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START HERE

...at the very beginning...with enthusiasm, energy and a dream or

two....

Yes, there's a lot tobe done —and a lot to learn —but remember that the
hardest part of learning anything new is simply

Beginning



This means you've just finished the hardest part of this Course!

But you're not quite completely finished yet. You've begun with a
powerful problem-solving workshop (your HP-42S), and now, with this
Easy Course book, you're going to master that workshop and its tools.

So follow through on the Course you've started. Itis an "Easy Course,”
but it's still a Course, and it's been carefully planned — so follow it
faithfully and let it be your guide and friendly mentor.

It's not a long apprenticeship — just a few good hours. But do it! The
rewards will definitely be worth your while; when you finish, you'll
know enough to solve problems that haven't even been invented yet!

How's that?

It's like this: The goal here is not just to leave you knowing how the
buttons work or remembering a handful of keystrokes and formulas.
You're going to get a fundamental understanding of problem-solving,
so that whenever you encounter new problems, you'll be able to analyze
and solve them confidently. No more the apprentice, you'll be the
master of your own workshop!

Now then....
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What's In This Machine?

Inside the HP-42S you'll find a wonderland of tools that are useful in
solving real-world mathematical problems of nearly every kind. And
you can use these tools to build even more wondrous tools — to get you
to those "hard-to-reach" places. Congratulations on a wise choice!

Now you simply need to learn how to use and master the tools and
possibilities your HP-42S offers.

What's Not In This Machine?

There's no English-speaking person inside your calculator (one of
these days, though...). You still need to "speak" your machine's
"language" in order to translate your everyday calculation problems
into shapes and forms it can understand. These are the skills you've
chosen to learn.

Your part of the work is in defining the problem correctly for yourself
and then restating it for your calculator. After all, only a human being
can really understand our human world (and even then it's tough
sometimes)!

This translation skill isn't really very hard to learn. It's a lot like
learning to use any sophisticated tool — like a typewriter, a car, a lathe
or a forklift. Everything seems strange at first, but after some training
and practice, you'll be doing things quite proficiently — without even
thinking much about them! And that's where this book comes in....

Before You Get Your Hands Dirty 13



What's In This Book?

This book is a sort of a workshop apprenticeship.

As your mentor, this Course will introduce you to the tools available in
the shop, watch over you as you use the power tools for the first time,
demonstrate some of the more useful operations that a Craftsman has
to know, and make sure that you know how to keep your working en-
vironment clean, orderly and inviting.

During your apprenticeship with the HP-42S, you'll encounter lots of
explanations, diagrams, pop quizzes and answers, as well as useful
advice about visualizing your work. Ultimately — as any good mentor
does for his apprentice — this book should inspire you to build powerful
new tools that move you into your own "brave new world" of problem-
solving.

So, what makes this Course so Easy?

It's because you can control how fast you learn things. You needn't
worry about showing off or competing with anybody. You can repeat
your lessons whenever and as often as you wish — without making your
teacher the least bit grumpy. After all, it's your Course!

14 An Easy Course In Using The HP-42S



What's Not In This Book?

You won't find discussions of everything, because some parts of your
HP-42S just don't need much explanation at all. Included here,
therefore, are just those things that most "craftsmen" tend to need
some practice on — most of the time.

For example, you'll get an overview of the higher math tools available
on your machine, but not an exhaustive and detailed survey of them,;
some of those tools will be discussed more fully than others. Thisisn't
because those tools are any more important in the Great Scheme Of
Things; rather, it's because they're the most complicated to learn how
to use correctly, so they deserve more space in the book.

By contrast, some other menus tend to explain themselves after a few
uses of them, so that's what you'll do here — just use them a few times
— as a reminder that they're available if you want them.

Anyway, if you want a complete description of everything, you already
have it right there in your Owner's Manual. That's what it's there for
—as areference manual to let you conveniently look up keys, functions,
examples, and generally browse through the Great Unknown.

But this book you're now reading is not a reference manual; it's an
entirely different approach, with a careful selection of topics that are
meant to be taken in order. So start here at the beginning and stay on
Course!

Now, roll up your sleeves, flex your fingers, oil your thinking cap
and...go....

Before You Get Your Hands Dirty 15
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The Big Picture

The best place to begin your first tour is to look at the Big Picture —the
"floorplan” of your HP-42S workshop.

At first glance, such an opening view of "everything-in-the-HP-42S-
all-at-once" may overwhelm you with its size and variety. Don't worry:
you'll come to know and love this floorplan as you familiarize yourself
with the workshop. You'll be introduced to each nook and cranny in the
workshop — one piece at time. And as you accumulate more and more
understanding of these details, you'll easily keep track of where you
are by glancing back at the Big Picture from time to time.

Now, before you turn the page, consider what you're likely to see: What
would you expect to find in a craftsman's workshop?

e There would be a work area — an area designated for actually
building all your projects;

* There would also be tool storage areas — say, one area for hand tools
and one area for power tools;

¢ There would be an area to store the work and materials themselves
— both finished and unfinished projects.

OK...turn the page and see your HP-42S workshop....

A First Tour Of Your Workshop 17



The HP-42S Workshop

Work Area—

You'll be spend-
ing a lot of your
time here, with
the Stack acting
as your "work-
bench."

PowerTools—

These are com-
plex and power-
ful tools,eachin
its own "room."

Hand Tools—

These tools per-
form most of the
"simple chores"
and are stored
on"shelves"(i.e.
in menu collec-
tions) here.

18
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To Storage
To

| ALPHA Register

(PRNT)
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The HP-42S Storage Area

CATALOG,

Al N

ﬁheg—-
Latest, Greatest Program
| PGH |
Third Program Programs
Second Program
First Program
HE N I BN BN S . - .-
(moveable barrier) I
Available
Space
[ HEH |
(moveable barrier) 1\
L 2 R R B B N B | - .
ROt
RO2
Ro4
Ros
RO7,
R08
R09
R10
Al2
MAT
4 EEZ Variables
EOED
R19
20 Matrix
. Variables
..............
Complex
=l
..............

[ ] Real#

C_ 1 Variables

or Alpha
Strings

A First Tour Of Your Workshop

¢ Thememoryavail-

able in your HP-
42S Storage Area
will depend on the
numbers and sizes
of programsyou've
built and stored.

The @ CATALOG) al-

lows you to "see"
what you have in
each storage area,
and it also shows
howmuch memory
space is available.

Thedatavariables
you store (of ma-
trix, complex, real
and ALPHA data
types), also affect
the available stor-
age space:

The key

also lets you view
all the available
hand tools.
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The (ON)Button

You may have noticed from studying the Big Picture that your work-
shop apparently has no outside doors.

You'd better find the entrance: To get into your workshop, press the
button in the lower left corner of your calculator — the button marked
(ExT), with ON written in silver below it and OFF written in orange
above it.

"How does it know which of the three instructions I mean?"
Well, if you push the button when the calculator is turned off, it acts
like the (ONJbutton. You "go into the workshop." If you push the button

when the calculator is turned on already, the button acts as the
key (details about the EXIT)key later.)

The Button

Is your calculator on? All right, now turn it off again, by pressing the
key....

Hmm...the machine doesn't turn off simply by pushing that same
key again, does it?

Since the word OFF is written in orange above the key, you need

to press the blank, solid orange "shift" key (§i)) before pressing
Now it works, right?

20 An Easy Course In Using The HP-42S



Starting With A Clean Shop

OK, press (ON) again. Now, the best way to start making sense of that
Big Picture is to look at your HP-42S display....what do you see?

That's hard to say, actually. Since your HP-42S has continuous mem-
ory, it will look now just as it looked when you last used it. So,tobe sure
that you're starting with a clean slate, here's how to reset the machine.

Warning: You're only doing this now to be sure that you can follow
along on this Course. This procedure completely wipes out all mean-
ingful information in the machine. This is not something you want to
do very often. There are plenty of other, safer ways to selectively erase
parts of its memory. This reset is an Equal Opportunity Erasure! It
erases everything without regard to its importance or value!

Drum Roll, Please:  Press and hold down the key. While
holding it down, press and hold down the
key (upper left corner). While holding both
those keys down, press and release the
key (upper right corner). Now release the
key, then the key. You should see this:

Memory Clear
x: B.0000

(If this doesn't work the first time, just try
again.)

A First Tour Of Your Workshop 21



The Display: Your View Of The Workshop

To begin to understand and use your HP-42S workshop, you need to
understand the display and what it's showing you. The HP-42S
display is indeed your view of your tools, projects and work areas.

The Viewing Angle

Can you see and read the display comfortably? The LCD (Liquid
Crystal Display)is hard to read if you're not looking at it from a certain
angle — but you can adjust that angle to whatever's best for you!

Try It: With the machine still on, press and hold down the key.
Then press and hold the (¥ or the (5] key and watch how the
display's best viewing angle varies....

The Display's Two Lines

There you see it, a machine with utter amnesia. But notice that even
now, in its emptiest state, your HP-42S uses its two-line display to tell
you what's happening — so when in doubt, look at the display for clues!

With two lines of display, the HP-42S offers more power and flexibility

(and possible confusion) than do calculators with one-line displays. So
it's time to learn what the HP-42S is telling you with its display.

22 An Easy Course In Using The HP-42S



The Message Display

This kind of display is what should be showing right now: the top line
hasamessage (Memory Clear)and thebottomlineshows x: @.8088

A message itself is a temporary note that simply covers over part of
some other display — notifying you or instructing you to do something.
After you followitsinstructions or acknowledge it, you'll once again see
what's underneath. For example, that 8. 8888 on the bottom line is
part of "what's underneath” right now — the part that isn't being
covered by the message.

The Stack Display

Now, press the (#) key to clear the message line. You should see:

y: 89,0000
x: 8. 0000

This is the second type of display, the Stack Display. By clearing the
message, you've now uncovered the top line of this display.

These two numbers are the ones that your calculator happens to be
ready to work on at the moment. You can think of them as "sitting on
the workbench" right in front of you in a sort of stack, waiting for you
to grab a hand tool and start pounding or cutting on them or something
(and of course, you'll learn all about the relationships between the X:
and Y: numbers and the rest of the Stack later in this chapter).

A First Tour Of Your Workshop 23



The Menu Display

You'll find a third type of display by pressing (i.e. the solid
orange key, then the (+) key with the orange CATALOG written above
it). You should see the following Menu Display:

x: 9. 0080
[FCN | PGM | REAL | CPR ] MAT | MEM |

A Menu Display is similar to a Message Display in that it usually
covers up or displaces a part of another (underlying) display. But a
Menu Display uses the bottom line of the display; and instead of a
message, it shows a set of items from which you select to help you in
your work on the top line. For example, the Menu Display above shows
part of a Stack Display on the top line; the selections offered on the
menu (bottom) line are meant to help you view and use certain tools (to
get back to the full Stack Display now, press the key).

The Program Display

The fourth type of display shows the program you're currently building
or editing. You see a Program Display by pressing (do it now):

86k, B-Bute Prgm 2
A1 .END.

Again, don't worry yet about what the information in this display is.
Thisisjusttoget youfamiliar with the types of displays you'll be seeing.

24 An Easy Course In Using The HP-42S



Where Are You?

The whole point of these first lessons on the display is: Always let the
display orient and remind you "where you are” in the workshop:

¢ Ifyou see the Stack Display, you're at your "workbench," preparing
to do some calculations.

¢ Ifyou seethe Program Display, you're building or editing a program
over in the program storage area. To go back to the Stack Display,
just press the key (do so now if you still see a Program Display).

¢ If you see a Menu Display, it means that, besides working in the
Stack or in a program, you're also using one set of tools. To get rid
of the Menu Display (i.e. to return that set to its storage bin and go
back to your "workbench" —just the Stack Display), use the key.

¢ Ifyou see a message display, this is only a temporary note covering
part of another display. The () key will clear the message.

A First Tour Of Your Workshop 25



The Annunciators

Besides the two full lines of information in your HP-42S display, you
also have some space above them. This space is for the annunciators.

"Fine. ...What's an Annunciator ?"

Press the i key and look at the display above the top line. You should
see a small upward pointing arrow: _#.

Now press the i key again while you watch the display. The arrow
went bye-bye. This arrow is a good example of an annunciator.

As you might guess from its name, an annunciator "announces"
something. In this case, the arrow is announcing that you're "shifting”
the meanings of the keys on the keyboard — shifting to the meanings
listed in orange lettering above the keys. Because this is similar to a
"shift key" on a typewriter, this annunciator is called the "shift"
annuniator.

Of course, there are lots of other annunciators in the display, and it
wouldn't pay to try to learn them all now. Since you'll run across most
of them during this Course, you might as well wait until you see each
of them in action. For now, just realize that you may occasionally see
something in the display besides the stuff on the two lines.
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How Many Digits Do You Have?

You may have wondered why your display shows exactly four decimal
places in every number. This is usually enough for most technical cal-
culations — and HP had to decide on some such display setting for the
HP-428S to "wake up" in after a total memory reset (recall page 21).

"But is this the best precision you can get?" Not at all. In fact, every
number carries 12 digits of precision, no matter how many you can see
at the moment.

For Example: Key in this number: 4362.86353189. You'll see:

y: 8. 0060
x: 4,962.86353189_

Now press (ENTER}):

v: 45062, 8633
X: 45962, 8633

Was the 8.808803189 lopped off by the calculator?
Find out by pressing (+) to add these two numbers:

y: 8, 00008
x: 9,123,7311

The machine kept all 12 digits, even when you couldn't
see them (if it hadn't, you'd now see 9y 125.7318).

"OK, so how do you tell the machine to display more (or fewer) digits?"

A First Tour Of Your Workshop 27



Your First Menu:
How Many Digits Do You See?

Since the display shows you only requested portions of the full 12-digit
numbers, you have certain tools you can use to "change your request."
To bring these DISPlay control tools to your "workbench,” press the
@0oisp)key. You should see this menu:

x: 9y125.7311

| Flim | 01 [ ENG | HLL |RD.u] RO, |

Notice a few things here: Notice the little boxes in the menu items that
look like this: IFIl and @. Those boxes remind you which "choices"
you've currently selected. Right now, the tells you that you have
a "FIXed" number of decimal places (and you can see how many digits
this is simply by looking in the number above).

The B stands for "RaDiX," which is the technical term for the
decimal point. At the moment, it is a point. In Europe, they would

choose the other option, a comma.

Sohow do you choose which options you want? How do you use a menu?

Like This: Pressthe keys, then the key. What happens?

x: 9,125, 7311

| Fize | SC1 [ ENG | ALL | RO, [ROR. ]
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The decimal point and the comma exchanged places, and the little box
is now next to the [, indicating that the radix is now a comma. So,
press (LN) to change it back....

"Why the (LN key?" Because that's how the menus work: Whenever you
see menu items in the display, they are aligned and matched with the
keys in the top row of the keyboard (directly beneath them). You choose
menu items by pressing the corresponding top-row keys!

Try Some: Change the number of fixed decimal places from 4
(where it is currently) to 5. Choose (by pressing the
key). What happens? You get a Message Display,
this one prompting you to do something.

Such prompting messages are usually associated with
Menu Displays —asin this case. Here it's asking you for
how many decimal places you want to show to the right
of your decimal point. Press (fill up both of the
provided spaces)and voild...you have five decimal places.

Now set your display's notation to FIX eight decimal
places.

Solution:  Select IGEN, then (0]8).

Result:

X: 95,129.73106218
| Flie | SC1 [ ENG | HLL JRDR. | RDY, |
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The Keyboard

Of course, there's a lot more to using this calculator than just knowing
what the display is telling you. It's now time to look at all the keys (but
if you already know these keyboard basics, then jump now to page 34).

The Arithmetic Keys: Your "Nuts 'n' Bolts"

Look first at the white writing on the actual key-faces themselves. See
how the digit keys (0}3)) and the four arithmetic functions (H,=),X),
and (=) are all conveniently placed together on the lower four rows?
After all, you shouldn't need to search around just to add two and two!

But (as you'll soon see), there are other keys that you could consider as
being arithmetic/math keys also: There are the ENTER), (+/-),and
keys, and the (@) key is for correcting mistakes (just in case you should
ever make one). Then the top two rows contain other mathematical
functions common to most scientific calculators (e.g. (SN),(C0S),(X), (LN)).

And don't forget the shift key. You've already been introduced to this
plain orange key, (which will appear in this book as @§). It activates all
the orange-printed functions on the keyboard — similar to the shift key
on a typewriter. But unlike a typewriter, you don't hold the § key down
while pressing the orange-printed function you're after. Justpressand
release ), and then press the key you want. The _# will always tell you
when the "shift"isin effect. (Notice also that the shift is cancelled after
every use; you need to re-press the i) for every orange-printed function
you want, because {§is not a "Caps Lock").
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Menus And Their Pages

All right, so far, you've looked at the display and keyboard of your HP-
42S, connecting what you see on your machine with the Big Picture.
Next up: menus and how they work....

As you can tell by looking at the Big Picture (on pages18-19), most of
the orange functions in the lower part of the keyboard are names of
"storage shelves" in the your workshop. Here's where you'll find many
useful collections of "hand tools."

Each such collection is a set of related tools (such as the DISPlay tools,
for example), stored on its own shelf and marked with an appropriate
name. That name appears (usually printed in orange on the keyboard)
as a menu key. Therefore, in the Big Picture, each "shelf" in the Hand
Tool Storage Area is headed by the name of a menu key:

B EAsE) sl 8 BMaTRX) | B(SOVER) | @B(STAT

P) FLAGS) (PGMFCN) (CUSTOM (PANT)
mr.n
3

L
G

==

In the next few pages, get acquainted with each of these menu keys on
your HP-42S (and though you've already seen the Menu, you'll
review it now, too, because there are some other points to learn)....
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F'rinstance: Make sure you see the Stack Display (press until
you do). Now gotothe Menu and FIX the number
of decimal places at 2: (0]2).

Now, notice that you're automatically returned to the
Stack Display after you finish with that tool in the
menu. But, if you press (0]2), you'll
need to press yourselfin order to return to your
work area. Tryit! Anytime you don't want to return
automatically to the Stack Display after a single use
of a tool in a menu, press the menu key twice.

All menus work similarly to the Menu, but as you can see from the
Big Picture, some menus are much larger — so there's one more thing
to...

Notice: Look at the Menu (press @CLEAR)):

VA
X: 9y 123.73

Only six menu choices are visible, but there's also an an-
nunciator (va). The va means there are more choices
available but not visible. To find these other choices, use
the (a) and (¥) keys (just above the i key)....

Get the idea? Try a few more...
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Examples:

Press again to keep you from automatically re-
turning to the Stack Display. Now "page" through your
menu choices by pressing the (a) key several times....

Obviously, there are just two "pages" in the Clear Menu,
and theyjust keep alternatingin the display as you push
the (a) key. That is, the listing is circular— you just keep
going around and around on the list as you push (a)(and
the same is true of the (¥)key). And each page in a menu
can show only six choices, but from the Big Picture (page
18), you know there are twelve choices available under
@CLEAR), so it makes sense that this is a two-page menu.

Now look at the "shelf" in the Big Picture.
How many pages do you expect to find in that menu?
Test your answer by trying it on your calculator.




All right, at this point, you've had your first look at the display, the
keyboard and menus. It's now time to consider all those storage bins
in your HP-42S Workshop Storage Area (see the Big Picture, page 19).

Data In The HP-42S

Many of the bins in your HP-42S Storage Area are for storing various
kinds of data. And what'sdata? "Data" asit'sused here isjust another
name for computer information, namely, "numbers and characters.”

You probably have a good feel for what a numberis: it's aquantity with
which you (and your HP-42S) can do numerical calculations. In this
sense, it's an abstract idea; how you represent thisidea to your own eye
and mind is irrelevant. The quantity "twelve" can be represented as
HT AT Il or 12 or XII. Theidea of the quantity you're
talking about is always the same, no matter what symbol you use.

A character, by contrast, is the visual symbol — a letter, punctuation
mark, numeral —anything you'd find on a typical typewriter keyboard.
And if you're talking about the numerals "12", these are simply two
symbols that happen to be set beside each other — much like "AB".
Characters do not mean numbers to the HP-42S; the numerals "12" do
not mean the number twelve.

You can also combine or link numbers and characters into other data
structures or types. For example, if you link two numbers together in
an ordered pair, you get a vector. If you link two characters, you get a
string. By thus linking simpler data types, you make more intricate
(and presumably, more useful) data types.
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With that in mind, consider the various storage bins in your workshop:

The Stack Registers

The Stack registers are bins named with letters — X, v, Z, T, and L.
These registers are the "workhorses" of your workbench area. Here's
where you bring data to work on them. If you look at the Big Picture,
you'll see the reason why this set of five registers is called "the Stack:"
they're stacked on top of one another and are linked together in a
special way that makes "data-crunching” easy and efficient.

The ALPHA Register

With the help of this register, the computer can store and manipulate
characters (also called ALPHA characters to remind you that they are
indeed only letters and symbols — not numerical quantities).

The ALPHA register can hold up to 44 ALPHA characters at one time
—but it can never hold numbers. You can't add, subtract, or otherwise
use a "12" in any math calculation while it's in the ALPHA register. If
you need to do math with the number twelve, you'd need to convert the
ALPHA string (i.e. the combination of ALPHA characters), "12", into a
true number, 12.88, in one of the Stack registers.

Now...what kinds of data types can you build and store, using simple

numbers and characters —and using the Stack and the ALPHA register
as your "working containers?"
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Data Types In The HP-42S

Your HP-42S will let you build and store these four types of data:

ALPHA strings

1. Real numbers
. Complex numbers

2
3
4. Matrices

A real number data type is just a single real number — plain and
simple;

An ALPHA string data typeis a set of ALPHA characters—atleast
one but no more than six such characters;

A complex number data type is set of two real numbers, linked
and ordered to represent the real and imaginary parts of a
complex number. You can think of the complex data type as
linking together simpler data types (real numbers);

A matrix data type is an ordered set of numbers, grouped in rows
and columns. In the HP-42S, you can have matrices filled either
with all real numbers or all complex numbers. You can think of
the matrix data type as linking together simpler data types (real
numbers or complex numbers).

These are the forms in which you can store and manipulate data. But
you might have lots of examples of each form — so you need a way to
store and identify each datum....

36
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Containers And Labels For Your Data:
Variables And Their Names

Whenever you build a datum, it will have one of those four data types.
And if you want to store it somewhere, that "somewhere" will be a
variable. As you can tell from the Storage Area in the Big Picture (page
19) variables are eraseable, namable storage bins. They vary because
you can delete them altogether — or change their names or sizes.

That's is an important distinction between a variable and a register:
A register is a built-in storage bin — a named space (usually a space for
"working in"), which is reserved and labelled with a certain name. For
example, you've already seen the Stack registers and the ALPHA-
register. They are indeed registers, for although you can clear these
bins of their current data (i.e. set them to 8. 8888 or blank), you can't
delete the bins themselves or change their names or sizes. By contrast,
avariable has no such built-in existence. Since you createitin the first
place, you can also destroy it. Also, you can change its name, and
sometimes increase or decrease its size.

Of course, there's an HP-42S variable type for each data type. So,
keeping your thumb marking page 36, look briefly now at each of the
four variable types (don't worry yet about how you actually build and

store these variables yet; remember that this entire chapter is just
your first guided Tour of your HP-42S workshop)....
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Real Variables

Not too surprisingly, a real variable is a named storage bin containing
one real number. But here's something not quite as obvious: Unlike
otherkindsofvariables, you cannot expand a real variable to hold more
than one number. It has only that limited amount of storage space.

ALPHA Variables

As you know, the ALPHA string data type is limited to a maximum of
six characters. This may seem odd, since the "work space" where you
build these strings —the ALPHA register — can hold up to 44 characters
at once. But notice in your Big Picture that real and ALPHA variables
are shown as being stored in the same area. Theideaistolet yougoback
and forth between these two common data types (reals and strings). So
both types are limited to the same non-exandable amount of storage
space in a variable: "six ALPHA characters = one real number".

Of course, you can also have an ALPHA string with fewer than six char-
acters, but this won't save you any storage space; it will use the same
amount of space as a full six-character string (or one real number).

The interchangeability of real and ALPHA variable types in the HP-
42S makes it just as convenient to refer to all such variables as "real.”
So when you see references to "real” variables — either here in the book
or in the menus of your HP-42S — you need to realize that, unless it's
stated otherwise, this means ALPHA strings too.
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Complex Variables

Another totally shocking revelation: Complex variables are named
storage bins containing complex numbers (recall from page 36 that a
complex data typeis simply alinked, ordered pair of real numbers—the
real part and imaginary parts of the composite complex quantity).

As with the simpler real variables, the complex variable type is fixed
in its size: You just can't squeeze any more into it than two real
numbers — one for each part. But unlike real variables, you cannot
substitute ALPHA strings for real numbers in the fixed spaces of a
complex variable. Your HP-42S is absolutely stubborn about this:
Alpha data is invalidin a complex variable type.*

*'Dave...... Dave?...... What areyou doing, Dave?............ Sorry, Dave, I'm afraid I can't do that...."
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Matrix Variables

Here's the "big-ey" — the real macho variable type: You can actually
enter, store and manipulate entire matrices, using named storage bins
that are matrix variables.

And here's where you can play around with the size of variables: If you
have, say, a two-by-two matrix of values, you can actually re-size it to,
say, a three-by-two matrix, then enter the two extra values!

Notonly that, you can change the type of values that gointo the matrix:
If that three-by-two matrix you just filled up is a matrix of real
numbers, you can actually convert it to a matrix of complex numbers
instead (all the real values in it will be converted)!

This means that matrix variables are re-sizable two different ways —
the number of elements and the size (type) of the elements themselves.
Not bad, eh? Of course, this means that larger dimensions or complex
types will eat more available memory, but it sure is nice to know you
have this flexibility built right into the machine, no?

One caution, though: You can't mix-and-match. That is, a matrix is
either all-real or all-complex in the type of elements it handles. And
— consistent with the restrictions on ALPHA data within real and
complex variables — ALPHA data are allowed in real-valued matrices,
but not in complex-valued matrices.
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Storage Registers: The REGS Matrix

Now look again at the Big Picture of the HP-42S Storage Area (page
19). You'll see a long, skinny matrix already stored under the name
REGS in the "Matrix Variables" section.... What is that beast, anyway
—and what's a variable doing in your HP-42S already? You didn't put
it there, did you? Nope — this one's a built-in variable....

"Built-in? Hmmm - then it sounds more like a register to me...."

That's basically what it is —a group of registers (hence the name, REGS)
that you can't delete.

"So why are they shown as a variable — and in matrix, of all things?"

It'sbecause you can do certain things to this set of registers that you can
normally do only to a matrix variable — things such as changing the
type from real to complex, and changing the number of elements. And
yet you can also do something with this REGS matrix that you cannot
normally do with matrix variables: You can call each element by its own
"register-like” name (e.g. R,,, R,,, etc.).

But what good is such a hybrid "variable register-matrix?" Well, often
it's a real pain to need to give every stored value its own unique name
and variable space. It's often more convenient to keep a set of related
numerical values in a neat, ordered set, with each value indexed with
a number for easy automatic sorting and access (like Zip+4 or some-
thing). So HP has reserved such a set for you, and since —like a register
—it is a reserved space and name: they named it REGisterS.
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Programs

There is one other kind of container that can be named in your HP-42S
—but it isn't a data variable (see page 19 one more time). It's called a
program, a set of automatically executing instructions by which you
can actually add to your collection of tools: Aprogram is a tool you build
from other tools — the most powerful thing you can build in your
workshop.

Like variables, programs can be varied in their sizes and names —and
they take up space in your HP-42S Storage Area, but that's about
where the similarities end, since programs are not "raw materials,”
but customized tools of your own design.

As with all aspects of this First Tour, you'll see plenty of detail on
programming later. Right now, it's enough that you remember that
programs also must share the Storage Area in your calculator with the
variables you create — and that's why the Big Picture shows them
stored as you see on page 19.




Reviewing Your Storage Area

Here's the bottom line from this chapter: Your HP-42S Storage Area
is divided into areas for programs, variables, and still-available space.
And everything you store will use some of that available space.

The @CATALOG)Menu

To make it easy to review what you've stored, your calculator has a
special menu, the menu, which acts like a series of windows
(notice the windows in the Big Picture) looking into the Storage Area.
Press JJCATALOG[CATALOG) now to look at the menu list:

[ FCN | PGM [ REAL] CPR MEM

Each menu item provides an overview of what's available to use in the
various parts of your workshop. Try each selection as you read (and use

to go back to the menu after each item):

XN gives a complete list of all the functions (hand tools) available;

gives a list of any programs you've stored (none yet);

listsallthereal (and ALPHA) variables you've stored (none yet);

lists all the complex variables you've stored (none yet);

provides a list of all matrix variables (you have none of your
own as yet, but you always have the REGS matrix — that built-in
matrix of "registers"” — of either real or complex numbers);

tells you how much memory you still have available (you must
hold down this menu key to continue viewing the memory).
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The @ CLEAR)| Menu

That menu shows you what you've got stored —but it doesn't
let you do anything about it. If you want to keep your storage areas
well-organized and free of clutter, you need to use the {l[CLEAR)Menu.
This menu lets you clean out your data, variables, programs, etc.
selectively (i.e. youdon't clear the entire machine to get rid of one item).

Press and then to see this menu (it has two
"pages,” so you'll need to use the (¥) and (] to see all the selections).

Although there are some items on it that won't mean much to you yet,
notice these selections (try them, too, if you wish):

shows you a list of programs that you can clear;

shows you the list of all variables — any type — that you can clear;

clears all five Stack registers;

clears just the ALPHA-register;

clears just the X-register;

clears all the storage registers in the REGS matrix;

deletes all programs and variables, and clears all registers — a
fairly drastic move, so if you choose this selection, the calculator
asks you to confirm that it's really want you want to do.

Just remember this — in keeping with the idea of registers vs. vari-
ables: When you use the @l[CLEAR]Menu to clear a register, you remove
the data but leave the container; but when you clear a variable, you
delete it entirely — data and container.
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Pop Quiz

No sweat — just make sure you can answer these general questions:

L

9.

You see in your HP-42S display: HELLO What register is this?

What kind of register is the Z-register?

What's a menu key and how does it work?

What are _# and va?

Name the four kinds of data allowed in your HP-42S.

What's the difference between a register and a variable?

Name the four display types. How do you move between them?

What's so special about the ALPHA-register?

What if you left for Katmandu without turning off your HP-42S?
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Pop Answers

This could be a Message Display, or it could be showing you the
contents of the ALPHA-register or the X-register. If it's the X-
register, then it would display % "HELLQ". Ifit's the ALPHA-
register, then you'll see the alphabet menu on the bottom line and
HELLO on the top line. See pages 23-24 to review displays.

The Z-register is a Stack register — part of the automatic Stack
of registers where you do most of your "data crunching.” These
registers are named with letters to remind you that they're in
this special Stack (see page 35 to review).

The meanings of the top-row keys depend on the type of display
you see. For example, if you see just the Stack Display and press
(LOG), your HP-42S will simply take the common logarithm of the
number in the X-register. But when a Menu Display is showing,
this very same key acts as a menu key. Pressing (LOG)in that case
will select the fourth menu item (see pages 31-33 to review).

va and _» are annunciators. The va announces that the current
menu has more "pages” —that you'll see more choices if you press
the (a) or (v) keys. The _» announces that you've pressed the
orange "shift" key (§§§), so the machine will interpret the next key
you press in terms of the orange writing above the key instead of
the white writing on the key itself (see pages 26 and 32-33).
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5. Thefour data types are: real numbers, ALPHA strings, complex
numbers, and matrices. Complex numbers are linked pairs of
real numbers; matrices are linked sets of either complex or real
numbers (but not mixed). An ALPHA string data type is allowed
anywhere a real data type is allowed. See page 36 to review.

6. Variables are storage containers that you can create, name, fill,
empty and delete entirely. By contrast, registers are perma-
nently-created-and-already-named storage containers that you
can only fill and empty —but not delete from existence altogether.

7. Thefourdisplaytypes are: Message, Stack, Menu, and Program.
Much of the movement between displays is automatic, but you
have some control over it. To move from any other display to the
Stack Display (your "work- bench") you press (sometimes
more than once). To move from the Stack Display to a Menu or
Program Display, you select a function that requires that type of
display (see pages 23-24).

8. The ALPHA-registeris the only storage register in the calculator
that cannot be directly involved in mathematical calculations. It
holds up to 44 ALPHA characters (see pages 35 to review).

9.  Afterabout 10 minutes, your HP-42S would turn itself off. Then,
if you returned later and turned it on, its display (and memory)
would be the same as before. As long as its batteries last, your
calculator will continuously remember everything you store init.
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Your Favorite Tools:
Arithmetic And The Stack

All right — so you have this whole HP-42S workshop full of tools to try
out. Where do you begin?

Probably right there in front of you — at the workbench itself, no? After
all, you can't do much else until you learn the basics of "number-
crunching” with your favorite tools and workspace — the Stack.

If this is your first experience with Reverse Polish Notation (RPN, for
short), you'll want to spend some time in this section. And evenifyou're
an old hand at HP-42S arithmetic, you're going to need a detailed
knowledge of the Stack in order to write good programs — so a review
with this section may be just the ticket.*

So turn your machine on (if it's not on already), and make sure you see
the Stack display, showing both the X- and ¥-registers.

Your tools are ready....

*But, if you really do know your way around the Stack, and you're already quite comfortable with
doing arithmetic on your HP-42S, including negative numbers and scientific notation, then feel
free to go on to page 74 now.
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RPN

So what is RPN? It's a way of doing arithmetic that's a little different
and a lot more efficient than the way you might "say it out loud."

For example, if you were "saying" the solution to an addition problem,
you'd probably say something like "5.79 plus 34.6 equals 40.39." This
seems easy and intuitive, right?

11((5.79 + 25) + 34.6)
(40x 22)

OK, but try "saying” the solution to this: 19-

"uh...19 minus the quantity 11 times the quantity 5.79 divided by 25,
plus 34.6, divided by the quantity 40 times 22 equals ...?"

A person could get a sore throat with all those "quantities," which are
meant to denote the parentheses, right? And it's pretty hard to tell
where the parentheses should open and close, isn't it? If you get
several nested sets, it's a real pain to make sure you've got a closing
parenthesis for every opening one.

The point is, all those troubles are still with you if you use a calculator
that tries to mimic the way you "say it out loud" —a calculator that uses
"algebraic notation,"” rather than RPN.

With RPN, you never use parentheses (no matter how complex the
calculations get) nor do you even need an (=) key (notice that your HP-

42S has neither keys nor an (=) key).

"How is this possible?” Glad you asked!....

50 An Easy Course In Using The HP-42S



The main "strategy” with RPN is: A. Key in a number;
B. Do something to it.

And most RPN calculations are just repetitions of this simple pattern!

Example: Press so that you see the Stack, then add 5.79 and
34.6 on your HP-42S.

Solution: Do the above procedure twice:

A.  Keyin(s]-]7]9)
B. Press to "finish" it.

A.  Keyin(3]4]-]s};
B. Press(# to add it to the previous number.

Result: x: 48.39

Putting the action at the end of the sequence of numbers is what makes
RPN so different — and so much easier — than the way you're used to
"saying” a solution (and it's also what puts the R in RPN*).

For one thing, it eliminates the need for an (=) key, since pressing
signifies that you're ready to have the operation performed. But the
biggest advantage is that you never need parentheses, because you're
always "combining as you go." You don't need to give the machine the
entire problem before beginning to solve it!

*See the footnote on page 42 of your Owner's Manual for more details about how RPN got its name.
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The Stack

The Stack is what makes RPN arithmetic possible: You don't need to
key in an entire problem at once with an RPN machine because it can
accumulate the intermediate results (partially completed calcula-
tions), letting them "stack” up until it's time to use them.

So whenever you do arithmetic on your HP-42S, you're using that set
of five registers — named X, Y, Z, T and L —known collectively as the
Stack. Four of these registers (X, ¥, Z and T) work in a closely linked
fashion to do the arithmetic (the L-register is important, but not while
you learn the details of arithmetic. Until further notice, when you
think about "the Stack," just think about the X, ¥, Z, and T-registers).

The first thing to realize about the Stack is that whenever you key a
number into your HP-42S, you're keying it into the X-register. All
numbers are keyed into the X-register.

Challenge: Set the Stack up like this:

T: 56.87
1Z£:436
l'_ v: 10,02 7|
Lix6. ] |

Solution: e e DENREE ) BENTERI)0 - 2 ENTER(E)

OK, but what's really happening when you press that key?
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Take a closer look at the inner workings of the Stack as you re-solve the

What Is Stack-Lift?

previous Challenge....

Below is a series of Stack diagrams, a handy way to demonstrate

what's happening in the four Stack registers.

In these diagrams, the visible portion of the Stack (what you see in the
display), is outlined in the dashed boxes. And the ?'s mean, "some
number is there, but for the purposes of the example, it doesn't matter

what it is."
T 2d T: ?¢ T:?b T ?b
ZARCINNN N VA RN N V28 C I N V5% C
v 2b e lv: 5687 [llv: 96.87
% ?7a _ _ _ % 56.87_ _ |x: 96.87 _ |x: 43.6_ _ ]

L e ll— & M aame 7

N

T: ?a T: ?2a T: 56.87 T: 56.87

Z:5687 | |2:5687 | [Z:4360 | |Z:4360 |

lv.43.60  |lv.43.68  |lv. 10.62 v 16.62

x: 43,68 |[x 18.82_  |[x: 18.82  x:6_ |
el l—egm TL— @ &

Study this diagram and compare it with your HP-42S display as you

re-solve the example (press (#)to clear the 6_ ifit's still in your display).

Notice a few things that tell you a lot about how the Stack works....
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Often, when you key a number into the X-register, the numbers
in the other registers are "bumped" up one notch (and the value
that was in the T-register is bumped off the top — gone for good,
never to return). This is how the Stack automatically saves your
partial results when you're doing a big arithmetic problem: as
you key in the next number, the previous (partial) result bumps
up a notch, "floating around" above until you need it.

This "bumping up process is called "Stack-Lift,” and whenever
the Stack is ready to do this, you say that Stack Lift is enabled.
When the Stack is not ready to lift, you say that Stack Lift is
disabled. Most of the time, as you do arithmetic, you want the
Stack Lift to remain enabled — and, sure enough, that's how it
works. But sometimes you specifically want to disable it....

Whenever you press ([ENTER), you cause three things to happen:

First, you terminate digit entry, which is a fancy way of saying
that you tell the machine you're finished keying in the number
in the X-register. If you think about it for a minute, you'll realize
that you must have some way of telling this to the machine, since
with RPN arithmetic, when you add 2 and 2, the order of entry is
(2)2)3), so you need something in between the two (2J's to tell the
machine that you do indeed mean two 2's, not one 22.

Next, you cause a Stack Lift — but without keying in any new
value to the X-register. That is, all Stack values are bumped up
one notch —just as in any other Stack Lift — but the new value in
the X-register is still the same as the previous value.
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Finally, youdisable the Stack Lift —so thatifyou now keyin a new
number to the X-register, it will not bump everything else up, but
simply overwrite the previous contents of the X-register.

Thus, in the example, as you key in every number, you press
to (i) terminate the keying-in process; (ii) lift the Stack
(thus saving a copy of this latest number in the ¥-register); and
(iii) disable the Stack to ensure that the next number can slip
right into the X-register without further affecting the rest of the
Stack!

Right now, you might be thinking that this is an awful lot of detail to
have to remember just to do arithmetic —but don't worry. It takes only
a little practice and the Stack will become as automatic as, say, driving
a car or riding a bicycle!




Putting Two And Two Together

Of course, to do actual arithmetic, you'll need to do more than just "set
up the Stack.” Here's how you use the Stack to crunch numbers....

Do This: With your Stack properly set up from the previous Chal-
lenge, press the (X) key to multiply together the contents of
the X- and ¥ -registers.

Result:

x =
o
00
— g
&

Look at what happens to the stack during this multiplication:

T. 56.87 T. 56.87
2:43.60 | 12:3687 |
[v1g.02  |lv:43.60 |
6 i 68.12 |

When you press the (X) key, several things happen:

The values in the X- and ¥-registers combine in the multiplication
operation, and the result lands in the X-register.

Next, since two numbers have just been combined into one, the rest of
the values above simply drop one notch (the T-register stays the same).

56 An Easy Course In Using The HP-42S



And (best of all) at the end of the operation, the stack is left enabled,
so that you can now key in another number to the X-register, and the
previous result (68, 12) will "bump" up to the Y-register — all ready to
be combined with your new entry!

So Go For It: Subtract 42 from that last result.

Nuthin' To It: Just key in (4]2), then press (5).* Here's the result:

y: 43,60
¥ 18.12
And here's what happened:
T: 56.87 T: 56.87 T: 56.87
2:5687 | ]2:43.60 | |Z:56.87 |
va 43.60 Hv 68.12 }fv 43,60 }
Ix 68.12 42 _ jx18.12 |

See how an enabled Stack Lift allows the upper Stack values to simply
"ride" along during the calculation?

And notice how the subtraction operation subtracts the X-value from
the Y-value (i.e. it's "Y minus X"), not the other way around. Each
operation that combines two numbers has a specific order (although in
some operations, order doesn't matter).

*Notice, by the way, the efficiency of RPN here: If this were not an RPN machine, then to do this
example, you would need four keystrokes (5)(4]2)(=)), rather than three (a[2)=5)!
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Chain Calculations

By now you can begin to see the advantages of the RPN Stack —
especially when Stack Lift is enabled for subsequent ("chain") calcula-
tions. For that very reason, most operations will leave the Stack Lift
enabled (indeed, is one of very few keys that disable it).

Now try this problem as a fuller example of the Stack, its lifting and
dropping — and the beauty and simplicity of RPN:

Problem: Calculate 3.57 x (67.12 + (89.43)?) without storing any
numbers or writing down any intermediate results
(and of course, there ain't no or (=) keys either)!

A Solution:  (8]9]-J4]3) (e T B E s 7IX)

Answer: 28,791.58

You may be wondering how to decide on the "order of doing things."

That's not too hard — remember how you were taught to analyze such
involved, chain-calculation problems in school?

"Work from the innermost parentheses outward."

It's still good advice — especially for RPN arithmetic! Study the
following diagram as you repeat the keystrokes....
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T: 43.60 T: 43.60 T:43.60 T:18.12

Z: 43.60 Z:18.12 | |Z:18.12 | [Z:28,791.50 |
[v18.12 |l 28,791,580 I 28, 791,58 I 7,997, 72 |
[% 285 791,50 | [x B9.48__ |||x 72997, 72 ||x 67.12_ |

L Seamm If— sl — e £

T: 18.12 T: 18.12 T:18.12
Z:18.12 Z:28,791.50 Z:18.12

[Tf : 28,791.50| } Iv: 8,064.84 _} Iv: 28,791.50]
| [x 8954, 54 Jix=3.5?_ || 28,791.58)

® SMssemm s T

Notice that any operations, such as (X] and (4], that combine two
numbers into one result will cause the Stack to drop, but an operation
such as (X3, will affect only the "X-value," as the name implies.

Of course, there are other solutions, too. For example, you could have
chosen to key in the numbers in the order you encounter them in the

problem: (3]s]-J7JENTER)(6]7) - I 2JENTER) (8] s ) - L4 3 XD

But this takes more keystrokes than the other way. And besides, if you
limit yourselfto this left-to-right method, you simply can't solve a prob-
lem like this one: 112 — (386,000 + (35.7 x (67.12 + (89.43))

You have only four Stack registers, remember; and the whole idea of
RPN is that you key in only part of the problem at once, reducing it and
simplifying it as you go. So the best way is always to work from the
"innermost” parentheses "outward."
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Are you starting to get "oriented"” to RPN?

6.7 +V(6.7¢ - 43.9{2.12)
2(3.9)

Try Another:

Solution: Again, work from the "innermost" expression "out-
ward:"

ELEX EHEX O

(e TBHERENREXE
Answer: 1.30

Getting easier, isn't it? And of course, with practice, you won't be
needing even to think about what's really going on in the Stack as you
do this. After all what would be the point of a more efficient form of
arithmeticifyou spent alot of time trying to remember how todoit and
why it works?

For now, though, check the Stack diagram opposite, just to be abso-
lutely sure you know what you're really doing....
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T:18.12 T:18.12 T:18.12 T: 28,791.50
Z:1812 | |Z:28,791.50 | |Z:28,791.50 | |Z:28,791.50
[ 28,791,508 Iv: 28, 791,56 I: 28,791,508 I- 44.89 |
[ 28,791. 98] x €.7_ % 44.89  fx 4 _ |
L— T L5 @ 7
T:28,791.50 T: 28,791.50 T: 28,791.50 T: 28,791.50
Z:44.89 Z:44.89 Z:28,791.50 Z:44.89
w400 Nviaoe  Jlvad89  Nvi15.66 |
o488 %39 fx 19,88 x: 2.2 |

f%f% T grme 7|

T: 28,791.50 T: 28,791.50 T: 28,791.50 T: 28,791.50
Z:28,791.50 Z:28,791.50 Z:28,791.50 Z:28,791.50

v 44.89 v 28,791.50v 23,751.53[v: 3. 44
VBT X ILE (x50 |ix 6.7

T:28,791.50 | |T:28,791.50 | |T:28,791.50 | |T: 28,791.50
Z:28,791.50 | |Z:28,791.50 | |z:10.14 Z:10.14
[T.?&T, F9T.'Sa'} [?:_1"9_54_ i ‘} If 200 |
L1814 2. jx2.88 Jx3.9_ |
»TtL—— g L T s e 2
T: 28,791.50 T: 28,791.50
Z: 28,791.50 1Z:28,791.50 |
R — r?:_lﬁ.ﬂ—__] —> 8 —» v 28791.50]
x7.88 | Ix1.38 |
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Changing The Sign Of A Number

Of course, if you're going to do much arithmetic, sooner or later you'll
encounter some negative numbers, so you'd better know how to handle
them, right?

Try This One: Find -4.56 x (3.4 + 6.79)
Solution: Press (3] - J4[ENTER)(6 - J7]9)(H) (¢ - L5 )8 [+~
Answer: -46,47

See? The key simply changes the sign of the
number in the X-register.

Of course, goes both ways: It changes a posi-
tive number to a negative — and vice versa. Press
it again now to change the -46.47 to46.47.
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That () Key

Problem: What's 2,500,000 x 3,000,000 ?

Solution:  (2]5]0JoJ o) oJoJENTER] 3] 0] 0] o) o] o] o]X]
Answer: 7. OBE12

And what's that? It's just a shorthand way of writing
very large (or very small numbers), a notation called
"scientific notation,” since scientists often need to use
such numbers. You'd read 7.38E12 as "seven-point-
five-zero times ten to the twelfth power."

Of course, you can key in numbers in scientific notation,
too. Forinstance, you can do the above problem without

even using the (0) key: 2 SIE[eJENTER

One More: Calculate (-3.46 x 10°) + (4.23 x 107)

Solution(s): (3] -Ja[s]+/-JELs[ENTER) (4] 2 3 E[+/-[7)(=), or
B el s E S ENTER) (4 2B E[T [+, ete.
Answer:-8.18E15

You can use the key at any time while keying in
anumber. And inscientific notation you'll change the
sign of either the mantissa or the exponent — which-
ever part of the number you're keying in at the time.
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The («) Key And

All right — you now know some basic arithmetic, how to use negative
numbers and a little bit about scientific notation.

But still, nobody's perfect. What do you do if you make a mistake while
keying in a number?

Like This: Suppose you wanted to multiply 56.87 and 23.4.

So you blithely rattle off (5]6]-]7]8) ...(...00ps).

Not To Worry:  Thisis the main reason for the («) key. When you're
keying in digits, it is indeed a simple backspace
key, so use it as such....

First, back out your erroneous digits: («)(«).

Now key them in correctly: and finish the
problem: ENTER)2)3)-J4]X). Answer: 1,338.76

Not too mysterious, right?




OK, but what if you want to get rid of the entire number (i.e. "start
over") altogether? What ifit's not just a digit or two — the whole thing's
bad?...

Try This:  You want to add 1.61803398875 and 3.14159265359.

8808008800000 EN:E
B4 8 5 2 6] 5] 3]5)9)...00ps! — you botched that

second one —and it's going to be easier to start over than
(#)back to fix it. So you'd really like to clear that number
in the X-register entirely. But how?

Solution: Remember the menu? Press that key now and
choose the selection on the far right: EEl.

OK, you've now cleared away the 3. 14195265359_ and
replaced it with just 8. 88. And here's your display:

So far, so good....
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Next Question:

Good News:

When you start to re-key in (3] - [1]4]1]5]9)..., will
the 8. 88 be bumped up? That is, is the Stack Lift
enabled right now?

Hopefully not, right? After all, you still want to
add this number to what'sin the Y-register (1. 62).

The function leaves Stack Lift disabled, so
the 8. 8@ that you've temporarily placed in the X-
register (to clear it) does not "bump up” and get in
the way of your arithmetic—it's overwritten by the
corrected entry that you're keyingin. HP designed
that way, because they knew that the main
reason you normally use it is to correct an entryin
the middle of some calculation — and you don't
want the rest of the Stack "messed up."

So although most operations leave the Stack enabled (making it easy
to do chain-calculation arithmetic), there are two keys that disable the

Stack.

First, you had the key; now there's ITEH, too.
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Yes, But: Now repeat the previous problem — exactly — except
this time do it the long way: "back out" the erroneous
number with the (@) key....

Guess What: It works the same way, doesn't it?
It's a fact: Whenever you use the (@) key to clear the

very last remaining digit in the X-register, you are
actually using the function.

Not only that: If you're not keying in a number at all, then () is not
"backspace" at all —it's then, also!

Prove It: Do some arithmetic (or anything else that leaves Stack
Lift enabled): (1JENTER) ().

Now press (#). Voil4! That's not backspace — that's ITEHl.
It cleared the entire X-register and disabled Stack Lift.

So remember: and are the two common functions you'll use
that disable Stack Lift. And except when you use it to "back out” part
of the number you're keying in, the («) key is also a convenient key.
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Moving Numbers Around In The Stack

Those Stack diagrams were pretty helpful in understanding "where
the numbers go" when you're not using them, weren't they? After all,
you can see only two Stack registers at a time — the X and Y- registers,
so0 you must simply "imagine" the other two, right?...

Hmmm - come to think of it — is there any way you can check the
current contents of those other two registers (Z and T) — without
messing up the values in the Stack?

You Betcha: Set up your Stack so that it looks like this:

T: 8.00

12390
:’ y: 4,60 7|
L4 |

Now, your challenge is to replace that 3. 98 in the Z-
register with a 1. 38 —without changing the valuesin
any of the other registers.

Solution: First, you must set up the Stack: (8 JENTER(3] - [9 JENTER)

(4] [s]eNnTER) (8]~ [4). No sweat, right? You've done
this kind of thing before.

Now for the "surgery:" R+[R+)(«) - 3)RIRY.
Not bad, eh? See how this works?
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The [RY) Key

The (R} ("roll down") key causes the Stack to do just that —its contents
rotate or "roll down" by one register. The valueinthe T-register is sent
down to the Z-register; the Z-value down to the Y-register, and so on,
and the value in the X-register is "rolled” up into the T-register to
complete the rotation.

So in a (RY}, no numbers are lost; only their locations are changed. The
Stack registers arelinked in a circular pattern (hence the "roll"), where
the bottom register (X) is connected to the top register (T).

This means that four consecutive ‘s will roll the Stack completely
aroundonce-back to itsoriginal state. Thisis how you can quickly look
at all four values without changing any of them.

So in this last solution, the trick was to roll the Stack down twice —to
get the doomed 3. 98 into the X-register where you could clear it out
with the (@) key. Then (because the () key acts as a in this case,
as you know), the Stack was left disabled, so you keyed in (1]-)3), then
rolled the Stack down twice more — that's now four (R)'s in all — to get
back to the original positions of the values. Pretty slick!
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The Key

There's one other key that you'll often find useful to manipulate your
Stack registers: The key. Suppose that you wanted to...

Do This: Set up the contents of the Stack as shown here (this
should be exactly how they ended up from the previous
problem, but if you want to review them quickly to

check, you now know what to do — —right?):

T: 8.00
213
:‘ v: 4,60 _‘]
Lx9.48 ] ]

Now, the challenge is to reverse the order of these values.

Solution:  As with most Stack manipulations, there are many
ways to do this, but here's one of the easier ones:

(XxY]Rt{R]XxY) (Deceptively simple, isn't it?)

The key ("X exchange Y") simply exchanges the values of the X- and
Y-registers — which is handy for all sorts of things (not just stupid little
exercises like the one above).

For example, the (=) and(-) keys are defined only as "Y + X" and "Y - X"
—not the other way around. So, to divide or subtract in the other order,

you just use once to swap the two numbers, then use (=) or ().
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Notes, Doodles, And Stack Practice

T: T: T: T:
z 4z Az z ]
N E—| C— C—
x___ hix__ ] i _ i _ I
N Kol BN K N Ky J
T: T T: T
Z: Z: Z: Z:
[ [ 1 (e [
I T TS - |
W __ | ] e _ x| I
KN BN KN BN KN N 2
T: T: T T
Z: Z: Z: Z:
"~~~ (/i [ e T T
Ik TS [ HY ]I
S _ ] X _ e _ X I
B N M KN N 2
T: T T T
Z: Z: Z: Z:
[ [ 1 [ 1
I [ e [ |
S _ i _ nx_ ___ hx_ I
M N M 2
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The L-Register

OK, ok, now that you've got a little Stack practice "under your fingers,"
it's finally time to let you in on the big secret: "What-in-L is the L-
register?”

Think of the L-register as an automatic precaution your calculator
takes, "just in case"” you didn't really want to do whatever you just did
to the number in the X-register. That is, any time you do an operation
on the number in the X-register — anything that would affect its value,
— a "back-up” copy of that number is placed into the L-register.

In other words, operations that alter numbers (such as (4, (x), and (=)
will indeed save a copy of the X-value in the L-register before changing
the original in the X-register. But functions that clear or move numbers

around (like («),(X%Y),([R¥), and [ENTER)) do not do affect the L-register.

"Fine —so what if you ever need to make use of this back-up copy? How
do you retrieve it?"
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The Key

Here's the key for retrieving that "emergency copy” of the X-register
because you've made a little goof-up during your calculation.

Watch:  You're trying to multiply V216.14 x (789F, but unfortunately
you press @1e[9MX3(=)...uh-oh! Drat!
Now what? You could start over, of course, but why not use
the L-register?

First, press and (X]to undo what you just did (thus
recovering V216.14 ). Now press again and pro-
ceed correctly: Bingo!  Answer: 95152,117.33

Keep in mind that when you use the key, you're bringing a
copy of the L-register to the X-register; that same back-up value will
stay in the L-register until you next alter the contents of the X-register.

And you can also use simply to save yourself keystrokes...

3.51-(4.33x 109
(433x107)

Solution:  (3]- S JENTER[4] - (3 I3 E+/-[2[-JLAST X]-]

Like This: Calculate

Answer: 808,86
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Take a breather here for a moment and reorient yourself a little bit:

All this time (the last 25 pages), you've been learning and practicing

with the tools that are most immediate to your workbench —the Stack.

And look at what you know already:

You know something about arithmetic — and about how Stack Lifts
(and drops) happen as you're doing a calculation;

You know that most operations leave Stack Liftenabled —so that it's
ready to lift when the next numberis put into the X-register —except
for and IFEH;

You know that the (@) key can act either as a "backspace” (when
you're keying in a number) or as a convenient way to IHEN;

You know at least a few tricks for manipulating the values in the
Stack —moving them around without changing them — with the
and (R keys.

You know how to use the L-register and the key to recover
from an error with a back-up copy of the value previously in the X-
register.

So, in theory, you're perfectly comfortable with all these things, right?
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Reality Check*

Todouble the numberin the X-register, you can use the keystrokes

ENTER)(2)(X) (three keystrokes). Can you accomplish the same
thing with only two keystrokes?

Compute -8.9+(4.57—(3.5xV7)) .

Without using the key, set up the Stack to look like this:

T: 1.6000
Z:3.5000
lv: 2, 2000 ]
[x: 4.7888 |

Using the Stack you just set up in the previous problem — and
without keying in any numbers, compute:

(3.5-2.22+47
1.6

What four keystrokes can completely clear all of the Stack reg-
isters? Don't use the menus for this procedure.

*A KA. a"Pop Quiz"
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Real Answers

Yep: ENTER)(+). (Right? ...Right.)

Here are two different approaches:

R EXNEEDEY S ET XY or
CREEREBECEDBHEEFABE

Answer: 1.98.

Do you see how you can use the and keys to effectively
reverse the order of (<) and (%), respectively?

First, notice that the display should be set to FIX 4 decimal places
(press {DisP), then HETN(4JENTER). Notice also that the number in
the X-register should be terminated (i.e. it must have no trailing
cursor like this: 4. 7_). Here are some of the possible solutions:

LY EL 8D YRR XY or
OOUEOB08Ea0aES) 00806,
LDy (- Je IxxY) BT822 [2) X=Y), ete.

The point is, almost any non-digit keystroke except or («)

(N¥W) leaves Stack Lift enabled and terminates your digit entry
(whereas disables Stack Lift and terminates digit entry).
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4. TryRIJEXIRYXXY[RYRHRH+[X2Y[+) (one of many possibilities)

Answer: 3.9938

Wouldn't it be lovely if there were a "roll up"” function to go along
with "roll down?" It sure would be a lot more convenient in this
case, wouldn't it?

Well, there is such an animal. It's a "hand tool" — like all the
Stack-manipulation tools you've been using up to now — but it
isn't used often enough to merit a key of its own. You'll find it,
therefore (along with all the "hand tools"), listed in the {l(CATALOG),
under ("FunCtioNs").

Press (a]afafaJala]a]a)a a(a(a]a]a) (that's 14
(aJ's — rolling backwards through the many pages of this huge
menu — which is the fastest way) to find the menu choice, IZN.

5. («[ENTER[ENTERJENTER) or (0 JENTER[ENTER[ENTER) will both work. Of
course, if you're allowed to use the menus, then
(ClLear STack) would be the best choice.
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Bigger Hammers:
Higher Math And Other Number-Crunchers

All right, now that you've been introduced to the Stack and its tools,
you're going to start using them as you look at the other tools in your
workshop.

You'll notice that most of the common Stack functions have keys of
their very own (e.g. the arithmetic operations, (XxY), [Rt), ENTER), (#), etc.)
— because you use them so often. You might say that the keyboard is
like a shelf built right over your "workbench," where you keep your
most-used tools "within easy reach” (i.e. you don't have to use menu
keys to go to the hand-tool storage area to "get" these functions).

Well, there are some other commonly-used "number-crunching” tools
on the keyboard — on that "easy reach” shelf, too —and now it's time to
get acquainted with them.




Exponentiation: Roots, Logs, And Powers

The keys you need for any root, logarithm or power problems, are
located in the top row on your HP-42S keyboard.

Try This:

Solution:

Find (34.19 + ﬁ)z

Press (3] 4] - 1o ENTER[ 1 [ /x[+]
or G N1 VxHENRX)
or (34 e eN&R[ I[P (2 WYX

Answer: 1,175, 1867

When it comes to squaring a number, you have all
sorts of options — including the ¥ key.

Try Another:

Solution:

Find (4.56)*¢

Press (@ 5s N 3O @Y™
Answer:233.6532

Note that, like subtraction and division, the (¥¥)
(exponentiation) keyisa function that requires you to
give the two numbers in a particular order; for expo-
nentiation, you need to enter the ¥-value (the base)
first and then the X-value (the exponent).
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When you exponentiate, you're raising the base number to the power

indicated by the exponent, right?

Now gothe other way: If you have a number thatisthe result of raising
a known base (say, 10) to some power, how do you find out what that
power was? You take a logarithm.

Like This:

Solution:

First, find 10**: (1]oJENTER) (2] J5) M) or (21-J5) W09

Answer: 316.2278 Now, starting with this answer,
work back to find the power that 10 was "raised to."

Answer: 2.9888  Shur 'nuff!

Solution:

The LN function is the Natural Logarithm (base e); the
LOG function is the common LOGarithm (base 10).

However, there's a formula you can use to convert be-
tween the logarithm of any base, b, and the natural (LN)
base, e: In(x) = log, (x)In(b)

Verify this for the common LOG base (i.e. use x= 100 and
b=10:

First, the easy way: (1)0JoJIN Answer: 4.6852

Then the indirect route, using the above formula:

(o) oJtog)(1)oJIN[X) Answer: 4,6852
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Good Questions:  What's the easiest way to key in the natural LN
base, e (to 12 digits, of course) on the HP-42S?

How about the same approximation for n?

elQ” 9
el °

How much is

Decent Answers:  To get e, just compute e': (to temporar-
ily see the 12 digits, you can press and
hold it down): 2.71828182846

To get &, just press and to peek:
3.141592653359

As for that bizarre and hairy fraction, do this:

CONE>) @) @) X @O eI X

Answer: 8.8544

Perhaps that last one threw you a bit.

Remembertotreat anumberbase and its exponent together —asifthey
were enclosed together in parentheses. When looking at the top half
(the numerator) of the fraction, you should see e(10") —two numbers,
not three. The same goes for the bottom (the denominator) of the
fraction: n(e'®). If you do this, then knowing about RPN arithmetic and
how to work from the insides of parentheses outward, the problem is
much easier, right?
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Common Trigonometry

You're slowly adding to your repertoire of workbench tools, aren't you?
You now know about the exponentiation tools within your easy reach.

Next, move down a row, and look at those functions on the three right-
hand keys. It's time you got comfortable with your basic trig tools....

What would you do, for example, if you encountered a problem like
this?
Atan(sin(22°) + cos(1t/6) + tan(-125°))

You'd whip out this book to review trigonometry, wouldn't you?*

The word trigonometry itself means "the measure of the trigon." And
ifa pentagonis a five-sided figure, then a trigon must be...yep—a three-
sided figure (also known as a triangle).

So trigonometry is "the measure of the triangle” — the right triangle,
actually. And long ago, somebody noticed the quasi-mystic relation-

ship between right triangles and circles.

Take a moment here and contemplate it....

*Of course you would.
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Every point on a circle (centered at the origin of a coordinate system)

can define a right triangle:
B

e NN N
NN AN

Each triangle is formed from a radius through the point and a line
segment perpendicular from the point to the horizontal (x-) axis.

The important question is how you know exactly which point on the
circle you're talking about. The points above have been given names
A,B,C, and D, but that isn't a very precise system.

Look at point A above. In order to get to A from the positive x-axis, you
must "sweep out an arc:”

¢—beginning point

Thus, point A can be "renamed” —identified instead as a measure of the
arc "swept out" bys the hypotenuse as it "sweeps" from the beginning
point (on the positive x-axis) counterclockwise to point A.

So, how do you measure this circular arc —in what units? The HP-42S
offers you three different ways:

Degrees Radians Grads
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One way to measure arc is to split up the circle's total swept angle into
360 equal pieces. There are 360 degrees of angle (or arc) in a circle.

Another common method to measure arc has to do with the distance an
imaginary ant would cover if it were to start at the x-axis and crawl
along the circle until it got to the point in question:

-

The total distance around the circle (its circumference) is always equal
to 2n times the radius of the circle. Soifthe ant walks around the circle
for a distance of exactly one radius, it will have walked an arc length
of exactly one radian. There are 2x radians of arc length in a circle.

Thus, you can measure circular arc either by the angle it sweeps out
(degrees) or by its length (radians).*

*The third method of measuring circular are, as offered by your HP-42S, is not as common as the
other two, but you should know what it is. It was developed probably because 360 degrees is an
awkward, non-decimal number to work with. Thus, there are 400 grads of arc in a circle — or
exactly 100 in each quadrant (quarter part of a circle).
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The Menu

So how do you tell your HP-42S what units you're using in your trig
calculations — whether you're talking in, say, degrees or radians?

It's easy — you just...

Do This: Press (twice so that you don't EXIT after

the first selection). Now look at the first three menu items.

These items are the three possible methods of measuring
arc. One of them is selected at all times — the one with the
little box next to the menu choice.

Right now, [Ad] is selected, so your HP-42S is "thinking" in
degrees. Butit doesn't know what you are calculating in —
only what it is calculating in. And if you're calculating in
radians and it's calculating in degrees...well, your answers
will be garbage. You must keep in mind which MODE your
machine is set to!

Actually, your HP-42S will remind you: Press the buttons
to choose KT and [fIA. Notice the little annunciators, RAD
and GRAD, that appear when you do this. Now select Il
once again. See? If neither RAD nor GRAD is showing, then the
machine is in degrees — and the menu confirms this.
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So, what do you know about your workshop's trig tools so far?

e Every point on a circle defines a right triangle, which can also be
specified (more conveniently) by its arc measure;

¢ Your HP-42S lets you choose (with the menu) between
three different units of arc measure.

But do you remember why you want to measure arcs in the first place?
What does all this have todo with SIN, COS, and TAN —you know...trig?

The ratios of the sides of these right triangles are what make them so
handy for finding distances and angles that you can't easily measure

— such as the height of a skyscraper or the distance across a lake.

Here are those ratios for a right triangle defined by an arc measure of

angle 6:
,
y
0 !—I

X

SINe(6)= L COSine(6) = % TANgent(6) = 2

cosecant() = secant(6) = cotangent(6) = %

r
X

<~

Thus, for example, to find SIN(22°), you must:

* find the point on the circle at 22 degrees of arc from the beginning
point (on the positive x-axis);

* look at the right triangle defined by that point;

¢ calculate the ratio y/r for that triangle.
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Now Then: No kidding — find Atan(cos(r/6) + tan(-125°) + sin(22°))

Gulp:

In this ugly problem, you have mixed units. Whenever
you see the little ° mark, the angle is being expressed in
degrees; otherwise, it's in radians.

Also, you haven't been told in which angular units the
final ATAN should be calculated.

And keep in mind that ATAN(x) means "the Arc (or Angle)
whose TANgent is x." There happen to be a lot (mathe-
maticians say "an infinite number") of angles that have
x as their TANgent (and the same is true for ACOS and
ASIN) — because you can continue to sweep out arc by
going around the circle repeatedly (after all, 22° is the
same point on the circle as 36,000,022°, right?).

So your HP-42S makes the assumption that you want
the first angle it encounters that has x for its TANgent.
Now, knowing all that, how do you solve the problem?
Start in radians mode: EE. Then

(6 J=-Jcos) @moDES) I (1) 2] s J+/-JTANI=)
(2] 2JSN[+) EATAN

Answer: 44,4586 (degrees. You know this because this
is the last MODE you set —and neither theRAD nor the GRAD
annunciator is showing).
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Yes, But:

Nope:

What if you now want to see this result in radians? Do
you need to repeat the entire calculation?

Press @(CONVERTICONVERT). This menu allows you to
actually alter the number in the X-register from one set
of angular units to another (by contrast, when you
switch in and out of RAD mode, for example, this affects
only subsequent results —not the number already sitting
in the X-register).

To convert from DEGrees to RADians, choose and
voild! Answer: 8. 7738

To convert back again, just press B34

Get This:

You can even convert to and from Degrees, Minutes and
Seconds! For example, when you solve for an answer in
degrees (as you just did), it is given to you in "decimal
degrees.” Thatis, this44.4586 means "44 degrees, plus
45.06/100ths of a degree."

But press ...bingo! You now have 44.2782, in
HH.MMSS format (44 degrees, 27 minutes, 02 seconds).
It's HMS (not DMS) because H is for Hours; hours and
degrees both have 60 minutes of 60 seconds each.

Press now to convert back to decimal degrees.
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One More: Find cos*(37°) + csc?(48°) + sec?(156°)

Solution: There are two new problems here. First of all, in what

order do you use and Isit first the and then
the (X2 - or vice versa?

The correct method is the first one: youneed to calculate
the COSine and then square the result.

Second, how do you calculate csc and sec? There are no
keys for those functions!

Well, if you noticed back on page 86, csc (cosecant) and
sec (secant) are the exact reciprocals of SIN and COS,
respectively. This means you'll need to use the recipro-
cal key, (¥/x), to calculate these functions. To find csc(48°),
for example, you'd first find sin(48°), then press (/).

Now, knowing all that, turn to the task at hand:
(3]7Jcos]
(4] 8]ISN]

Answer: 3.6468

Chances are, you're heartily sick of trig by now. But it's nice to know
you have all this right there "near your workbench" (on the keyboard).
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Speaking of chances, you haven't yet had a chance to explore one of

those menus you see sitting on the shelfin the HandTool Storage Area
(see page 18). Since you've seen some of what the keyboard has to offer

directly to your "workbench," how about a quick excursion into the

"tool room" to see what you can "bring" from there?

The @PROB) Menu

And speaking of chances, how are you at probability? As an example
of a set of hand tools stored under a menu key, look now at the

key and its menu (press now), and try this

Example:

Solution:

If you have 6 red marbles, 5 orange, 4 yellow, 3 green, 2
blue, and 1 purple — all in a leather pouch — how many
possible combinations of six marbles (any color and
never mind the order) can you draw out of the pouch?

What if you count permutations — where the order does
matter — but you take them out only 3 at a time?

You're really just asking how many ways you can com-
bine 21 objects, taking them 6 at a time. The COMBina-
tions selection in this PROB menu will tell you; press:

RO EBA Answer: 34,264, 8000

If you want PERMutations in sets of three, then press:
EENER3)EER] Answer: 7y 980.80008. Press EXM).
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Aren't menus great? And what a collection of tools you have! Can you
imagine, for example, what it would be like trying to do such probabili-
ties calculations on your own — without such easy and powerful tools?
You might well end up...

...losing your marbles.




A Deep Breath

To avoid even further marble loss, you'd better stop for a moment now
and survey where you've been and where you're going. This machine
is so jam-packed with stuff to learn that it's going to be very easy to get
lost in the forest while you're trying to learn about each tree:

¢ In the First Tour of your "workshop," you got an orientation of the
shop with the Big Picture, hopefully giving you a general idea of
what the machine was all about and how it was organized.

¢ Now in this chapter on Tools, so far you've learned only about the
Stack, RPN arithmetic, and some other some number-crunching
tools, including exponentiation, trig and probability.

So, what's next? Is this chapter finished now?

Not yet. Actually there are many other tools, but they don't all appear
in this Tools chapter. That would be a HUGE chapter — way too much.
Besides, many of those tools wouldn't even make sense to you yet.

Sure —there are some more you're ready for now — you'll see those next.
But others deal with variables (they'll be covered in the next chapter)
or programming (the chapter after that). And the Power Tools are
even big enough for a chapter of their own.

So don't worry — you'll encounter each tool when it makes the most
sense to. Just keep this larger perspective as you continue now....
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A Complete Inventory Of Tool Menus

To help keep that larger perspective, go back and look at the Big
Picture (pages 18-19) once again.

You know now about the Stack, your arithmetic keys, Stack manipu-
lation keys, and some of the other "keyboard functions" that form your
"workbench and tools within easy (keyboard) reach.” But now look for
amoment at all the tool menusin your workshop —menus that are part
of the different Storage Areas:

Hand Tools Menus

Uses Of Tools

Clear specific data or storage areas of your machine;
Control format of displayed data;

Set default data units and other machine features;
CONVER Convert data between various units and notations;
Collection of probability functions;

e o

- b

7 @ D
]

Control flags — useful in writing programs;

PGM.FCN Collection of other functions useful in programming;
Control output of machine to infrared printer;

(Up to now, you've seen the first five of these menus, because they're
usefulin "number-crunching” on the Stack. But as for the others, you'll
see them when you learn about programming, later.)
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Special Use Menus

Use

Gives you access to and a complete inventory of all func-
tions, programs, and variables available in machine;
ALPHA Gives you access to the ALPHA register and characters;
Calls a special menu that you have "custom-built" as a
convenient set of often-used tools and variables;

ASSIGN Allows you to actually build the menu by as-
signing tools and variables to it.

TOPFCN Allows the selection of the top-row keys via a menu,

gl E
-

(Of these, you seen only the menu so far, and now that you
know the basics of RPN "number-crunching” on the Stack, the other
Special Use Menus are what you'll see next.)

Power Tools Menus

Use

Allows you to use of different number bases;

Allows you to calculate definite integrals;

Allows you to calculate and manipulate matrices;
SOLVER Allows you to solve an equation for any variable in it;

5 I &R
X

Gives you access to statistical functions and analyses.

(Each of these power tools is involved enough to get a section all to itself
— but that's later — after you study variables and programming.)

©
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Special Use Menus

Special Use Menus are named such because they just aren't like the
other tool menus. Make no mistake: They are tools — and important
ones. But they're somehow related to other menus in unusual ways,
and so they fall into this catch-all category.

For example, you've already seen the menu (page 43).
Remember how it worked? You could use it to find and select any tool
or variable you wanted — no matter in what menu you could otherwise
find that tool or variable.

In this way, was a "menu of menus" — a sort of master menu
(recall how it's portrayed in the Big Picture — pages 18-19 — as present-
ing you access to the storage areas through a set of windows).

Well, one way to think about the other Special Use Menus is that they
all provide some kind of "special access” to certain tools or menus.




The @ ALPHA) Menu

The@(ALPHA) menu is a Special Use Menu. It's "where to go" whenever
youneed to "spell out" anything. You may wanttospell outa command,
a variable name, or build a character string (as data) to store, but no
matter what you spell — and no matter where you are in the workshop
— the "spelling tools" of the menu are always available to you.

Try This:  Press (ALPHA). You should see the ALPHA menu:

YA

[HECOE] FGHI [JKLM|NOPG [RETUY

In this particular example, the menu is displayed under the current
contents of the ALPHA register (it's empty). You "went" to the ALPHA
register here because you pressed —no other keystrokes. That
told the HP-42S to save what you type as data in the ALPHA register,
rather than to use what you type as a command or a variable name.

Now This: Notice the va annunciator. Press either (a) or (¥) to see
the other page of the menu.

VA

MATH [PUNC | MIZC ]

You get quite a wide variety of characters to type, no?
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So, how's your typing?

Practice:

Solution:

PutHELLO THERE! into the ALPHA-register

First, press (4] to get back to the first page of the menu.
P81 B FGHI | HJRECOE] EJJkLM] L JUKLM] L [NOPR] 0
Live]  RSTUM T [FGHI| H [RECOEL ERSTUM] R JHECDE] E |
() GILTS

Now, you can press either or to clear the
menu and leave the ALPHA register....

Are your characters still saved in the ALPHA register?
Press again to check....HELLO THERE!

In this particular case, you "called" the menu right from your
"workbench" (the Stack). But keep in mind that you can also "call" the
menu from within any other menu —and when you finish with
your typing (with (EXIT)), the machine will return you right to the menu
from which you "called.”

Prove It:

Enter another menu, say, fPRoB). Now call the
menu. There'sthe ALPHA register again: HELLO THERE!

Now press or (ALPHA}....Sure enough — you're back at
the menu, from where you did the “calling."
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The @ ASSIGN) And @[cusToM) Menus

Here are two more Special Use Menus.

The main task of the Menu is to help you create your own
Menu — gathering together whatever collection of tools and
variables you might find convenient.

Watch:  Press fJassiaN). Here's what you'll see:

ASSIGN "_
[FCN | PGH [ REAL] CPY | MAT | MEM |

Notice that this menu is nearly identical to that of
(recall page 43).

will let you search out and collect any functions
(IETW), programs (IHZN), or variables (TN, IEZH, or IEEI)
that you use frequently, putting them all together on one
handy "shelf" —the Menu. This searching proce-
dure works just like that in {fJ[CATALOG); thus the similarity
of the menus.

So, what items do you want to gather into your Menu?
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How About:

Here's How:

Back on page 77, you noticed how useful the "roll up"
tool could be for Stack manipulations. The problem
was, it took a lot of "thumbing” through the pages of
the menu to get to it.

Well, here's your chance to make it handier by put-

ting it on your {JcustoM] Menu!

Make sure that your Menu is showing, then

press: (a]a]a]a]a]a]a]a]a]a]a]a]a]a) EN.
You should see:

VA

ASSIGN "Rt" TO _
1 [ [ |

Since you signified a completed selection when you
pressed IIEAl, the machine is now showing you your
menu (which is empty as yet).

You need to select the menu position where you'd like
to be placed in your Menu. Putitinthe
left-most slot for now (press the (=) key).

Not too tough, right?

But did you notice that when you pressed {l(AssiGN), the display showed
some quotation marks — as if the machine expected you to spell out the

name of what you were going to assign?
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Yep — as a matter of fact, you can do it either way: You can select what
you want from the menu or (if that's too much trouble — and
it was a bit of a pain here — with all the menu pages to flip through) you
can simply spell out the proper name of the tool.

Try Spelling: Assign the tool to your menu again —
but this time spell out its name rather than selecting

it from the menu.
Solution: T I ( ) I (ALPHA)

See how the key helps you spell out the name
(and signal when you're done)?

Now all you need to do is choose where to put this
second on the menu (yes, you can put
multiple "copies” of the same tool on the
menu): put it next to the first one (press the (I/x) key).

Notice that when you used the key here, you didn't need to press
@ first.

This is usually true whenever you're going to use the ALPHA menu to
spell out the name of a tool, variable or command (rather than put
actual data into the ALPHA register): you don't need to press § first;
the context of your other keystrokes (in this case, f(ASSIGN)) will tell the
machine what you mean.
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Now Undo It:

You don't really want two copies of the tool on
your menu, so here's a good opportunity to
learn how to "unassign" an item from that menu:

You simply assign a nameless item there instead — by
spelling out no name at all:

—but don't spell out anything — now
press again (to end the "spelling”), and select
the second on the menu...bye-bye!

One More:

Here's How:

Just so you know — besides tools, you can also put
variable names on your J[CUSTOM) menu.

Recall,back on page 41, that built-in matrix variable,
REGS. You can save for handy access in your
menu (put it in, say, the fourth "position”).

Of course, you could have spelled it out instead:
RSTUM R [WECOE] E IFGHI[ G IRSTUN 5 |

But that would have been the less convenient method
in this case, right?
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Your Tools Can Work Together

As you learn about these Special Use Menus, it's important to realize
that there's a certain hierarchy to all the menus in your HP-428S.

That is, there are some fairly simple rules about which menus you can
"call" from which — and whether you will return to the "calling” menu
after finishing with the "called” menu.

( The Stack and "bare keyboard" (no menus) )

C Power Tools )

C Hand Tools and Special Use Menus )

( ALPHA Menu )

If you call a menu lower than where you are, when you return, it will

be back to the menu from which you did the calling.

However, if you call a menu higher than your own level, you'll actually
be "jumping" to the highest level (the Stack) and "calling” from there;
for when you return, you'll return to the Stack.

Of course, whether your returns are automatic or require you to use the
key will depend on the circumstances. This hierarchy merely
shows your return "destinations.” Experiment with it until you get the
idea. Where do you return from a call at the same level where you are?
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The @ TOPFCN) Menu

With this hierarchy in mind, it's a lot easier to understand the reason

forthislast Special Use Menu. You might have wondered why the folks
at HP put the six top-row keys onto its own menu as well....

Try This:

Solution:

"Call" the Power Tool f[SOLVER). Don't worry about what
you might be doing there. Just suppose you're there and
now, for a side calculation, suppose you find yourself
needing to compute (1/3)%.

Normally, you'd press (3]/x)G)+/- @Y% But isn't
right now. None of those top-row keys are "them-
selves" — they're menu keys instead!

TOPFCN) to the rescue:

Press @TorFeNllToPFeN)(3) IFER GG /- IR
Answer: 243. 068060

Notice that you're using the ) key with a menu choice
here (because (¥¥)is an orange function on the keyboard).

This is the only menu in which you can do that;
exists solely to preserve convenience in the hierarchy.

Press a couple of times now to return to the Stack.
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Well, by now you must be feeling like a graduate of "Mr. Goodbench
Tool School.”

Over the last 30 pages or so, you've seen quite an inventory of the
various tools in your HP-42S, and its time you "graduated on to the
next part of the Course" to build something with all these tools.

But before you get going, maybe you'd better check your understand-
ing so you don't get bogged down later on.

Yes fans — that's right — ready or not, here it comes....
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Tool School Reviewal

Find Y6561 , using two different methods.

10g(122+%)

el

Find

Find 9++v(12x3.3)4-75

If eighteen U.S. states and three Canadian provinces meet to
decide how to stop acid rain, how many ways are there to cast just
the minimum majority of "no" votes to prevent any action?

An arc measure of 180° is equivalent to © radians. Compute
sin(180°) and sin(rt) on your HP-42S.

Find Acot(3nt/4). Express it in degrees, minutes and seconds.

What display do you see when:

(a) you enter a Power Tool Room?
(b) from that Power Tool Room, you select a hand tool menu?
(¢) from that hand tool menu, you use a particular hand tool?

(d) you then press
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Tool School Reviewal Soolutions

(615 )8 1JENTER] 8 ]/x JY>) or (65) 61X XX
Answer: 3, 8608

Finding the "eighth root" is the same as "taking the 1/8th power."
And then (6561)'# is the same as (((6561)'2)'?)'2, which is also:
Y6561 .

08 RKRAulDREEELENE CEE

Answer: 8. 1583

DBEEO08N000 Eu8CE00)

Answer: 18,8739

As always, work from the "innermost” parentheses or expres-

sions "outward.”

The question is "How many different combinations of 11 'no’ votes
are possible among the 21 voters?" (combinations, not permuta-
tions, because the order of voting doesn't matter).

A piece of cake for the menu:

Press (2J1JENTER)(1]1) WPROB) IR
Answer: 332,716.0000
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sin(180°): @ MonES) IEA (1) 8]0)SN) Answer: 8.8888
sin(r): @MooES IEA@SN) Answer: -2.8676E-13

The difference is due to the fact that you're not really taking the
SiNe of © radians. You're taking the SINe of 3.14159265359
radians — and that's different. Like any finite machine, the HP-
42Sislimited to using an approximation of &, not witself. Nobody
can ever use the "exact" value of any irrational number (one with
an infinite number of non-repeating digits).

Your HP-428S uses an approximation rounded at the 12th digit:
3.14159265339. Since the true value of tis 3.14159265358...the
12-digit rounding represents a slightly upward rounding. There-
fore, when "sweeping around” to find the corresponding point on
the trigonometric circle, your HP-42S goes slightly past where it
should be — exactly on the negative x-axis — thus extending
slightly below that axis and producing a negative SINe (which,
after all, is the vertical leg of the corresponding right triangle).

Interestingly enough, if you take the COSine of n/2 radians, you
will get zero, but only because the error happens to be "further
out”"than the last digit used in this machine (i.e. alarge computer
that carries more digits should not return zero).

The pointis, your machine is being exactly faithful to the numbers
it is working with. It just never works with any truly irrational
value (e, 7, V2, etc.). And if you find a calculator (certainly not any
HP machine) that will give you exactly zero when you ask for
SINe(3.14159265359) — or exactly two when you ask it to square
1.41421356237 — feel free to be outraged: it's doing bad math.
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6. Hmm... there's no ACOT tool, is there?

Nope. That's a problem....Ah, but isn't Acot(3n/4) the same as
Atan(4/37)? (think about it — and review page 86 if you need to).

To compute this, first make sure the machine is in RAD mode (by

pressing I, if necessary).

Then press: (3Jm[X]4]xxy]+]
Answer: 8.4814 radians

To convert this to degrees, minutes and seconds, first you need to
convert from radians to degrees:

Result: 22.9978 (these are decimal degrees, remember)

Now convert to degrees, minutes, seconds:
Answer: 22.9949 (which means: 22° 59’ 49”)
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7. (a)

(b)

(e)

(d

When you enter any Power Tool Room, you'll see the menu
for that Power Tool. For example, press: {[SOLVER).

When you then select a hand tool menu, you'll see (the first
page of) that menu. For example, press f[MODES).

When you select a hand tool from that particular Menu, the
display will automatically revert back to the Power Tool
(unless you had pressed the hand tool menu key twice upon
entering that menu — step (b) above — in which case, the
display would return to the hand tool menu). For example,

press [T

Anytime you press JJASSIGN]ALPHA), you'll see the (ALPHA

menu, indicating that the calculator is prepared for you to
spell out the name of a variable or a tool.
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Handling Data

If the functions and operations are the "tools" in your HP-42S work-
shop, then your "raw materials” are the data you "crunch” with them.

Remember (from page 36) that your HP-42S can handle four types of
data: real numbers, ALPHA-characters, complex numbers, and matri-
ces. It's time now to learn the details about how to name, store and
retrieve these various data types.*

How Do You Name It?

Most of the data you've used so far have been only temporarily useful.
That is, you used the numbers only once during a quick problem-
solving session; it hardly seemed necessary to name or save them.

But suppose instead that you're reusing a particular number fre-
quently in your calculations — and you're tired of keying it in every
time. What would you do?

You would save this number in one of those data-bins you can create
and name — a variable.

*Unless, of course, you already feel comfortable with some of these things, in which case you should
skip ahead. So, if you already know about storing and retrieving real and ALPHA variables, skip
to page 126; if you also know about complex variables already, go to page 134; and if you also know
about matrices already, jump ahead to page 155.
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Example:

Solution:

Putthe natural logarithm base, e, into a variable named
EE.

First, obtain the value of e (at least its 12-digit approxi-
mation): press (1eX).

Now press (STOJALPHA]. You'll see the following:

YA
STO “_
[HECUE] FGHI [JKLM

Here's that ever-useful Menu again, waiting
for you to spell something out. Inthis case, it's the name
of the variable in which you're going to STOre e.

Notice that with you don't need to press the ) key

before pressing —just as with the Menu
(recall page 100): the fact you just pressed tells the
machine that you may want to spell something out now,

so if you press [ENTER), it assumes you really mean (ALPHA).

So, press N (50 I to spell "EE_, then press
again to tell your machine you've finished your

typing.

That's all there is to it!
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Try Another:

Solution:

Store the value 6.92 into a variable named FRED.

(6] - ]9]2) puts the number in the X-register.
then signals that you're going to store it in a variable
whose name you're about to type. Then:

I T I T G CER A types in "FRED
and signals the end of your typing....Zing! —
you've just stored the value 6.92 into FRED!

Yes, but how do you know that your calculator has really STOred your

numbers? Is there a way to find out for sure — to verify this?

Naturally:

Press (RCL).

Lo and behold, you now have [ifill and lZ3ll — menu
items on the list of things you can ReCall!

So press M to bring that value, e, back into the X-
register.

See how works in opposition to And as soon
as you've named a variable, it will appear on the
and menus —so you don't need to keep spelling it
out every time you want to use it — very handy!
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All About

There are a few important things to know about the key and what
you're really doing when you use it:

114

First of all (as you probably already know), stores the value
that's currently sitting in the X-register. This means that if you
want to store a value now sitting somewhere else, you'll have to
bring it to the X-register first (probably by using the key), right?

Secondly, is a copying process. That is, when you a value
into a variable, you are storing a copy of the value that's currently
sitting in the X-register. Notice in the previous examples that when
you finished (STOJring, the value was also still in the X-register; only
a "clone" was sent into the variable.

Since it is a copying process, doesn't affect the Stack very much.
It certainly doesn't lift the Stack or alter any value in the Stack