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2. Key in the coefficient matrix. 

a. Press []] to begin the coefficient matrix. 

b. Press []] QJ I SPACE IOJ I SPACE I [I) to enter the first row. The 
command line shows: 

2: 
1: [ 13 -1 13 ] 
[[3 1 20 
[!!!BJIGaDmElBmrmm:rm 

c. Press []] OJ I SPACE I OJ I SPACE I [ID I CHS I to enter the second 
row. The command line shows: 

2: 
1: [ 13 -1 13 ] 
[ [ 3 1 2 [1 1 - 80 
[!!!BJIGaDmlJlllmrmm:rm 

d. Press []] OJ I CHS II SPACE I [I) I SPACE I rn to enter the third 
row. The command line shows: 

2: 
1: [ 13 -1 13 ] 
[[3 1 2[1 1 -8[-1 2 50 
[!!!BJIGaDmElBmrmm:rm 
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3. Press 0. The solution vector is returned to level 1. 

The values in the solution vector are the values of the variables that 
satisfy the equations: 

x = 2, Y = 5, Z = 1 

To solve under-determined, over-determined, or near-singular sys­
tems of equations, refer to "ARRAY" in the Reference Manual. 
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14 
Statistics 

This chapter describes how to enter statistical data and how to calcu­
late single-sample and paired-sample statistics, using commands in 
the STAT menu. All commands in the STAT menu are described 
briefly in appendix C "Menu Map." For complete descriptions, refer 
to "STAT" in the Reference Manual. 

O. Prepare your calculator to match the illustrations. 

a. Press .1 CLEAR I to clear the stack. 

b. Press .1 MODE I [IJ to select FIX 2 number display 
mode. 

The following table lists the consumer price index change (CPI), the 
producer price index change (PPI), and the unemployment rate (UR), 
all in percentages, for the United States over a 5-year period. Enter 
these data and calculate statistics from them. 

Data for Statistical Example 

Year CPI PPI UR 

1975 9.1 9.2 8.5 

1976 5.8 4.6 7.7 

1977 6.5 6.1 7.0 

1978 7.6 7.8 6.0 

1979 11.5 19.3 5.8 
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Entering Data 

Statistical data are stored in a statistics matrix named ~DAT -an ordi­
nary matrix with a special neme. Each row of the matrix contains one 
data point, which in this example comprises the values of CPI, PPJ, 
and UR for one year. 

1. Press .1 STAT 1 to display the STAT menu. 

2. Press to clear any previous statistical data. (Any existing 
~DAT is purged.) 

3. Press ITJ [[] 0 OJ 1 SPACE I [[] 0 [I) 1 SPACE I []] 0 rn to enter the 
data point for 1975. The command line shows: 

2: 
1 : 
[9.19.2 8.50 
IDII .. EBIIIBHlliIDmD 

4. Press . The data point is added to ~DAT. (Because you 
purged ~DAT in step 2, a new matrix named ~DAT is automati­
cally created.) The data point for 1975 is the first row of ~DAT. 

5. Press ITJ rn 0 []] 1 SPACE I [I) 0 []] 1 SPACE I [IJ 0 [IJ . The 
data point for 1976 is added to ~DAT, forming the second row 
of the statistics matrix. 

6. Press ITJ []] 0 rn 1 SPACE I []] 0 OJ W@ [IJ . The data 
point for 1977 is added to ~DAT, forming the third row of the 
statistics matrix. 
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Editing Data 

If you make a mistake while keying in data, and you realize your 
mistake before pressing , you can simply edit the command 
line. But suppose you believe that you made a mistake entering the 
data point for 1976. You can return data points to the stack, edit those 
that contain mistakes, and restore the data points to ~DAT. 

7. Press . The data point for 1977 (the last row in ~DAT) is 
removed from ~DAT and returned to the stack. 

8. Press a second time. The data point for 1976 is removed 
from ~DAT and returned to the stack. 

3: 
2: [6.50 6.10 7.00 ] 
1: [5.80 4.60 7.70 ] 
.... ~~liI!HmD 
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9. If you find you did make a mistake in this data point, press .1 EDIT 1 to return the data point to the command line, edit the 
data point, and press 1 ENTER I to put the corrected data point back 
on the stack. (Refer to "Editing Objects" on page 80.) 

10. Press . The corrected data point for 1976 is added to 
2;DAT, again forming the second row of the statistics matrix. 

3: 
2: 
1: [6.50 6.10 7.00 ] 
.... EHIIIIBHllilDmH 

11. Press a second time. The data point for 1977 is added to 
2;DAT, again forming the third row of the statistics matrix. 

Now enter the rest of the data. 

12. Press rn [IJ 0 (]] 1 SPACE I [IJ 0 rn 1 SPACE I (]] to add the 
data point for 1978. 

13. Press rn OJ OJ 0 rn 1 SPACE I OJ []] 0 []] 1 SPACE 1m 0 rn to 
add the data point for 1979. 
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Check that you entered all five data points. 

14. Press to return the number of data points. 

15. Press I DROP I to clear the stack. 

Single-Sample Statistics 

In this section you'll find the mean, standard deviation, and variance 
of CPl, PPl, and UR. The data for CPI are contained in the first col­
umn of ~DAT, the data for PPI in the second column, and the data 
for UR in the third column. 

1. Press I NEXT I to display the second row of the STAT menu. 

Here are the commands for mean, standard deviation, and 
variance. 
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Finding the Mean 

2. Press . A vector containing the means for CPJ, PPJ, and 
UR is returned to level 1. 

3: 
2: 
1: [8.10 9.40 7.00 ] 
.::ialm'im1m!l1mUll1EED1ImD 

The mean for CPI is 8.1, for PPI is 9.4, and for UR is 7. 

Finding the Standard Deviation 

3. Press . A vector containing the sample standard deviations 
for CPJ, PPJ, and UR is returned to level 1. 

3: 
2: [8.10 9.40 7.00 ] 
1: [2.27 5.80 1.14 ] 
.::ialm'im1m!l1mUll1EED1ImD 

The sample standard deviation for CPI is 2.27, for PPI is 5.8, 
and for UR is 1.14. 
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Finding the Variance 

4. Press . A vector containing the sample variances for CPr, 
PPI, and UR is returned to level 1. 

3: [8.10 9.40 7.00 ] 
2: [2.27 5.80 1.14 ] 
1: [5.17 33.64 1.30 ] 
DmmmlmD~mmlJI:l:8 

The sample variance for CPI is 5.17, for PPI is 33.64, and for UR 
is 1.3. 

5. Press .1 CLEAR 1 to clear the stack. 

Paired-Sample Statistics 

In this section you'll find the correlation and covariance of CPI and 
PPJ, then use a linear regression model to predict values of PPI from 
values of CPI. 

1. Press 1 NEXT I to display the third row of the STAT menu. 

Here are the commands for correlation, covariance, linear regres­
sion, and predicted value. 
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Specifying a Pair of Columns 

Before performing paired-sample statistics, specify which columns of 
the statistics matrix ~DAT contain the independent and dependent 
data. In this example you want CPI (in column 1) to be the indepen­
dent data and PPI (in column 2) to be the dependent data. 

2. Press OJ [ SPACE I III . The numbers 1 and 2 are stored in a 
list named ~PAR which is an ordinary list with a special name. 
The commands that perform paired-sample statistics refer to 
~PAR. 

If you don't specify the columns containing the independent and de­
pendent data, the calculator uses columns 1 and 2. In this example 
you didn't need to specify the columns, but remember to execute 

if your independent and dependent data aren't contained in 
columns 1 and 2. 

Finding the Correlation 

3. Press 
level 1. 

. The correlation of CPI and PPI is returned to 
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Finding the Covariance 

4. Press . The sample covariance of CPI and PPI is returned 
to level 1. 

3: 
2: 0.96 
1: 12.65 
mHmDllDamllrmD_ 

Finding the Linear Regression 

5. Press . The calculator finds the straight line that best fits 
the data for CPI and PPJ, returning the intercept to level 2 and 
the slope to level 1. 

3: 12.65 
2: -10.43 
1: 2.45 
mHmDllDamllrmD_ 

The intercept (-10.43) and slope (2.45) are also stored in the list 
~PAR. 
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Finding Predicted Values 

Suppose you want to find the predicted values for PPJ when CPJ has 
values of 6 and 7. 

6. Press W . The predicted value is returned to level 1. 

3: -10.43 
2: 2.45 
1: 4.26 
mHDIDlIDm.::!1llIDm_ 

The predicted value is calculated from the slope and intercept 
stored in 2: PAR. 

7. Press [IJ . The predicted value is returned to level 1. 

3: 2.45 
2: 4.26 
1: 6.71 
mHDIDlIDm.::!1llIDm_ 
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15 
Binary Arithmetic 

This chapter describes how to perform arithmetic with binary inte­
gers. Each binary integer contains from 1 to 64 bits and represents an 
unsigned binary number. For ease in entering binary numbers and 
reading the results, you can choose decimal, hexadecimal, octal or bi­
nary base. However, this choice doesn't affect the internal 
representation of binary integers, and commands act on binary inte­
gers bit-by-bit. 

All commands in the BINARY menu are described briefly in appendix 
C "Menu Map." For complete descriptions, refer to "BINARY" in the 
Reference Manual. 

o. Press .1 CLEAR I to clear the stack. 

1. Press .1 BINARY I to display the BINARY menu. 

3: 
2: 
1 : 
[ [lEC 1l:lIBmJlDnllmmmm 

Selecting the Word size 

The current wordsize affects the length of binary integers returned by 
commands and the display of binary integers on the stack. The 
wordsize can range from 1 through 64 bits, with a default wordsize of 
64 bits. Suppose you want a wordsize of 16. 

2. Press OJ []] . The current wordsize is now 16. If you key 
in a binary integer longer than 16 bits, only the 16 least signifi­
cant bits are displayed. 
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Selecting the Base 

The current base affects the value of binary integers you key in and 
the display of binary integers on the stack. The choices for the base 
are decimal, hexadecimal, octal, and binary, with a default choice of 
decimal base. Suppose you want hexadecimal base . 

3. Press . The display shows: 

The label for now appears as black letters on a white back-
ground, indicating that the current base is HEX. 

Entering Binary Integers 

Key in the address 24FF16. 

4. Press rn [IJ 8] !lJ !lJ. The command line shows: 

2: 
1 : 
#24FFD 
IDDI[ HE~ 1mJ1l1l:::1mm1mm1 

If you hadn't already selected HEX base, you would have to do 
so now. You can select the current base at any time before you 
press [ ENTER I. 
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5. Press I ENTER I. The binary integer is now in level 1. 

3: 
2: 
1: # 24FF 
Da[ HE:': llliIDlllJl:::lliiDlmDI 

Let's see how this binary integer is represented in other bases. You 
don't need to change the binary integer, only the current mode. 

6. Press 

3: 
2: 

· The binary integer is displayed in decimal base. 

1: # 9471 
[ [lEC llllDlIiIDIlIJl:::IliiDlmDI 

7. Press 

3: 
2: 

· The binary integer is displayed in octal base. 

1: # 22377 
DaIllD[ (lCT lllJl:::lliiDlmDI 

8. Press 

3: 
2: 

· The binary integer is displayed in binary base. 

1: # 10010011111111 
DaIllDIIiIDI[ EcIN lliiDlmDI 
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9. Press 
base. 

3: 
2: 

. The binary integer is displayed in hexadecimal 

1: # 24FF 
DBI[ HE~ lm:.ll:l3lmDlmDI 

Calculating With Binary Integers 

Calculate the address 1F016 less than the given address. 

10. Press 0 OJ [£J [QJ. The command line shows: 

2: 
1: # 24FF 
#lF0D 
DBI[ HE~ lm:.ll:l3lmDlmDI 

11. Press G. The difference is returned to level 1. 

3: 
2: 
1: # 230F 
DBI[ HE~ lm:.ll:l3lmDlmDI 

You can mix binary integers and real numbers in your calculations. A 
normal real integer (entered without the 1* delimiter) is interpreted in 
base 10 regardless of the current binary integer base. 
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For example, to calculate the address 2710 less than the given address, 
simply key in 27 and subtract. 

12. Press [IJ I1J G. The difference, expressed as a binary integer, is 
returned to level 1. 

1 5: Binary Arithmetic 185 



16 
Unit Conversion 

This chapter contains examples of unit conversion-converting the 
numerical value of a physical measurement from one system of units 
to another. For detailed information, refer to "UNITS" in the Refer­
ence Manual. 

O. Prepare your calculator to match the illustrations. 

a. Press .1 CLEAR 1 to clear the stack. 

b. Press .1 MODE 1 to select STD number display mode. 

c. Press ~ to select the cursor menu. 

The UNITS Catalog 

The UNITS catalog lists alphabetically all units built into the HP-28C. 

1. Press .1 UNITS I. The first unit is "are", abbreviated "a". This is a 
unit of area equivalent to 100 meter2. 

2. Press . The catalog scans through the units in alphabetical 
order. Note that the menu label changes to . If you 
press to stop scanning or if you reach the end of the cata­
log, the label changes back to 
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3. Press (]]. The catalog shows the entry for "second." 

This entry shows that the correct abbreviation is "s," the full 
name is "second," and the value is 1 second. 

Be sure to use the abbreviations exactly as they appear in the 
UNITS catalog. For example, the HP-28C recognizes lower-case 
"s" as seconds, but not upper-case "S". 

"Second" is defined in terms of itself because it is a fundamental 
unit. 

4. Press [QJ. The catalog shows the entry for "day." 

1~485 I 
CImlDm1Ii1iI:J_IHI!:lE!mD 

This entry shows that the correct abbreviation is "d," the full 
name is "day," and the value is 86,400 seconds. 

Next look for the "foot" unit. 

5. Press [IJ. The catalog shows the entry for "farad." 
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6. Press seven times. The catalog shows the entry for "inter-

7. 

national foot." 

(There are two versions of "foot" in the catalog; the next unit is 
"survey foot.") You can write the abbreviation for "international 
foot" to the command line . 

Press . The normal display returns, and the command line 
shows: 

If! 0 

The following examples show you how to key in units directly, 
but you can use ., UNITS 1 and if you prefer. 

8. Press ION 1 to clear the command line. 

Converting Units 

First convert 15 DC to degrees Fahrenheit. 

1. Press OJ []] 1 ENTER I· The numerical value is in level 1. 
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2. Press.~ @] 1 ENTER I. The unit abbreviation is converted to a 
name and put in level 1, and the numerical value is lifted to 
level 2. 

15 
I ac I 

3. Press.~ [IJ 1 ENTER I. The new unit is in level 1, the old unit in 
level 2, and the numerical value in level 3. 

15 
I ac I 

I aF I 

4. Press .1 CONVERT I. The converted numerical value is returned to 
level 2, and the new unit is returned to level 1. 

The result shows that 15°C converts to 59 oF. 
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For the next example, convert 40 inches to millimeters. This time 
you'll let .1 CONVERT 1 automatically execute ENTER for you. 

5. Press .1 CLEAR 1 to clear the stack. 

6. Press [I) []] 1 ENTER I. The numerical value is in level 1. 

7. Press ~ CD [[) 1 ENTER I. The numerical value is in level 2, and 
the old unit is in level 1. 

4: 
3: 
2: 
1 : 

40 
I in I 

Next key in mm for "millimeter." You won't find "millimeter" in 
the UNITS catalog. It's considered a prefixed unit-the unit m 

(for meter) prefixed by m (for milli, or one-thousandth). Simi­
larly, k m is a prefixed unit for kilometer, and m s is a prefixed 
unit for millisecond. A complete list of prefixes appears in 
"UNITS" in the Reference Manual. 

8. Press ~ [0 [0 .1 CONVERT i. The converted numerical value is 
returned to level 2, and the new unit is returned to level 1. 

1016 
Imml 

.. The result shows that 40 inches converts to 1016 millimeters. 
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Converting Unit Strings 

Strings are objects that contain characters. You can use unit strings to 
define more complicated units than those used so far. 

A unit string can represent a unit raised to a power, such as "f ~ A 2", 
or the product of units, such as "f ~ * 1 b ", or any combination of unit 
powers and products. 

A unit string can also represent a quotient of units, such as "m / sec" . 

However, the / symbol can't appear more than once. Be sure to group 
all direct units before the / symbol and all inverse units after the / 
symbol. For example, "feet per second per second" is represented by 
II f 1: ..... 5 . .1'.,2 11 • 

For the next example, convert 1 mile per hour to feet per second. 

1. Press .1 CLEAR 1 to clear the stack. 

2. Press OJ 1 ENTER I. The numerical value is in level 1. 

3. Press [J£J [0 [£J [ill 1 ENTER I. The old unit is in level 1, and the 
numerical value is in level 2. 

1 
'mph' 
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4. Press.~ to start the unit string. Note that the alpha annunci­
ator a appears, indicating that alpha entry mode is active. 
Pressing .1 CONVERT 1 won't automatically execute ENTER in al­
pha entry mode, so you'll need to press 1 ENTER 1 after keying in 
the unit string. 

5. Press ~ [£J [IJ CD []] 1 ENTER I. The new unit is in level 1, the 
old unit in level 2, and the numerical value in level 3 . 

4: 
3: 
2: 
1 : 

1 
'Mph ' 

IIft/5 11 

6. Press .1 CONVERT I. The converted numerical value is returned to 
level 2, and the new unit is returned to level 1 . 

4: 
3: 
2: 
1 : 

1.46666666667 
IIft/5 11 

The result shows that 1 mile per hour converts to 1.46666666667 feet 

per second. 

Next convert 10 cubic feet to gallons. 

7. Press .1 CLEAR 1 to clear the stack. 

8. Press OJ [QJ 1 ENTER I. The numerical value is in level 1. 

I il 
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9. Press.~ [1QJ [IJ IT] .LJ []] I ENTER I. The old unit is in level 1, 
and the numerical value is in level 2. 

4: 
3: 
2: 
1 : 

10 
IIft A3 11 

10. Press [1QJ ffiJ [EJ [I] .1 CONVERT I. The converted numerical value 
is returned to level 2, and the new unit is returned to level 1. 

4: 
3: 
2: 
1 : 

74.8051948052 
'gall 

The result shows that 10 cubic feet converts to 74.8051948052 
gallons. 

Checking for the Correct Units 

Using incorrect units can lead to unexpected numerical results or to an 
I ncons i s t en t Un its error. The solution in either case is to check 
the UNITS catalog or the "UNITS" section of the Reference Manual. 

Unexpected numerical results can occur if you use a unit with the 
correct dimensions but an incorrect numerical value. For example, if 
you convert one acre to "ft"'2" , the result is greater than 43,560. This 
occurs because there are two "foot" units, "ft" (international foot) and 
"ftUS" (survey foot). Converting one acre to "ftUS"'2" returns exactly 
43,560. 

An I ncons i s t en t Un its error occurs if you use a unit with in­
correct dimensions. For example, this occurs if you use "lb" (pound) as 
a unit of force. The correct unit for force is "lb£" (pound-force). 
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17 
Printing 

This chapter describes some basic commands for using your HP-28C 
with an HP 82240A printer. Refer to the printer manual for instruc­
tions about how to position the printer relative to the HP-28C and 
how to turn on the printer. 

All commands in the PRINT menu are described briefly in appendix 
C, "Menu Map." For complete descriptions, refer to "PRINT' in the 
Reference Manual. 

O. Press .1 CLEAR 1 to clear the stack. 

Printing a Running Record 

To print a running record of your calculations, select trace printing 
mode. 

1. Press .1 PRINT 1 to select the PRINT menu. 

The two right-most menu labels, and , control whether 
trace printing mode is active. The label for NORM appears in black 
letters, indicating that the calculator is in normal (non-trace) printing 
mode. Normal printing mode is the default mode. 
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2. Press to select trace printing mode. The menu labels 
change, indicating trace printing mode. 

3: 
2: 
1: 
oaIDDlJDl'mllBDtrF:ACElcmaD 

Now see what happens when you add two numbers-for example, 44 
and 72. 

3. Press [IJ [IJ 1 ENTER I. Your input and the result are printed. 

44 ENTER 
1: 44 

4. Press [IJ [IJ ~. Again your input and the result are printed. 

72 + 

1: 116 

5. Press to turn off trace printing mode. 

Printing Level 1 

6. Press to print the object in level 1. In this example, the 
printer prints: 

116 

The object remains in level 1, unchanged. 

You can print a message by putting a string in level 1 and executing 
PRl. 
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7. Print the message HOK." 

a. Press • ~ @][KJ I ENTER I to put the message string in level 
1. (Pressing. ~ automatically selects alpha entry mode, so 
you need to press I ENTER I to put the string on the stack.) 

3: 
2: 116 
1: IIOKII 
DmIDil[B!ml[D!BilJi'IU[NQFiMI 

b. Press to print the message. The printer prints: 

OK 

Only the contents of the string are printed, not the quotation 
marks. 

Printing the Stack 

8. Press to print the objects on the stack. In this example, 
the printer prints: 

2: 116 
1: "OK" 

The contents of the stack are unchanged. 
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Printing a Variable 

You can print the contents of a variable without recalling the variable 
to the stack. To demonstrate, store the string UOK" in a variable 
named U A", then print the contents of A. 

9. Press ~ [E] I STO I to create the variable A with value UOK". 

10. Press ~ [E] to print the name and value of the variable. 

A 
"OK" 

The name of the variable is dropped from the stack. 
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Support, Warranty, and 
Service 

A 

This appendix contains information to help you when you have prob­
lems with your calculator. If you have problems understanding how 
to use the calculator, and you can't find an appropriate topic in the 
Table of Contents (page 5) or the Subject Index (page 247), see "An­
swers to Common Questions" below. If you don't find an answer to 
your question, you can contact our Calculator Technical Support de­
partment, using the address or phone number listed on the inside 
back cover. 

If your calculator doesn't seem to work properly, see "Determining If 
the Calculator Requires Service" on page 204. If the calculator does 
require service, see "Limited One-Year Warranty" on page 207 and 
"Obtaining Service" on page 209. 

Answers to Common Questions 

Q: The calculator doesn't turn on when I press ION I. What is wrong? 

A: There may be a simple problem that you can solve immediately, or 
the calculator may require service. See "Determining If the Calculator 
Requires Service" on page 204. 

Q: How can I verify that the calculator is operating properly? 

A: Perform the calculator self-test, as described on page 206. 
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Q: How do I clear everything from the calculator's memory? 

A: Press and hold I ON 1c:ill§J[B, then release, as described in "Clearing 
All Memory (Memory Reset)" on page 18. 

Q: How do I change the number of decimal places in the display? 

A: See "Selecting Number Display Mode" on page 35. 

Q: My numbers are displayed with commas instead of decimal points. 
How do I change to decimal points? 

A: Press .1 MODE II NEXT II NEXT I 
Radix Mark" on page 34. 

, as described in "Selecting the 

Q: What are the symbols at the top of the display? 

A: These symbols, called annunciators, indicate the status of the calcu­
lator. See page 28 for a table showing the meaning of each 
annunciator. 

Q: What does "object" mean? 

A: "Object" is a general term for almost everything you work with. 
Numbers, expressions, arrays, programs, and so on, are all types of 
objects. See "Major Features and Concepts" on page 23 for a brief 
description of object types. See chapter 1, "Fundamentals," in the Ref­
erence Manual for a detailed discussion of object types. 

Q: The calculator beeps and displays Bad At- gumen t T,:!pe. What is 

turonx? 

A: The objects on the stack aren't the correct type for the command 
you're attempting. For example, executing I STO I without a name in 
level 1 causes this error. Use CATALOG to check the correct argu­
ments for the command, as described in "The Catalog of Commands" 
on page 86. 
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t: 
~ 
~ 
~ 
-C 
'iii -. -. -. 
11 
11 
11 
Ii 
Ii 
Ii 
Ii 
Ii .. .. 
Ii 
-.a 
-.a 

~ 
~ 
~ 
~ 

Q: The calculator beeps and displays T Co Co Few A t- 9 U IT! e n t s. What is 
wrong? 

A: There are fewer objects on the stack than required by the com­
mand you're attempting. For example, executing GJ with only one 
number on the stack causes this error. Use CATALOG to check the 
correct arguments for the command, as described in "The Catalog of 
Commands" on page 86. 

Q: The calculator beeps and displays an error message different from the 
two listed above. How do I find out what's wrong? 

A: See appendix A "Messages," in the Reference Manual. 

Q: How do 1 enter 7r? 

A: Press.@ 1 ENTER 1 to put the symbolic constant 7r on the stack. If 
you want the numerical approximation, put 7r on the stack and press .1 +NUM I. 

Q: Why did the cursor change its appearance? 

A: The cursor indicates the current entry mode. The entry modes are 
immediate (empty cursor), algebraic (partly filled cursor), or alpha 
(filled cursor), as described in "Entry Modes" on page 75. The shape 
of the cursor indicates replace mode (box cursor) or insert mode (ar­
row cursor), as described in "Selecting Insert or Replace Mode" on 
page 83 . 

Q: I kCtled in a nallle (or pressed a USER mcnll kClj), bllt the name didn't 
go on the stack. Why not? 

A: You entered an unquoted name, which refers to the contents of a 
variable. To put a name on the stack, press ['] first. (See "Quoted and 
Unquoted Names" on page 54.) 
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Q: What do three dots ( .. .) mean at the right end of a display line? 

A: The three dots, called an ellipsis, indicate that the displayed object 
is too long to display on one line. 

Q: How do I display all of an object? 

A: Use .1 EDIT 1 or .1 VISIT 1 to return the object to the command line, 
as described in "Editing Objects" on page 80. You can then use the 
cursor keys to display any part of the object. To cancel the edit, press 
ION I. 

Q: How do I change menus? 

A: To display another row of the same menu, press 1 NEXT 1 or .1 PREV 1 

one or more times. To display the first row of a different menu, press 
the menu selection key for that menu. 

Q: How do I turn off the menu display? 

A: Press [±] to select the cursor menu, which is labeled in white let­
ters above the menu keys. (For a complete description, see "The 
Cursor Menu: [±]" in the Reference Manual.) Pressing [±] a second 
time restores the previously displayed menu. 

Q: What is the difference between STO and STORE? 

A: The STO command assigns a specified value to a variable. The 
STORE menu contains commands that perform storage arithmetic, us­
ing the value of a variable as an argument and assigning the resulting 
value to the variable. 

Q: What should I do when I run out of memory? 

A: Purge all unneeded objects and variables and, if necessary, disable 
one or more recovery features. See "Recovery" and "Low Memory" in 
the Reference Manual. 
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Q: I typed in an expression, using variables I've already defined. How do 
I get a numerical result? 

A: Press 1 EVAL 1 to evaluate the expression. (If any variables contain 
other expressions, press .1 +NUM 1 to evaluate repeatedly to a numeri­
cal result.) 

Q: I expected a symbolic result, but I got a numerical result. Why? 

A: There are values assigned to one or more variables. Purge the con­
tents of the variables (see uPurging a Variable: .1 PURGE Ih on page 53) 
and then try again. 

Q: When I press , the display clears, the «e») annunciator blinks 
and then stops, but I don't see any points plotted on the display. Why not? 

A: The calculated values are outside the current plot range. See 
Thanging the Scale of the PloC on page 112. 

Q: I evaluated a variable or an expression, and now the calculator doesn't 
respond. Pressing ION I has no effect. What happened? 

A: You defined a variable in terms of itself, creating a circular defini­
tion, and now the calculator is executing an uendless loop.h To 
terminate the loop, perform a System Halt as follows: 

1. Press and hold 1 ON I. 

2. Press m. 
3. Release 1 ON I. 

Then redefine the variable to remove the circular definition. 

Q: The calculator displays horizontal lines, vertical lines, annunciators, 
and occasionally beeps. What is happening? 

A: You started one of the self-tests. To quit the self-test, perform a 
System Halt (described in the answer above). 
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Q: The calculator is slower than usual, and the 0 annunciator is blink­
il1g. What is happening? 

A: The calculator is in Trace printing mode. Press .1 PRINT 1 to 
turn off Trace printing mode. 

Q: The printer prints several lilles quickly, then slows down. Why? 

A: The calculator quickly transmits a certain amount of data to the 
printer, then slows its transmission rate to make sure the printer can 
keep up. 

Q: The printer drops characters or pril1ts • characters. What is wrong? 

A: The distance or angle between the printer and the calculator may 
be too large, or there may be an obstruction blocking the transmis­
sion. See the printer manual for details about positioning the printer 
and calculator. 

If you don't find an answer to your question, you can contact our 
Calculator Technical Support department, using the address or phone 
number listed on the inside back cover. 

Determining If the Calculator Requires 
Service 

Use these guidelines to determine whether the calculator is function­
ing properly. If the calculator does require service, see "Limited One­
Year Warranty" on page 207 and "Obtaining Service" on page 209. 
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If nothing appears in the display when you press 1 ON I: 

1. Check the display contrast. 

a. Press and hold 1 ON I. 

b. Press IT] several times. 

c. Release 1 ON I. 

d. If the display remains blank, press ION 1 and repeat steps a, 
b, and c. 

2. Change the batteries, as described on page 213. 

3. If steps 1 and 2 don't restore the calculator, it requires service. 
See "Limited One-Year Warranty" on page 207 and "Obtaining 
Service" on page 209. 

If the display is visible, but nothing happens when you press 
keys: 

1. Perform a System Halt. 

a. Press and hold 1 ON I. 

b. Press [!J. 

c. Release @ill. 

2. Perform a Memory Reset. 

a. Press and hold 1 ON I. 

b. Press and hold [ill§] and [EJ. 

c. Release [ill§] and [EJ. 

d. Release 1 ON I· 

3. If steps 1 and 2 fail to restore the calculator, it requires service. 
See "Limited One-Year Warranty" on page 207 and "Obtaining 
Service" on page 209. 
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The Calculator Self-Test 

If the calculator works, but you think it's not working 
properly: 

1. If you have a printer, turn it on. 

2. Start the self-test. 

a. Press and hold 1 ON I. 

b. Press [3J. 

c. Release 1 ON I. 

The self-test proceeds automatically. (If the self-test doesn't pro­
ceed, you probably pressed @ill[!] by mistake. This starts 
another self-test, used at the factory, that requires input from the 
keyboard. Quit this self-test by executing a System Halt, de­
scribed in step 4 below, and then start the correct self-test.) 

3. Watch for the self-test message. The self-test shows horizontal 
and vertical lines, a blank display, a random pattern, and then it 
displays the result of the self-test. 

• The message OK-28C indicates that the calculator passed the 
self-test . 

• A message such as 1 FA I L indicates that the calculator failed 
the self-test. The number indicates the nature of the failure. 
When you send the calculator for service, include the failure 
number. 

If you interrupt the self-test by pressing a key, the self-test 
returns a failure message because it didn't expect any key­
strokes. Such a failure message doesn't indicate a problem with 
the calculator. 

4. Halt the self-test by performing a System Halt. 

a. Press and hold 1 ON I. 

b. Press [!]. 

c. Release 1 ON I. 

5. If the self-test returns a failure message, and you didn't cause the 
failure by interrupting the self-test, the calculator requires service. 
See "Limited One-Year Warranty" below and "Obtaining Service" 
on page 209. 
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Limited One-Year Warranty 

What We Will Do 

The HP-28C (except for the batteries, or damage caused by the batter­
ies) is warranted by Hewlett-Packard against defects in materials and 
workmanship for one year from the date of original purchase. If you 
sell your unit or give it as a gift, the warranty is automatically trans­
ferred to the new owner and remains in effect for the original one­
year period. During 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 prepaid, to a Hewlett­
Packard service center. 

What Is Not Covered 

Batteries, alld damage caused by the batteries, are not covered by the 
Hewlett-Packard warranty. Check with the battery manufacturer about 
battery alld battery leakage warrallties. 

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. 

No other express warranty is given. The repair or replacement of a 
product is your exclusive remedy. ANY OTHER IMPLIED WARRANTY 
OF MERCHANTABILITY OR FITNESS IS LIMITED TO THE ONE-YEAR 
DURATION OF THIS WRITTEN WARRANTY. Some states, provinces, 
or countries do not allow limitations on how long an implied war­
ranty lasts, so the above limitation may not apply to you. IN NO 
EVENT SHALL HEWLETT-PACKARD COMPANY BE LIABLE FOR 
CONSEQUENTIAL DAMAGES. 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. 

This warranty gives you specific legal rights, and you may also have 
other rights which vary from state to state, province to province, or 
country to country. 
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Warranty for 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 statute. 

Obligation to Make Changes 

Products are sold on the basis of specifications applicable at the time 
of manufacture. Hewlett-Packard shall have no obligation to modify 
or update products once sold. 

Warranty Information 

If you have any questions concerning this warranty, please contact an 
authorized Hewlett-Packard dealer or a Hewlett-Packard sales and 
service office. Should you be unable to contact them, please contact: 

• In the United States: The Calculator Service Center. The address 
and phone number are listed on the inside back cover. 

• In Europe: 

Hewlett-Packard S.A. 
150, route du Nant-d' Avril 
P.O. Box CH-1217 Meyrin 2 
Geneva, Switzerland 
Telephone: (022) 82 81 11 

Note: Do lIot send calculators to this address for repair. 

• In other countries: 

I Icwlett-Packard International 
3495 Deer Creek Rd. 
Palo Alto, California 94304 
U.S.A. 
Telephone: (415) 857-1501 

Note: Do lIot send calculators to this address for repair. 
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Obtaining Service 

Hewlett-Packard maintains service centers in most major countries 
throughout the world. You may have your calculator serviced at a 
Hewlett-Packard service center any time it malfunctions, whether the 
unit is under warranty or not. There is a charge for service after the 
one-year warranty period. Calculators normally are serviced and re­
shipped within five (5) working days of receipt at any service center. 
This is an average time and could possibly vary depending upon the 
time of year and work load at the service center. The total time you 
are without your calculator will depend largely on the shipping time. 

Obtaining Service in the United States 

The address and phone number of the Calculator Service Center are 
listed on the inside back cover. 

Obtaining Service in Europe 

Contact one of the following Ill'wlett-Packard entities for the location 
of the service center nearest you. (Do /lot ship your calculator to a 
service center without first contacting one of these entities.) 
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Austria 
Hewlett-Packard GmbH 
Kleinrechner-Service 
Wagramerstr, Liebigassc 
A-1220 Vienna 
Telephone: (222) 23 65 11 

Belgium 
Hewlett-Packard Belgium SA/NV 
Boulevard de la Woluwe 100 
Woluwelaan 
B-1200 Brussels 
Telephone: (2) 762 32 00 

Denmark 
Hewlett-Packard A/S 
Oatavej 52 
OK-3460 Birkerod (Copenhagen) 
Telephone: (02) 81 66 40 

Eastern Europe 
Refer to the address listed under Austria 

Finland 
Hewlett-Packard OY 
Revontulentie 7 
SF-02100 Espoo 10 (Helsinki) 
Telephone: (90) 455 02 11 

France 
Please contact your distributor or the 
nearest Hewlett-Packard sales office. 

Germany 
Hewlett-Packard GmbH 
Reparaturzentrum Frankfurt 
Berner Str. 117 
0-6000 Frankfurt 56 
Telephone: (611) 500001-0 

Italy 
Hewlett-Packard Italiana S.P.A. 
Casella postale 3645 (Milano) 
Via G. Oi Vittorio, 9 
1-20063 Cernusco Sui Naviglio (Milan) 
Telephone: (2) 90 36 91 

Netherlands 
Hewlett-Packard B.Y. 
Van Heuven Goedhartlaan 121 
N-1181 KK Amsteveen (Amsterdam) 
P.O. Box 667 
Telephone: (020) 472021 

Norway 
Hewlett-Packard Norge A/S 
P.O. Box 34 
Oesterndalen 18 
N-1345 Oesteraas (Oslo) 
Telephone: (2) 17 11 80 

Spain 
Hewlett-Packard Espanola S.A. 
Calle Jerez 3 
E-Madrid 16 
Telephone: (1) 458 2600 

Sweden 
Hewlett-Packard Sverige AB 
Skalholtsgatan 9 Kista 
Box 19 
5 163 93 SpANGA (Stockholm) 
Telephone: (8) 750 20 00 

Switzerland 
Hewlett-Packard (Schweiz) AG 
KI ei n Tee h ncr -Service 
Allmend 2 
CH-8967 Widen 
Telephone (057) 50111 

United Kingdom 
Hewlett-Packard Ltd 
King Street Lane 
GB-Winnersh, Wokingham 
Berkshire RG 11 5AR 
Telephone: (0734) 784 774 
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International Service Information 

Not all Hewlett-Packard service centers offer service for all models of 
HP calculators. However, if you bought your calculator from an au­
thorized HP dealer, you can be sure that service is available in the 
country where you bought it. 

If you are outside the country where you bought your calculator, you 
can contact one of the entities listed on the previous page, or the local 
HP service center, to see if service is available for it. If service is un­
available, please ship the unit to the United States Calculator Service 
Center. The address is listed on the inside back cover. A list of service 
centers for other countries can be obtained by writing to that address. 

All shipping, reimportation arrangements, and customs costs are your 
responsibility. 

Shipping Instructions 

If your calculator requires service, ship it to the nearest Hewlett­
Packard service center or designated collection point. Along with the 
calculator, you should include: 

• Your return address and description of the problem. If a Service 
Card was included in the box with your calculator, you can use it to 
provide the service center with this information. 

• If the one-year warranty has not expired, include a sales receipt or 
other documentary proof of purchase date. 

The calculator and accompanying information should be packaged in 
the original shipping box or other adequate protective packaging to 
prevent in-transit damage. Such damage is not covered by the one­
year limited warranty; Hewlett-Packard suggests that you insure the 
shipment to the service center. If necessary, contact your dealer for 
assistance. 
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Whether or not the unit is under warranty, it is your responsibility to 
pay shipping charges for delivery to the Hewlett-Packard service cen­
ter. If the unit is under warranty, the serviced calculator is returned to 
you with postage prepaid. For out-of-warranty service in the United 
States and some countries, the unit is returned C.O.D. (covering ship­
ping costs and the service charge). 

Service Agreements 

A service support agreement is available for your product. Refer to 
the literature included in the box. For additional information, please 
contact the Calculator Service Center; the address and phone number 
are listed on the inside back cover. 

Service Charge 

There is a standard charge for out-of-warranty service that includes 
labor and materials. In the United States, the full charge is subject to 
the custumer's lucal sales tax. In European countries, the full charge is 
subject to Value Added Tax (VAT) and similar taxes wherever appli­
cable. All such taxes will appear as separate items on invoiced 
amounts. 

Calculator products damaged by accident or misuse are not covered 
by the fixed service charges. In these situations, service charges will 
be individually determined based on time and material. 

Warranty on Service 

Any out-of-warranty service is warranted against defects in materials 
and workmanship for a period of 90 days from the date of service. 
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B 
Maintenance and Safety 

Batteries 

The HP-28C is powered by three alkaline batteries. A fresh set of bat­
teries typically will provide approximately six months to one year of 
use. However, expected battery life depends on how the calculator is 
used. 

Use only fresh N-cell alkaline batteries. Do not use rechargeable 
batteries. 

Low Power Indicator 

When the low battery annunciator (II=:J) comes on, the HP-28C can 
continue operating for at least 40 hours. If the calculator is turned off, 
Continuous Memory will be preserved for approximately one month. 

Installing Batteries 

If you have just purchased the HP-28C and are installing the batteries 
for the first time, you can take as long as you'd like to complete these 
procedures. 

However, if you are replacing batteries, you should keep in mind that 
there is a time limit for completing these procedures if you want to 
preserve the information you have stored inside the calculator (Con­
tinuous Memory). Once the battery compartment is open, you must 
replace the batteries and close the compartment within one minute to 
prevent loss of Continuous Memory. Therefore, you should have the 
new batteries readily at hand before opening the battery compart­
ment. Also, you must make sure the calculator is off during the entire 
process of changing batteries. 
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To install batteries: 

1. Have three fresh N-cell batteries readily at hand. 

2. Open the calculator to expose the keyboard and display. If you 
are replacing batteries, make sure the calculator is off. Do not 
press I ON I until the entire procedure for changing batteries is com­
pleted. Changing batteries with the calculator on could erase the 
contents of Continuous Memory. 

3. Hold the calculator with the battery compartment door facing 
up. To remove the battery compartment door, slide it towards 
the back of the calculator (away from the product label). 

4. Tip the calculator to remove the old batteries. 

5. Insert three new batteries. Orient the batteries as shown on the 
diagram on the back of the calculator. Be certain to observe the 
polarities (+ and ~) as shown. 
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6. Press the batteries into the compartment using the portion of the 
battery door that extends beyond the metal contact plate. Press 
down until the contact plate is lined up with the grooves on the 
calculator case. 

7. Slide the contact plate into the grooves. If necessary, use your 
finger to push the single battery into the compartment so that 
the door can slide over it. Slide the door until it latches into 
place. 
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Calculator Maintenance 

To clean the display, use a cloth slightly moistened with water. Avoid 
getting the calculator wet. 

Do not lubricate the hinge. 

Environmental Limits 

In order to maintain product reliability, you should observe the fol­
lowing temperature and humidity limits of the HP-28C: 

• Operating temperature: 0° to 45°C (32° to 113°F). 

• Storage temperature: -20° to 65°C (-4° to 149°F). 

• Operating and storage humidity: 90% relative humidity at 40°C 
(104°F) maximum. 

Safety and Regulatory Information 

For your protection, the HP-28C has been tested to various national 
and international regulatory standards. This regulatory testing in­
cludes electrical/mechanical safely, radio interference, ergonomics, 
acoustics, and hazardous materials. Where required, approvals ob­
tained from third-party test agencies are shown on the product label. 
In addition, various regulatory bodies require some of the information 
under the following headings: 
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U.S.A. Radio Frequency Interference 

The HP-28C generates and uses radio frequency energy and may 
cause interference to radio and television reception. Although the 
HP-28C has been tested and found to comply with the limits for a 
Class B computing device in accordance with the specifications in 
Subpart J of Part 15 of FCC Rules, which are designed to provide 
reasonable protection against such interference in a residential instal­
lation, there is no guarantee that interference will not occur in a 
particular installation. In the unlikely event that there is interference 
to radio or television reception (which can be determined by turning 
the HP-28C off and on or by removing the batteries), you are encour­
aged to correct the interference by one or more of the following 
measures: 

• Reorient the receiving antenna . 

• Relocate the product with respect to the receiver. 

If necessary, you should consult your dealer or an experienced 
radio/television technician for additional suggestions. You may find 
the following booklet, prepared by the Federal Communications Com­
mission, helpful: How to Identify and Resolve Radio-TV Interference 
Problems. This booklet is available from the U.S. Government Printing 
Office, Washington, D.C. 20402, Stock Number 004-000-00345-4. At 
the first printing of this manual, the telephone number was (202) 783-
3238. 

South Africa Radio Frequency Interference 

The HP-28C has been certified to comply with the RFI requirement 
published in the Government Gazette, dated December, 1979 (num­
ber 6794) in notice R2862 and subsequent amendments. 

Appendix B: Maintenance and Safety 217 



Germany Radio Frequency Interference 

The HP-28C has been tested together with its Hewlett-Packard 
printer and complies with VFG 1046/84, VDE 0871B, and similar 
non-interference standards. 

Should you use equipment that is not manufactured or recommended 
by Hewlett-Packard, that system configuration has to comply with the 
requirements of Paragraph 2 of the German Federal Gazette, Order 
(VFG) 1046/84, dated December 14, 1984. 

Air Safety Notice (U.S.A.) 

The HP-28C and its printer have been tested to the requirements of 
RTCA (Radio Technical Commission for Aeronautics) Docket 160B, 
Section 21 and found to comply with those limits. Many airlines per­
mit the use of calculators in flight based on such a qualification. 
However, before boarding a flight, check with an airline represen­
tative on the carrier's policy regarding use of calculators in flight. 
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c 
Menu Map 

This appendix shows the commands in each HP-28C menu. The 
menus are listed in alphabetical order, from ALGEBRA to USER. For 
detailed information about a menu, refer to chapter 3, "Dictionary," in 
the Reference Manual. The Dictionary describes all menus, listed in 
alphabetical order. For detailed information about a particular com­
mand, refer to the Operation Index at the back of the Reference 
Manual. The Operation Index lists all commands in alphabetical order 
and gives a page reference to the command's description in the 
Dictionary. 

This appendix doesn't include the menus of the interactive operations 
offered by CATALOG, FORM, the Solver, and UNITS. 

• CATALOG is described in "The Catalog of Commands" on page 86. 
For details, see "CATALOG" in the Reference Manual. 

• FORM is described in "Using FORM" on page 140. For details, see 
"ALGEBRA (FORM)" in the Reference Manual. 

• The Solver is described in chapter 10, "The Solver," on page 119. 
For details, see "SOLVE" in the Reference Manual. 

• UNITS is described in "The UNITS Catalog" on page 187. For de­
tails, see "UNITS" in the Reference Manual. 

For each menu in this appendix, the commands are grouped by rows 
that appear in the display at one time. Pressing I NEXT I moves to the 
next row, and pressing .1 PREV I moves to the previous row. 

The column labeled "Command" is the name that appears in the dis­
play. The column labeled "Description" is a short description of the 
command or its entire name. The column labeled "Page" refers to an 
example, description, or mention of the command in this manual. For 
commands without page references, see the Operation Index in the 
Reference Manual. 
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ALGEBRA 

Description 

Collect terms 

Expand products 

Size 

Form algebraic expression 

Object substitute 

Expression substitute 

Taylor series 

Isolate 

Quadratic form 

Show variable 

Object get 

Expression get 

• See the Operation Index at the back of the Reference Manual. 
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137 

137 

140 

135 

133 



.. .. 
• ARRAY • .. Description Page 

iii 
Stack-to-array 

iii Array-to-stack 

iii Row 1 Put element .. Get element .. Put and increment index .. Get and increment index 

I NEXT I 
iii; 

Size 
iii; Redimension 

iii; Row 2 Transpose 

iii; Constant array 

iii; Identity matrix 

iii; Residual 

I NEXT I 
iii) 

Cross product 160 
iii) 

Dot product 161 

iii) Row 3 Determinant 164 

iii) Absolute value 

• Row norm 

• Column norm 

I NEXT I ., 
Real-to-complex ., 
Complex-to-real 

iii Row 4 Real part 

iii Imaginary part 

ii1 Conjugate 

iI 
Negate 

ii1 • See the Operation Index at the back of the Reference Manual. 

iI 
;J 
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BINARY 

Description Page 

Decimal mode 183 

Hexadecimal mode 182 

Row 1 Octal mode 183 

Binary mode 183 

Store word size 181 

Recall wordsize 

I NEXT I 
Rotate left 

Rotate right 

Row 2 Rotate left byte 

Rotate right byte 

Real-to-binary 

Binary-to-real 

I NEXT I 
Shift left 

Shift right 

Row 3 Shift left byte 

Shift rig ht byte 

Arithmetic shift right 

I NEXT I 
And 

Or 

Row 4 Exclusive or 

Not 

• See the Operation Index at the back of the Reference Manual. 
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,. 
~ 
~ 
~ .. 
iJ 
it 

it 

iJ 

iJ 

iJ 

iJ 

II 

II 

II 

II 

II 

II 

I 

I 
I 

I 

I 

I 

I 

I 

~ 
I 

I 

I 

COMPLEX 

Command Description 

Real-to-complex 

Complex-to-real 

Real part 

Imaginary part 

Conjugate 

Sign 

Rectangular-to-polar 

Polar -to-rectangular 

Absolute value 

Negate 

Argument 
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71 

71 

71 

71 

71 

72 

73 

72 

72 

72 
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LIST 

Stack-to-list 

List-to-stack 

Put element 

Get element 

Description 

Put and increment index 

Get and increment index 

Subset 

Size 

• See the Operation Index at the back of the Reference Manual. 
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~ 

= 
LOGS 

~ Description Page 

~ Common logarithm 67 

til Common antilogarithm 67 

iii Row 1 Natural logarithm 67 

iii Exponential 67 

iii 
Natural log of 1 + x 67 

Exponential minus 1 67 
iii I NEXT I 
iii Hyperbolic sine 68 

iii Inverse hyperbolic sine 68 

iJ Row 2 Hyperbolic cosine 68 

iJ Inverse hyperbolic cosine 68 

iJ 
Hyperbolic tangent 68 

Inverse hyperbolic tangent 68 
iJ 

i1 
i1 
it 
it 
it 
it 
i1 
iI 

iI 

e 
a 
~ 

s 
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MODE 

Standard 

Fix 

Scientific 

Engineering 

Degrees 

Radians 

Description 

Enables COMMAND 

Disables COMMAND 

Enables LAST 

Disables LAST 

Enables UNDO 

Disables UNDO 

Enables multi-line 

Disables multi-line 

Sets radix "," 

Sets radix "," 

Print/display modes 

• See the Operation Index at the back of the Reference Manual. 
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37 

36 

36 

37 

62 

62 

35 

35 



~ 
E PLOT 

Ii Description Page 

'Ii Store equation 111 

II Recall equation 

iii Row 1 Plot minima 117 

iii Plot maxima 117 

iJ 
Independent 

Draw 111 
II I NEXT I 

~ Recall plot parameters 117 

Resolution ., Row 2 Axes ., Center 115 ., Multiply width 

Multiply height 113 
i1 I NEXT I 
"iJ Store sigma 

"iJ Recall sigma 

"iJ Row 3 Sigma columns 

i1 Scale sigma 

i1 Draw sigma 

i1 I NEXT I 
i1 Clear LCD 

i1 Display 

i1 Row 4 Pixel 

""J Draw axes , Clear message flag , Print LCD , • See the Operation Index at the back of the Reference Manual. 

1a 
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PRINT 

Description Page 

Print level 1 196 

Print stack 197 

Row 1 Print variable 198 

Print LCD 

Enable trace mode 195 

Disable trace mode 195 

I NEXT I 
Print stack (compact) 

Print user variables 

Row 2 Print modes 

Carriage right 

• See the Operation Index at the back of the Reference Manual. 
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PROGRAM BRANCH 

Description Page 

Begin IF clause 

Begin IF ERROR clause 

~ Row 1 Being THEN clause 

t1 Begin ELSE clause 

~ End program structure 

~ 
I NEXT I 

~ Begin definite loop 
;t Begin definite loop 

;t Row 2 End definite loop 

~ End definite loop 

~ If-Then command 

~ 
If-Then-Else function 

;t 
I NEXT I 

Define indefinite loop 
;t Define indefinite loop 

~ Row 3 End program structure 

~ Define indefinite loop 

Ii Define indefinite loop 

11 End program structure 

tI • See the Operation Index at the back of the Reference Manual. 

II 
II 
~ ., 
~ 

~ 

~ 
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PROGRAM CONTROL 

Description 

Single step 

Suspend program 

Abort program 

Abort suspended programs 

Pause program 

Return key string 

Beep 

Clear LCD 

Display 

Clear message flag 

Error number 

Error message 

• See the Operation Index at the back of the Reference Manual. 
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~ 
~ PROGRAM TEST 

~ Description Page 

E 
Set flag 

Clear flag 

E 
Row 1 Flag set? 

Flag clear? 

Flag set? Clear 

E 
Flag clear? Clear 

I NEXT I 

E 
And 

Or 

Row 2 Exclusive or 

E Not 

Same 

E Equal 

I NEXT I 

E 
Store flags 

Recall flags 

t 
Row 3 Type 

t • See the Operation Index at the back of the Reference Manual. 

t 
~ 

~ L; 
~ 
";a 

~ 
Appendix C: Menu Map 231 



REAL 

Description Page 

Negate 69 

Factorial (gamma) 68 

Row 1 Random number 68 

Randomize 68 

Maximum real 68 

Minimum real 68 

I NEXT I 
Absolute value 

Sign 

Row 2 Mantissa 

Exponent 

I NEXT I 
Integer part 

Fractional part 

Row 3 Floor 

Ceiling 

Round 

I NEXT I 
Maximum 

Minimum 

Row 4 Modulo 

Percent of total 

• See the Operation Index at the back of the Reference Manual. 
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SOLVE 

Row 1 

iii Row 2 

Description 

Store equation 

Recall equation 

Solver variables menu 

Isolate 

Quadratic form 

Show variable 

Rootfinder 

Page 

59 

59 

135 

133 

iii 

iii 

iii 

iii 

iii 

iii 
iii 
iii 
iii 

iii 

iI 

iI 

II 

a 

• See the Operation Index at the back of the Reference Manual. 

• • • " 
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STACK 

Duplicate 

Over 

Description 

Duplicate two objects 

Drop two objects 

Rotate 

List-to-stack 

Roll down 

Pick 

Duplicate n objects 

Drop n objects 

Depth 

Stack-to-list 

• See the Operation Index at the back of the Reference Manual. 
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92 

94 

94 

95 

96 
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STAT 

Description Page 

Sigma plus 172 

~ Sigma minus 173 

a Row 1 Sigma N 175 

a Clear sigma 172 

a Store sigma 

a Recall sigma 

I NEXT I a Total 

~ Mean 176 

~ Row 2 Standard deviation 176 

~ Variance 177 

~ 
Maximum sigma 

~ 
Minimum sigma 

I NEXT I a Sigma columns 178 

a Correlation 178 

a Row 3 Covariance 179 

a Linear regression 179 

~ Predicted value 180 

~ 
I NEXT I a Upper chi-square distribution 

a Upper Snedecor's f distribution 

~ Row 4 Upper normal distribution 

~ Upper Student's t distribution 

a 

• a • See the Operation Index at the back of the Reference Manual. 
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STORE 

Store plus 

Store minus 

Store times 

Store divide 

Store negate 

Store invert 

Description 

Store conjugate 

• See the Operation Index at the back of the Reference Manual. 
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I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

• 
I 

• • 
I 

STRING 

Description 

Object-to-string 

String-to-object 

Character 

Character number 

Position 

Display 

Subset 

Size 

• See the Operation Index at the back of the Reference Manual. 
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TRIG 

Row 3 

Sine 

Arc sine 

Cosine 

Arc cosine 

Tangent 

Arc tangent 

Description 

Polar-to-rectangular 

Rectangular-to-polar 

Real-to-complex 

Com plex -to-real 

Argument 

Decimal to hours-minutes-seconds 

Hours-minutes-seconds to decimal 

Hours-minutes-seconds plus 

Hours-minutes-seconds minus 

Degrees-to-radians 

Radians-to-degrees 

• See the Operation Index at the back of the Reference Manual. 
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62 

62 

62 

62 

62 

65 

65 

65 

65 

65 

65 

66 

66 



USER 

Description Page 

I Order 

I Clear user memory 53 

I Row 1 Memory 

I 

I 

I 

I 
• See the Operation Index at the back of the Reference Manual. 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

• • 
I 

I 

r 
~ 
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I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

D 
Key Index 

This index describes the actions of the keys on the calculator key­
board. First is an alphabetical index of the keys on the left-hand 
keyboard, followed by an alphabetical index of the keys on the right­
hand keyboard. Last is an index of the keys on the cursor menu (the 
white labels above the top row of the right-hand keyboard). 

This index includes shifted keys such as .1 ARRAY 1 and .1 OFF I. It 
doesn't include character keys such as 0 through m and []] through 
[]], which always write a character in the command line. (Other char­
acter keys include delimiters such as CD, operators such as 0, and 
symbolic constants such as.@. These characters have special mean­
ing to the calculator, but their keys are simply character keys.) If you 
don't find a key listed in this index, it is a character key. 

For each key, there is a brief description of its action and a page refer­
ence. If the key isn't mentioned in this manual, an asterisk (*) appears 
for the page reference. For information about such a key, or for addi­
tional information about any key, look in the Operation Index at the 
back of the Reference Manual. 
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Left-hand Keyboard 

Key Description Page 

.1 ALGEBRA I Selects the ALGEBRA menu. 137 

.1 ARRAY 1 Selects the ARRAY menu. 160 

.1 BINARY I Selects the BINARY menu. 181 

.1 BRANCH I Selects the PROGRAM BRANCH menu. * 

.1 CATALOG I Starts the command catalog. 86 

.1 CMPlX I Selects the COMPLEX menu. 71 

.ICTRll Selects the PROGRAM CONTROL menu. * 

[1QJ Switches lower-case mode on or off. 29 

.1 LIST I Selects the LIST menu. 126 

.1 PRINT I Selects the PRINT menu . 195 

• 1 REALI Selects the REAL menu. 68 

.1 STACK I Selects the STACK menu . 91 

• 1 STORE I Selects the STORE menu. * 

.1 STRING I Selects the STRING menu. * 

.1 TEST I Selects the PROGRAM TEST menu. * 

.1 UNITS I Selects the UNITS catalog. 187 

~ Switches alpha mode on or off. 78 .1 a lOCK I Locks alpha mode on. * 

• See the Operation Index at the back of the Reference Manual. 
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Right-hand Keyboard 

Key Description Page 

1 ATTN 1 (ION I) Aborts program execution; clears the command 17 
line; exits catalogs, FORM, plot displays. 

ICHSI Changes the sign of a number in the command 38 
line or executes NEG . 

• 1 CLEAR I Clears the stack. 45 

.1 COMMAND 1 Moves an entry from the command stack to the 47 
command line . 

• 1 CO NT 1 Continues a halted program. . 
.1 CONVERT I Performs a unit conversion . 189 

• 1 d/dx 1 Derivative. 147 

IDROpl Drops one object from the stack. 45 

.IEDITI Copies the object in level 1 to the command line 80 
for editing. 

1 EEX 1 Enters exponent in command line. 38 

1 ENTER 1 Parses and evaluates the command line. 26 

1 EVALI Evaluates an object. 33 

.1 LAST I Returns last arguments . 89 

• 1 LOGS I Selects the LOGS menu. 67 

.1 MODE 1 Selects the MODE menu. 34 

1 NEXT 1 Displays the next row of menu labels. 27 

ION I (i ATTN I) Turns the calculator on; aborts program execu- 17 
tion; clears the command line; exits catalogs, 
FORM, plot displays . 

• IOFFI Turns the calculator off. 17 

.1 PLOT 1 Selects the PLOT menu . 110 

• 1 PREV 1 Displays the previous row of menu labels. 27 

• See the Operation Index at the back of the Reference Manual. 
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Key Description Page 

.1 PURGE I Purges one or more variables . 53 

• IRCLI Recalls the contents of a variable, unevaluated. * .1 ROLLI Moves the level n + 1 object to level 1. 96 

,SOLV I Selects the SOLVE menu. 59 

.,STATI Selects the STAT menu. 172 

,STO I Stores an object in a variable. 49 

.'sWAPI Swaps the objects in levels 1 and 2. 44 

I TRIG I Selects the TRIG menu. 62 

., UNDO I Replaces the stack contents. 47 

'USER I Selects the USER menu. 51 

., VIEWt I Moves the display window up one line. 90 

., VIEW+ I Moves the display window down one line. 90 

.'vISITI Copies an object to the command line for editing. 84 

.0 Squares a number or matrix. 39 

.lJ:EJ Inverse (reciprocal). 39 

GJ Adds two objects. 41 

G Subtracts two objects. 41 

0 Multiplies two objects. 41 

0 Divides two objects . 42 

• 00 Percent. 43 

.,%CHI Percent change. 44 

.LJ Raises a number to a power. 42 

.0 Takes the square root. 39 

.rn Definite or indefinite integral. 151 

• Shift key. 26 

~ Selects cursor menu or restores last menu. 82 

[!] Backspace . 26 

• '+NUM I Forces a numerical result. 63 

• See the Operation Index at the back of the Reference Manual. 
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Cursor Menu 

The cursor menu is labeled in white above the menu keys (the top 
row of the right-hand keyboard). The cursor menu is active when the 
command line is present and no menu labels are displayed. To select 
the cursor menu when menu labels are displayed, press ~. To re­
store the previous menu, press ~ a second time. 

Key Description Page 

[ill§] Switches between replace and insert modes . 83 

• [ill§] Deletes all characters to the left of the cursor. * 

I DEL I Deletes character at cursor. * 

.IDELI Deletes character at cursor and all characters to * 

the right. 

m Moves cursor up . 82 

• m Moves cursor up all the way. 82 

m Moves cursor down . 82 

• m Moves cursor down all the way. 82 

~ Moves cursor left. 82 

.~ Moves cursor left all the way. 82 

[E Moves cursor right. 82 .[E Moves cursor right all the way. 82 

• See the Operation Index at the back of the Reference Manual. 
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• it 
it 
iI 
iI 
it 
it 

~ Subject Index 
i) 

i) 

i) 

Ii) 

Ii) 

;t 

;t 

::t 
::t 
::t 
i:t 

i:t 

iii 

iii 

iii 

iii 

iii 

II 

II 

I 

I 
I 

:I 
II 

For index entries with multiple references, page numbers in bold type 
indicate primary references. 

A 
Accuracy of integration, 155-156 
Adding 

binary integers, 184-185 
matrices, 161 
real numbers, 41 
vectors, 159 

Adjusting display contrast, 19 
Algebraic entry mode, 31-32, 75, 

76-77, 80 
Algebraics, 24, 29 
Alpha entry mode, 24, 29, 75, 78-79, 

80, 81 
Angle mode, 61-62 
Angles 

converting, 64-66 
expressed in hours-minutes-sec­

onds, 65-66 
Annunciators, 25, 28 
Arguments 

changing order of, 44, 95 
recovering last, 89-90 
usage for commands, 86, 87-88 

Arrays, 28, 157 
Arrow keys, 82-83 
Associating terms using FORM, 143 
Attention, 17, 26 

B 
Backspace, 20, 26 
Backtracking, 47 
Base, for binary integers, 182-184 
Batteries, 16, 213-215 
Binary base, 182-184 
Binary integers, 28, 181, 181-185 
Blocks of objects, rotating, 94-96 
Bounds (limits) of integration, 154 

c 
Calling a program, 104-106 
Cancel 

edit, 83 
memory reset, 18 

Case, lower, 29, 188 
Case, opening and closing, 15 
Catalog 

of commands, 24, 29, 86-89 
of units, 24, 29, 187-189 

Center of plot, redefining, 114-115 
Chain calculations, 45 
Changing the batteries, 213-215 
Changing menus, 27, 202 
Changing the sign of a number, 

68-69 

Subject Index 247 



Circuit example, 45-47, 55-60, 
80-84 

Clearing 
command line, 17, 26 
levell, 45 
memory, 18 
stack, 45 
statistical data, 172 
variables, 53-54, 110, 120, 135, 

203 
Closing the case, 15 
Collecting an expression or equation, 

138-139 
Columns, in statistics matrix, 178 
Comma, as radix mark, 26, 34-35 
Command line, 20 

clearing, 17, 26 
editing, 20, 26, 80-84 
recovering previous contents, 47 

Commands, 77, 80, 107 
catalog of, 29, 86-89 
usage for, 86, 87-88 

Commuting terms using FORM, 142 
Complete differentiation, 150-151 
Complex numbers, 24, 28, 69 

coordinate conversion, 70-73 
Consumer price index (CPI) example, 

171-180 
Contents of a variable, 49-52, 54 
Contrast, 19 
Converting 

angular measure, 64-66 
coordinates, 69-73 
distance, 191 
hours-minutes-seconds, 65-66 
speed, 192-193 
temperature, 189-190 
volume, 193-194 

Coordinates 
digitizing, 114, 121, 125 
polar and rectangular, 69-73 

Copying 
level 1, 58, 92 
stack objects, 91-94 

Corners of plot, redefining, 116-117 
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Correcting 
command line, 20, 26, 80-83 
levell, 80-83 
statistical data, 173-174 
variable, 84 
wrong function, 47 

Correlation, 178 
Covariance, 179 
Creating a variable, 49-50 
Cross hairs, 114 
Cross product, 160 
Current equation, 59, 111 
Cursor, changing shape, 76, 78, 83, 

201 
Cursor menu, 27, 82-83, 245 
Cylinder example, 104-106 

D 
Data point in statistics matrix, 172 
Decimal base, for binary integers, 

182-184 
Decimal degrees, 66 
Decimal places, 35-37 
Decimal point, 26, 34-35 
Defining a variable, 49-50, 52 
Degrees angle mode, 61-62 
Degrees-minutes-seconds, 65-66 
Delimiters, 24-26, 29 
Dependent data for statistics, 178 
Dependent variable for plotting, 111 
Derivative, 147-151 
Determinant of a matrix, 164 
Diagnostic test, 206 
Differentiation, 147-151 
Digitizing a point, 114, 121, 125 
Disk example, 98-103 
Display contrast, 19 
Displaying numbers, 35-37 
Displaying objects on stack, 90-91 
Distance conversion, 191 
Dividing 

arrays, 168-170 
real numbers, 42 

Dot product, 161 



Dots in display line, 202 
Duplicating 

levell, 58, 92 
stack objects, 91-94 

E 
e, 67-68 
Editing 

command line, 20, 26, 80-83 
objects, 80-84 
statistical data, 173-174 
variables; 84 

Ellipsis, 202 
Engineering number display mode, 

36-37 
Entering. See Keying in 
Entry mode, 75 

algebraic, 31-32, 75, 76-77, 80 
alpha entry mode, 29, 75, 78-79, 

80, 81 
immediate, 75, 76, 80 

Equation, current, 59, III 
Equations, 29, 135-145 

collecting, l38-l39 
expanding, 138, 140 
root of, 133 
solving systems of, 168-170 

Error bound of integration, 155-156 
Error messages, 200-201 
Errors, correcting 

command line, 20, 26, 80-83 
level 1, 80-83 
statistical data, 173-174 
variable, 84 
wrong function, 47 

Estimates, digitizing 
minimum, 125-126 
zero, 121 

Evaluating 
expressions, 33, 55, 60, 107, 203 
names, 50, 54 
programs, 50, 97, 102, 107 
variables, 50-51 

Expanding an expression or equation, 
l38, 140 

Expanding the scale of a plot, 
112-113, 115 

Exponent, 36, 37 
Exponential functions, 67 
Expressions, 31, 55, 106 

collecting, 138-l39 
digitizing a minimum, 125-126 
digitizing a zero, 121 
evaluating, 33, 55, 60, 107, 203 
expanding, 138, 140 
extremes, 117, 127 
solving for a minimum, 123-127 
solving for a zero, 120-123 
zero of, 112, 121, 133 

Extremes, 117, 127 

F 
Fixed number display mode, 36 
Formats for objects, 24 
Functions, 77, 80, 107 
Fundamental units, 188 
Future value, in TVM calculations, 

128 

G 
Graph, extremes, 117, 127 
Graphing, 109-127 

changing the scale, 112-1l3, 115 
redefining the corners, 116-117 
translating, 114-115 

H 
Hexadecimal base, for binary inte-

gers, 182-184 
Hours-minutes-seconds, 65-66 
Humidity limits, 216 
Hyperbolic functions, 68 
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I 
Immediate entry mode, 75, 76, 80 
Independent data for statistics, 178 
Independent variable for plotting, 

111 
Insert mode, 83 
Installing batteries, 213-215 
Integration, 151-156 
Interest, in TVM calculations, 128, 

131 
Intermediate results, 45 
Inverting a matrix, 163 
Isolating a variable, 135-145 

K 
Keying in 

binary integers, 182,184 
complex numbers, 71-72 
coordinates, 71-72 
degrees-minutes-seconds, 66 
equations, 129, 136, 137 
expressions, 31-32, 55-57, 

128-129 
hours-minutes-seconds 66 
lists, 154-155 ' 
matrices, 162-163 
programs, 101-102, 104-105 
real numbers, 25-26, 37-39 
statistical data, 172-174 
strings, 192-194, 197 
vectors, 158 

L 
Last arguments, 89-90 
Letters, lower-case, 29, 188 
Levell 

clearing, 45 
duplicating, 58, 92 
printing, 196-197 

Limits of integration, 154 
Linear regression, 179 
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Listing 
of commands, 24, 29, 86-89 
of units, 24, 29, 187-189 

Lists, 24, 28, 126, 154-155 
Local maximum or minimum 117 
Logarithmic functions, 67 ' 
Low battery, 213-215 
Low memory, 203 
Lower-case, 24, 29, 188 

M 
Mantissa, 36, 37 
Matrices, 24, 28, 157, 161-170 
Matrix, used for statistical data, 172 
Maximum of an expression, 117 
Mean, 176 
Memory, low, 203 
Memory, user, 49, 51, 53 
Memory reset, 18 
Menu, 22-25, 27, 202, 219-239 

changing, 27, 202 
keys, 22-25, 27 
labels, 22-25, 27 
row, 24-25, 27 
selection keys, 24-25, 27 

Merging terms using FORM, 144 
Message, printing, 196-197 
Messages 

error, 200-201 
qualifying, 123, 127 

Minimum, digitizing, 125-126 
Minimum of an expression 117 

123-127 " 
Mode 

algebraic entry, 31-32, 75, 76-77, 
80 

alpha entry, 29, 75, 78-79, 80, 81 
angle, 61-62 
default settings, 18 
degrees, 61-62 
engineering number display, 36-37 
entry, 75 



Mode (Continued) 
fixed number display, 36 
immediate entry, 75, 76, 80 
insert, 83 
normal printing, 195-196 
number display, 35-37 
trace printing, 195-196 
printing, 195-196 
radians, 61-62 
replace, 83 
scientific number display, 36 
standard number display, 36, 37 

Modifying objects, 80-84 
Moving a plot, 114-115 
Moving stack objects, 94-96 
Multiplying 

real numbers, 41-42 
matrices, 164-166 
matrices and numbers, 161 
matrices and vectors, 167 
vectors, cross product, 160 
vectors, dot product, 161 
vectors and numbers, 159 

N 
Names, 24, 29 

quoted and unquoted, 51, 53, 54, 
97 

for variables, 49, 54, 97 
Negating a number, 68-69 
Next menu row, 27 
Normal printing mode, 195-196 
Number of decimal places, 35-37 
Number display mode, 35-37 
Number entry, 25, 26, 37-39 
Numbers 

complex, 24, 69 
random, 68 
real, 24, 28 

Numerical integration, 151, 153-156 

o 
Object delimiters, 24-26, 29 
Object formats, 24 
Object types, 24, 28-29 

binary integers, 24, 28, 181, 
181-185 

complex numbers, 24, 28, 69 
equations, 29, 133, 135-145 
expressions, 31, 55, 106 
lists, 24, 28, 126, 154-155 
matrices, 24, 28, 157, 161-170, 172 
names, 24, 29, 49, 54 
programs, 24, 29, 97, 97-107 
real numbers, 24, 28 
strings, 24, 28, 192 
vectors, 24, 28, 157, 158-161 

Objects 
copying, 58, 91-94 
editing, 80-84 
evaluating. See Evaluating 
rearranging on stack, 44, 94-96 
stored in variables, 49, 49-52 
viewing on stack, 90-91 

Octal base, for binary integers, 
182-183 

One-number functions, 39-40 
Opening the case, 15 
Operations, 79, 80 
Order of arguments, 44, 86, 87-88 

p 
Paired-sample statistics, 177-180 
Parameters 

for plotting, 110, 117-118, 120, 
123-124 

for statistics, 178, 179 
Payments, in TVM calculations 128 

131 ' , 

Percent change, 44 
Percentage, 43 
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Periods (characters) 
as decimal points, 26, 34-35 
at end of display line, 202 

Periods (time), in TVM calculations, 
128, 131 

Pi (-lr), 63-64 
Plotting, 109-127 

changing the scale, 112-113, 115 
redefining the corners, 116-117 
transla ting, 114-115 

Plotting parameters, 110 
ensuring default values, 110, 120 
purging, 110, 120 
restoring previous values, 123-124 
stored for later use, 117-118 

Polar coordinates, 69-73 
Polynomials 

quadratic solution, 133-135 
symbolic integration, 151, 152-153 

Power on and off, 17, 25, 26 
Powers of numbers, 42 
Predicted value, 180 
Prefixed units, 191 
Present value, in TVM calculations, 

128, 132 
Previous arguments, 89-90 
Previous contents 

of command line, 47 
of stack, 47 

Previous menu row, 27 
Printer port, 16 
Printing 

calculations, 195-196 
levell, 196-197 
messages, 196-197 
stack, 197 
variables, 198 

Printing mode, 195-196 
Procedures, 24, 28, 106 
Producer price index (PPI) example, 

171-180 
Programs, 29, 97 

evaluating, 50, 97, 102, 107 
stored in variables, 97, 98-106 

Purging a variable, 53-54, 110, 120, 
135, 203 
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Q 
Quadratic, solving, 133-135 
Qualifying messages, 123, 127 
Quotes, for names, 51, 53, 54 

R 
Radians angle mode, 61-62 
Radix mark, 26, 34-35 
Random numbers, 68 
Real numbers, 24, 28 
Rearranging stack objects, 44, 94-96 
Recovering arguments, 89-90 
Recovery from errors, 47 
Rectangular coordinates, 69-73 
Reordering stack objects, 44, 94-96 
Replace mode, 83 
Replacing the batteries, 213-215 
Resetting memory, 18 
Resistance example, 45-47, 55-60, 

80-84 
Root of an equation, 133 

numerical solution, 120-123 
plotting, 109-118 
of quadratics, 133-135 
symbolic solution, 135-145 

Roots of numbers, 43 
Rotating stack objects, 44, 94-96 
Rows, in statistics matrix, 172 
RPN, 23 
Running record, printing, 195-196 

5 
Scale, for plotting, 111,112-113,115, 

117 
Scientific number display mode, 36 
Selecting 

binary base, 182-184 
menus, 27, 202 
modes. See Mode. 
wordsize, for binary integers, 181 

Self-test, calculator, 206 
Service, 209-212 
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I 
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I 
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I 

Shifted keystrokes, 25, 26 
Sign, in symbolic solution, 134-135 
Single payment present value, 128 
Single-sample statistics, 175-177 
Solver 

finding a minimum, 123-127 
finding a zero, 120-123 
repeating a calculation, 59-60 
with multi-variable equation, 

128-132 
Solver menu, 59, 122, 127, 130 
Solving 

numerically, 119-132 
quadratics, 133-135 
symbolically, 133-145 
systems of linear equations, 

168-170 
Speed conversion, 192-193 
Stack, 20, 85 

clearing, 45 
copying objects, 58, 91-94 
previous contents, 47 
rearranging objects, 44, 94-96 
viewing objects, 90-91 

Standard deviation, 176 
Standard number display mode, 36, 

37 
Statistical data, 172 

clearing, 172 
dependent, 178 
editing, 173-174 
entering, 172-174 
independent, 178 

Statistics 
correlation, 178 
covariance, 179 
linear regression, 179 
mean, 176 
paired-sample, 177-180 
predicted value, 180 
single-sample, 175-177 
standard deviation, 176 
variance, 177 

Statistics matrix, 172, 178 
Statistics parameters, 178, 179 

Step-by-step differentiation, 148-150 
Storing, 49-50 

current equation, 59, 111, 130, 134 
current value of PPAR, 117-118 
digitized estimates, 122, 127 
expressions, 58, 128-130 
programs, 97, 102-103, 105 
statistical data, 172 
statistical parameters, 178-179 
using Solver menu, 60, 122, 127, 

131, 134-135 
Strings, 24, 28 

in printing, 196-197 
in unit conversion, 192, 192-194 

Subroutine, 97 
Subtracting 

binary integers, 184-185 
matrices, 161 
real numbers, 41 
vectors, 159 

Swapping levels 1 and 2, 44, 95 
Symbolic arguments, 55 
Symbolic constants, 63-64, 68 
Symbolic integration, 151, 152-153 
Symbolic objects, 26, 88 
Symbolic sign, 134-135 
Symbolic solutions, 133-145 
System Halt, 203 
Systems of linear equations, 168-170 

T 
Temperature conversion, 189-190 
Temperature limits, 216 
Time value of money, 128-132 
Trace printing mode, 195-196 
Translating a plot, 114-115 
Trigonometric functions, 62 
Turning the calculator on and off, 17, 

25, 26 
TVM, 128-132 
Two-number functions, 40 
Types of objects, 24, 28-29 
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u 
Undoing a function, 47 
Unemployment rate (UR) example, 

171-180 
Unit conversion, 187-194 
Unit strings, 192, 192-194 
Units 

fundamental, 188 
listing of, 24, 29, 187-189 
prefixed, 191 

Unquoted names, 51, 53, 54, 97 
Usage for commands, 86, 87-88 
User memory, 49, 51, 53 
USER menu, 53, 97, 107 

v 
Variables, 49 

changing the value, 52 
clearing, 53-54 
contents of, 49-52, 54 
evaluating, 50-51 
isolating, 135-145 
printing, 198 
purging, 53-54, 110, 120, 135, 203 
storing object in. See Storing 
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Variables that contain programs, 97 
Variables used in expressions, 55 
Variance, 177 
Vectors, 24, 28, 157, 158-161, 

167-170 
cross product, 160 
dot product, 161 

Viewing large objects, 163 
Viewing stack objects, 90-91 
Volume conversion, 193-194 

w 
Warranty, 207-208 
Word size, for binary integers, 181 

z 
Zero of an expression, 112, 121, 133 
Zooming in, 116-117 



Notes 



Comments on the HP-28C 
Getting Started Manual 
and Reference Manual 
We welcome your evaluation of these manuals. Your comments and 
suggestions help us improve our publications. 

HP-28C GeH'ng Started Manua. and Reference Manua. 

Printing date (from either title page) 

Please circle a response for each of the statements below. 

1 = Strongly Agree 2=Agree 3= Neutral 
4 = Disagree 5 = Strongly Disagree 

• The manuals are well organized. 2 3 

• I can find the information I want. 2 3 

• The information in the manuals is accurate. 2 3 

• I can easily understand the instructions. 2 3 

• The manuals contain enough examples. 2 3 

• The examples are appropriate and helpful. 2 3 

• The layout and format are attractive and useful. 2 3 

• The illustrations are clear and helpful. 2 3 

4 5 

4 5 

4 5 

4 5 

4 5 

4 5 

4 5 

4 5 

• The manuals are: too long appropriate too short. 

Which chapters in Getting Started do you use most? ____ _ 

Which topics in Reference do you use most? _______ _ 

What do you like best about the manuals? 

What do you like least about the manuals? ________ _ 

Name: __________________________ _ 

Address: 
City/State/Zip: ______________________ _ 

Occupation: 
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