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COMPUTERS ARE FOR KIDS is the slogan of the National Computer Camps® founded in 1977
in Orange, Connecticut. Since then kids from all over have attended the camps. They all have one
thing in common: THEY LOVE COMPUTERS. Comments by some boys and girls are: “It's fun
and smart.”” ‘... it makes me think.”” ‘[ can’t wait to grow up and become a computer
engineer.”’

LR

The ATARI Computer System, including the 400, 800, and XL series, is especially easy to learn to
operate and program. The ATARI Home Computer is excellent at using color and sound. Kids of
all ages enjoy making the Computer do as it is told. Yes the ATARI Home Computer is our
friendly servant who always does as he is told. “Telling the Computer” is called programming.
You're the boss — but you need to learn to talk its language. What language is that? Computer-
eze? ATARI .. .? or . .. Well, the people who designed the ATARI Home Computer knew this
would be a problem, so they designed it to speak a language called BASIC . . . And fortunately,
BASIC is all simple English words — so it’s not like you have to learn a foreign language!

This book is written especially for youngsters who want to learn to program the ATARI Home
Computer. No special background is needed. Only the most important parts of BASIC are cov-
ered and the material is presented in a light and entertaining manner. Each reader should run as
many programs as possible since computer programming is best learned by doing. A variety of
activities make the book stimulating and interesting.

The last chapter of the book, ‘‘Programs To Go'’ contains a series of programs which are educa-
tional and recreational. Several of these programs were written by Marilyn Scheck.

As you will soon see, working with the Computer means learning and having fun!

Michael P. Zabinski, Ph.D.
E. Michael Scheck

NATIONAL COMPUTER CAMPS® PHOTOS

Computer programming — an enjoyable experience.
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CHAPTER 1
TRY IT — YOU'LL LIKE IT

The ATARI® 400™/800™ Computer series consists of the keyboard, the tele-
vision screen (or monitor), and the cassette recorder.

T.V. VIDEO MONITOR —|

CASSETTE RECORDER



These parts of the Computer need to be connected properly. You may need

some help.

gy

COMPUTER WITH ALL PARTS CONNECTED

The keyboard is like a typewriter. We type instructions on it; that's how we

“talk” to the Computer.
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Open up the top of the Computer case and insert the BASIC cartridge (in
the left slot on the ATARI 800 Home Computer). Then close the top. Turn
on your ATARI Home Computer and TV (or monitor). Be sure to have the
cassette recorder attached first. When READY appears on the screen, it is
ready to go.

BASIC CARTRIDGE

WEVROADY
KEYBOARD —

The keyboard has keys with letters, numbers, punctuation, and many spe-
cial character keys. Let’s type the alphabet.

FARCDEFGHTIELFNOFRRETUVWE Y E appears on the video screen.

Whatever we type always appears on the screen for us to see. To erase let-
ters, press the (BACK §) key. Erase the alphabet. How many times do you
have to press the (EACK §) key?

That’s right — 26 times.

Now type your name and birth date. For example,
LIMNTTED STATES JULY 4, 177é& appears on the screen.

To put spaces between words just press the (SPACE BAR). To erase all of
it, you press the (BACK S) key many times. Another way to erase an entire
line is to press the (SHIFT) and (DELETE) keys at the same time (the
(DELETE) & (BACK S keys are the same key).

Now let us locate some other keys on the keyboard. Can you find the fol-
lowing keys?

LETTERS I (W] X

DIGITS 1 4 g

SPECIAL SYMBOLS + - i



CHECKPOINT

1. Can you figure out why the number zero has a slash through it?
2. Are all the letters on the keyboard capital letters?

3. What are the special keys?

On the keyboard some keys are shared by two symbols. Press the ("/2) and
(SHIFT) keys at the same time, what happens? Right, you see the quotation
marks appear. Press the (SHIFT) key along with the (SEMICOLON) key
and watch the colon (2 dots) appear on the screen.

EXPERIMENT

The best way to learn about the keyboard is to experiment with it. You can’t break it . . . so
go ahead, play with it. Try out all the keys.

My favorite key is

When you're done experimenting, press the (SYSTEM RESET) key. Wow, what happened?

That's an easy way to erase all the clutter on the screen.

" - —_— -

In your experimenting did you try the (CTHL) (control) key? How about the
1 key? If you didn’t, try this:

Hold down the (CTHL) key and type at the same time. Kinda hard to read?
But think of the pictures you could draw! Now push the (i) key once.
Nothing happened, yet! Play with the keyboard again — even the
key. Something else!

4
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TIME OUT FOR OLD NEWS

® You use the keyboard to communicate with the Computer.

® The keys on the keyboard contain letters, digits and special symbols.
® 24 lines of print fit on the screen.

® 38 characters fit on one line.

® The keys erase the screen.

® The key erases one character at a time.

® The keys erase an entire line.
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COMMAND PERFORMANCE

The Computer is your friendly helper. It always does exactly what you tell it
to do. It can do calculations and display messages for you. The keyboard is
used to “talk” to the Computer. We type instructions and send them to the
Computer.

When READY shows on the screen, the Computer is waiting for your com-
mand. Is it really? Let’s have the Computer add 1234 plus 5678.

he (RETURN) key.

)s the answer.

FRINT 1334 4 5478

912 The Computer

Hey, that was fast!

SLOW MOTION INSTANT REPLAY

Type (P)(R)(T)(NJ(T) and press the (SPACEBAR), then type (1)(2)
(3)(4) and press the (SPACEBAR), then press the (+) key, press the
(SPACEBAR) and type (5)(6)(7)(&). So far the answer does not show.
The instruction needs to be sent to the Computer. Press the
(RETUBN) key. Now the Computer quickly displays the answer.

Always press the ([RETURN) key to send your instruction to the Computer.

N

)

y
= = . T ——. n— y
SRS i ':’";'.2:;;::":ﬂ!nvﬁ‘;;_‘i__q_mw
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The PRINT statement is our first BASIC instruction. BASIC stands for Be-
ginner’s All-purpose Symbolic Instruction Code (everyone starts out as a
beginner). The ATARI Home Computer understands the BASIC language
and we will learn many more instructions. Appendix [ lists the BASIC
instructions.

YOUR TURN

Try the following arithmetic examples:

Copy it from the screen.

FRINT 12+3

Did you remember to press (RETURN)?

FRINT 12-32

FRINT 12#%3

FRINT 12/3

1. Look at the above examples and then mark down the symbol for each of the following
arithmetic operations.

Addition

Subtraction

Multiplication

Division



£-3

Typing messages is a lot of fun. Try this one.

FRINT "I &4M HAFFY™" and press (RETURN).
I AM HAFFPY The message appears.

The message I AM HAPPY appears on the screen. The Computer displays
the message exactly the way you type it. You need quotation marks around
the message.

EXPERIMENT

Enter the following instructions exactly the way they are shown and try to predict how the
Computer will respond.

(what you type in) (what appears on the screen)

1. FRINT'MY COMPLUTER LIKES ME"
2. FRINT "TWELVE DOZEN I§"3 101z
3. FRINT"

What can you conclude from each of the above examples?




BRAIN FOOD

Messages in PRINT statements must have quotation marks around them.

SHORTCUT

Our Computer knows that we all like to save time. So instead of the instruction PRINT
3+4 it accepts PR. 3+4, or ? 3+4. The PR. and the question mark are abbreviations for
the PRINT. All the available abbreviations are listed in Appendix 1. Try to anticipate the
Computer’s response for each of the following instructions.

(what you type in) (what the Computer screen shows)

FRINT Sé5 |
FR.  Bé5 ]

RG] g

10
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BRAIN FOOD

PRINT displays on the screen; LPRINT displays on the printer.

FUN TIME

Fill in this crossword puzzle.

ACROSS

1. Press this key to send instructions to the Computer.

4. Key to erase 1 line.
5. A BASIC statement.

6. Key to erase 1 character.

DOWN

1. When the Computer is waiting for your command.

2. Symbol for multiplication.

3. Used to enclose a message. |

b



i~J

1. What display will the following instruction produce?

FRINT "ARCOUND THE WORLD T "§4@e4@y " DAYEY

2. Write a BASIC instruction to figure out the number of minutes in one week.

3. Write an instruction to calculate the height of a six foot person in centimeters. There are 12

inches in one foot and 2.54 centimeters in one inch. Make the display come out in this
form:

51¥ FEET EQUAL  CENTIMETERS.

4. Use two PRINT statements to display your name and home address.

12



FIX-IT SHOP WITH COLOR & SOUND

We humans sometimes make mistakes. But the Computer helps us catch
them by displaying error messages.

Try this; I know it's wrong:

FRIMT 34 , What vou type.
ERROR — FRIMT . +4 How the Computer responds.
This is an error message. Do you notice the 2 | is in a white block? That is

how the Computer shows you where the error is.
Now, how do you correct it?

You can type the entire line over again, or you can use the (CTRL) key. Let’s

try it!
When you hold down the (CTHL! (control) key the other keys do special
things.
Do you see the 4 arrows over by the HETUEN key? Try them out. Try to

move the cursor (that’s the white block) onto the E of ERROR —.

AT
v

Press the (CTHL) key together with the( 1 = key.

Now that you're there you have two jobs: erase the ERROR —, and retype
both the M and the (3

To eliminate the ERROR — all you have to do is delete it. Hold down the
CTRL) key and press the (DELETE BACK S) key 8 times. Your Com-



puter screen should look like this:

FRIMT =4d What vou typed.
FRIMT l—l—él- What remains of the error message.

Try to move the cursor to the M in the second line. That's right — use the
CTAL) key with the (=) key. When you are on the M, type (! |. The Com-
puter replaces the M with the N.

FRIMT -4 PRIMT needs to be fixed.
FRINT ""-4 Now it reads PRINT.

Move the cursor again. This time position it on the (3 ). You must type the 3
over again, the Computer does not know the (3 is a 3. Finally press
HETURN) to tell the Computer that you have finished making corrections on

that line.

So here’'s what we have done:

FR T T ki) What vou typed in.
FETINT  Sa4ed The corrected line.
7 The Computer’s response.

Let’s correct another line.

FPERITTLT &%d+d What you type.
ERROR ~ FRRITLIIT @48 How the Computer responds.

First let's get rid of the ERROR — Move the cursor to the beginning of the
error line (that's right (CTRL) and the arrows).

To delete the ERROR —, hold down the (CTHLI and press the
DELETE BACK §) key 8 times.

Presto! The error message is gone, but not the error. Now to fix our line.
Move the cursor again, do you know where? That's right, move it onto the
first P of the second line. This time we want to delete the P so press the
(CTRL) and (DELETE BACK §) keys together, once.

FFRRIIIIT é&sdaef What vou typed.

FRILIIT H-%-x‘il-»r-{i{c What remains of the error message.

What's that? Only one character is gone? What do you know! Now get rid
of the extra I's. Use the (CTAL) and = keys together to move the cursor.

Now press the (CTRL) and (DELETE BACK £ keys several times. Here's
what we have.

FRERTITIT &H%d44-8 What you typed.

ERL T E"~|455 What remains of the error message.

14
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What's the matter? Oh — PRIT isn’t quite right, is it? How do you INSERT
the N? Move the cursor over the T. Then find the (INSERT/>) key and
press it together with the (CTHL) key. Now type (I in the space, and of
course press (RETURN). Don’t forget to retype the (& .

FRRITIIT &Awd@ What vou typed in.
FRINT &% The corrected line.
R The Computer’s response.

Go ahead, move the cursor around the screen and play around some more.
Inserting and deleting letters is called editing.

BRAIN FOOD

will insert 1 space with (INSERT/>), or delete 1 character with (DELETE BACK S).

SHIFT) will insert 1 line with (INSERT/>), or delete 1 line with (DELETE BACK S).

By the way — you’ll find a list of error messages in Appendix II.

UPPER AND LOWER CASE

While you were trying out keys, did you find that the (CAPS LOWA) key
will give you lower case letters after you press it?

Press the (CAPS _LOWR) key.
The Computer is now like a typewriter, lower case letters unless you hold
down the (SHIFT) key.

Try this:

FRIMT "Etard is greabt” Use the (SHIFT) key to type the
Atari is great P, (RD; (1) (N, O, C°F), and (),

How do you get back to all capitals? Press the (SHIFT) and (CAPS LOWR)
keys together one more time.

Try this:

Hold down (CTRL) and press the (CAPS LOWA key (remember those spe-
cial characters?). Now you can type the graphics characters.

Return to all caps by using the (SHIFT) and (CAFS LOWA) keys.
15



BRAIN FOOD

When you are stuck and can’t seem to get the Computer to work, press the

SYSTEM RESET) key. It will get everything back to the way it was when the Com-
puter was first turned on.

COLOR

Now let’s do some painting.

In this chapter we will introduce the color capabilities of the ATARI Home
Computer. In a later chapter there will be more on color.

Type:
SETCOLOR Ey b, 1 The 4 and 10 combination colors the screen.

Look at that — Pink!

Change the middle number to anything from 0 to 15 (I'll wait). A nice rain-
bow of colors isn’t it? Try changing the last number, any even number from
0 to 14.

SETCOLOR 2,4,6

You can choose 8 shades of each of the 16 colors. Appendix IV lists the 16

16



3-3

colors and their numbers.

To color the border rather than the background, change the first number of
the SETCOLOR command:

SETCOLOR 4,4, 13

You can still use all the color and shade combinations as before.

With 2 SETCOLOR instructions both the border and the background can
be colored:
I
SETCOLOR 2,4, 1@
SETCOLOR 4,12, 1@

Try it — you'll like it.

SETCOLOR 4, 12, 10

YOUR TURN

After typing in the SETCOLOR instruction describe the color of the screen’s
background or border.

Copy it from the screen.

SETCOLOR 2,5,%2

SETCOLOR 2,4, 12

SETCOLOR 4,1%,4

SETCOLOR 4, 14,6
17



SOUND

Now an introduction to sound and music.

Type in SOUND 0,121,10,8
SOUND @, 121, 16, 8

Do you recognize middle C?

If you get tired of the noise type END and press (RETUAN) Change the
second number — anything from 0 to 255. Can you play a tune? Appendix
V is a list of the sound numbers and tones. How about a chord?

GO, @, 1500, 161, 19

G0, 1,91,16,8
G0, 2,72, 16,8
S0, T, &8, 16, 1

You noticed! — four sounds at once. How about that? Change the first

number and you can get more than one ‘‘voice’”” at the same time. Change
the last and you change the volume.

Try changing the third number. Some weird sounds come out don’t they
(don’t forget END). With the correct combinations you can get good sound
effects — just like the arcades.

ol

18
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YOUR TURN

After typing in the SOUND instruction describe the tone (high/low), volume
(loud/soft), quality (pure tone/harsh/buzzing/etc.).

@, 2@, 1E, 4

SCLIND @, L@d, 8, 1@

LMD
GOUND 1,1, 1,16
SOUND @, 6, @, @
SOUND 1, 151, 6,4

Would you like to combine sound and color? Type:

Dl ) g, 18,8 ¢ BE. S.5.9 but don’t press RETURN) vet!

Let's look at what's there — 2 instructions on one line. All you need is the
colon (2 dots) between the instructions. When you press both in-
structions are executed. More than one instruction on a single line is called
chaining.

Again try it, you may not like it, but then again you may.

19



FUN TIME

Find the answers to these questions in the word search.

. Instruction to turn on the ‘‘voices”.

. The key used with the arrows to move the cursor.

. Instruction to change colors.

. The key to erase a letter.

. The key to clear the screen.

. Used when all else fails (2 words).

O Z2UZ00unZ0
Qi Mg Z O B m
PSR G Z WO
mwormoOom-—>» ® >
N—H—-4-4ArrO0OzZITIT®
MO mMe [ > mr O
2 CcrIn>»>rmz
Oro-1mAxmo —9O
@ D > O 03

20
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TIME OUT FOR OLD NEWS

The (CTRD) key is used to edit the screen.

To insert 1 character press the (CTRL) and (INSERT/>) keys
together.

To delete 1 character press the (CTRL) and (DELETE BACK §) keys
together.

To delete an entire line press the (SHIFT) and (DELETE BACK S
keys together.

The (CAPS _LOWR) key is used to change to lower case letters.

SHIFT) and (CAPS LOWR) are used together to change to upper case
letters.

CTRL) and (CAPS LOWR) are used together to change to graphics
characters.

SETCOLOR (abbreviated SE.) changes the color of the screen.
SOUND (abbreviated SO.) activates the sound registers.

Combining more than one instruction on one line is called chaining.
Use colons between each instruction.

21



. Correcting errors is called

. Which key combination deletes a character?

. Which key combination inserts an entire line?

. How do you shift from capital to lower case letters & back?

. How many colors can the ATARI Home Computer use?

. Which 2 instructions give you sound and color?

. Give examples of your favorite color and sound instruction.

3-10

22



RUNNING IS GOOD FOR YOU

The area of a rectangle equals its length times its width.

AREA = LENGTH x WIDTH

If your bedroom is 12 feet long and 10 feet wide then the area is 12 x 10
= 120 square feet. The lengths and widths vary from room to room in your
house and so do the areas.

Get it? The length, width, and area may vary. They are variables. We will
call the variable length L, the variable width W, and the variable area A.
Can you tell how we picked the names L, W, and A for these variables?

Now back to the bedroom. The length is 12 and the width is 10.

LET L= 12 L is the length. We've given it the value 12.
LET W = 1¢ W is the width. It is 10 feet.

LET A = |L*W The area is calcuiated. It equals length times width.
FRINT A Display the area.

124 The area equals 120 square feet.

A variable is a name that represents information stored in the Computer. We
use the LET statement to give a variable a value.

Now for the living room:

23



LET L. = 2 Length L is now 20.

LET W = 15 Width W is now 15.

LET & = %

FRINT &

At The area is now 300 square feet.

The value of a variable remains in memory until it is changed.

FRINT L.

el L is still 20 feet.

LET L = 195 Change L.

PRINT 1.

15 L is now 15; it is no longer 20.

P

The name of a variable may be from one to 120 characters long.

The first character must be a letter. It can be followed by other letters, or digits, or a
combination of letters and digits.

Proper variable names:

& &y Ak EZ FCHAES FEALISE 1

YOUR TURN

Can you find the 3 incorrect names? Circle them.
1% EiF L. = Ak £ G

If you circled L+, 4K, and 55 you are correct. L+ uses a special symbol
(the +), and 4K & 55 both start with a digit.

PROGRAMS

Let’s turn that living room problem into a program.

A computer program is a set of instructions. The instructions are given to
the Computer in order. It is like a boss giving a worker detailed instructions.

Here are the instructions — the program you type in.

24




N[‘:T.W ) Type (N)(E)(W) and press the key.
1@ LET L = 2d At the end of each line press (RETURN).

2@ LET W o= 15 W equals 15.

SEOLET A o= el A is calculated.

4¢8 FRINT "AREAS = "ifH This instruction will display the answer.
SE END

Notice that even though we have finished typing in all the instructions, no
answers appear. More about that later.

We first type in (N)(E)(W). This command erases everything in the Com-
puter’s working memory. Always type in (N )(E (W) before you enter a
program.

Each line of the program has a number. The line numbers tell the Com-
puter the sequence of instructions. The lowest number is first. We skip line
numbers so that we can place other instructions in between if necessary.

What is the spacing between line numbers in the above program?

10 is correct; the line numbers 10, 20, 30, 40, & 50 are 10 digits apart.

BRAIN FOOD

The LET statements give values to the variables.

NJE W
RlulN

Moving right along we find the last instruction to be the END statement.
Guess what that says to the Computer. Right, it means this is the end of the
program.

Your worker (the Computer) now has all of its instructions and is waiting for
the boss’ command . . . RUN.

LI You type in (R)(UJ(N) and press (RETURN.
FE A = EEE Line 40 of the program displays the answer.

The RUN command tells the Computer to run the program.
25



1. What is the first instruction of our program?

2. When this program is run, which line produces the display on the screen?

3. Now that the program is in memory, what would happen if we type (NJCE )W), press (RETURN), and then
type (RJ(UJ(N) and press (RETURN)? Try it, you may not like it!

26

FE W
Lo LET F

BRI

w0, EET

g [
G FRINT
T FRINT
B END

T

&
ol

® The LET is not required.

is a good as

A DISCOVERY

[ am 4 feet 5 inches tall. How many centimeters is that? There are approxi-
mately 2.5 centimeters in one inch.

Variable F for feet.

Variable I for inches.

Variable T for total inches.

Display the height in inches.

Compute centimeters.

Display centimeters.

The Computer remembers my height
in feet and inches.

Ask for a run.

4 feet 5 inches equals 53 inches.
My height is 132.5 centimeters.
Or 4 feet 5 inches.

In the above example two new things crept in:




DB 1

® We displayed the values of F and I with one PRINT statement.
FRIBT Fa L

The comma separates the variables F and I.

EXPERIMENT

TR E)

The difference between a semicolon ;" and a comma *,” is only a dot. To the Computer
this dot makes a big difference.

Type in FRINT 1825355455848 and press (RETURN).

Type in FRINT 1.2:3:448.6 and press (BETURN).

It is all in the dot! The semicolons display the numbers close together (no spaces at all).
The commas display the numbers with space between them. There are four zones across
the screen. Each of the four zones has 10 print positions.

nmem PHIMT 1yuggyﬁﬂﬂ4ﬂy$5y@ mMpmﬁ RETURN).

Tricky, huh? The extra comma skips one zone between each number.

27



Pretend you are the Computer and run each of the following programs. (No
fair cheating — try it on your own before using the Computer). Compare
your answers with the Computer’s responses. Watch out for spacing.

a) NEW .
1@ FRINT "I AM GREAT"
28 END

RUN
o) NEW
1@ A=12704
20 RB=5678
@ FRINMT B U868, "EGUALE", A+R
46 END
FLIM

b)

MEW
18 G
B R,
IH FRINT Re+G, R~0, Re6, R/G
48 END

FeLIN

NEW

L PRINT 248, 2629
SOPRINT 1@, 1@w%l@
1S FRINT 2@, Zésl

FELIN

28
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DISCOVERY

The last program, program (d), helps us discover that:

1. A spacing of 5 between line numbers is as good as a spacing of
10.

2. Each PRINT statement prints on the screen on a separate line.
3. The END statement is not necessary. You may skip it.

4. Programs are RUN in the sequence of line numbers. The line
with the lowest line number first, and the highest line number
last.

AHA, lot’s to learn from such a short program, but there is more to come!

EXPERIMENT

The I AM GREAT program, Program (a) above, displays the message | AM GREAT. How
can we change the display to | AM THE GREATEST?

Right, just edit the PRINT line. Using the (CTHL)/arrow combo, position the cursor between
the words AM and GREAT. Insert 4 spaces — that’s right use the (CTRL) and (INSERT)

keys.

1@ FRINT "I AM GREAT"
26 END

Type (T)(HJ(E) into the spaces. Now move the cursor to the end quote and type in the
(B)@E)@M(), and press (RETURN).

1% FRINT "I AM THE GREATEST!
2@ END

FLIMN

I AM THE GREATEST

Now the program displays the new message.

29



YOUR TURN

Try this on the Computer (no line numbers this time).

Give the variable A the value 1.

Give the variable B the value 2.

Write a statement to display the value of A. Then write a second statement
to display the value of B.

Display the value of variable E.

We have not given E a value. That is why it is zero. Display the values of A,
B, and E on one line.

\\‘/
b+

e

TIME OUT FOR OLD NEWS

® A computer program consists of a set of instructions. Each in-
struction has a line number. The instruction with the lowest line
number is run first.

® To RUN a program type in (R)(U)(N) and press (RETURN).

® The END statement is optional.
Semicolons in a PRINT produce a compact display.
Commas in a PRINT produce a display in the 4 zones across
the screen. Each zone consists of 10 spaces.

® The NEW command erases working memory. Always type
(ME)W) before typing in a program.

30



1. List the two BASIC instructions you have learned so far.

2. What will be the Computer’s response to this instruction?

FRIMT "aala = g dae i

3. What will be the Computer’s response to this instruction?

Fiok ety

Can you explain the reason for the response?

4. Predict the Computer’s response to the following:

A
B o= &
FRINT B+ai H-A, A+E

5. Predict the Computer’s display for this program:

NEW

1§ A= 5

G PRINT “HELLO"
12 B= 46

26 PRINT A+R

E@ PRINT AR

25 FRINT AR
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6. Write a program to display the weight of a dozen eggs (1 egg = 1.4 oz.).

7. Edit the program in exercise 6 to use 50 eggs.
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CHAPTER 5
READING IS EASY

Remember our living room program?

[l B

e LET L= 2@ Length is 20.

20 LET W = 15 Width is 15.

B LET &Aoo el Area is calculated as L times W.
A FRINT "ARES ="if Display the area.

S D

Another way of entering the length and the width into the Comptuer is with
a READ and DATA combination. Here are the instructions.

ME L

1 READ L, W Notice the comma.

R ST W 1Y

SE O FRINT "AREAS = "iA The message in quotes helps us read the answer.

4 DATA 29, 15
S END

The READ statement tells the Computer to get values for variables A and B
in the DATA statement. Here L =20 and W= 15.

R{EIAlD@ED[AlT]A 33



LET'S PRETEND

Pretend you are the Computer and run each of the following programs.

Write each of the Computer’s responses in the boxes.

PE A

L READ A, G

DATA &,8

HEOFRINT A+ Uia-0, AR " A
A4 BN

[ LI

ot

MORE NEWS

Numerical variables have a number as their value. For example,

N Numerical variable N equals 5.

String variables have a string of characters as their value. The characters
can be any letters, numbers, or symbols from the keyboard. For example,

M = PR String variable N$ equals the string of 5 characters R2-D2.

So what’s new?

1. String variables have a $ symbol at the end of their names.

Examples of string variable names are:
A$ AB$ MZ$ R2%
2. What the string variable is equal to, must be in quotation marks:

A%="MEARTON" RE$="GIRL."
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YOUR TURN

Underline the string variables and circle the numerical variables.

A$ A C5% N$ BS A6 A6%

If you underlined all the variables with the dollar sign then you did great!
The string variables are A$, C5%, N$, and A6$. A, BS, and A6 are numeric
variables and should have been circled.

My name is ATARI 400 Home Computer (or ATARI 800 Home Computer).
To enter my name into the Computer with string variable N$, type:

[l

5ODIM NE R DIM tells the Computer how long the string N$ will be in this
program.

la LET M#g="aTaR] 4aan

EEOPRINT MNE

FeLIN

ATART A

The quotation marks are required.
N$ is a character string.

To dimension a string use DIM followed by the string variable name and a
number in the parentheses. This number is the number of characters the
string can have. If you have several string variables, just list them all after the
DIM with commas between them.

Let’s store another string variable in the Computer. Don’t type (N)(E)(W).

The string variable we now add is B$.

S ODIM NE(P),BEL1LED

Variable B$ can be up to 18 characters long.

S BEeUONTTED STATES!Y
A L BE

Fel

ATEART 4

LINITED STATES

Do you notice the new lines?

The LET is not needed.
The PRINT is abbreviated.

N$ is still in the Computer.
B$ is displayed.

Let’s take another look at the program. We erase the screen by pressing the
(SHIFD and (CLEAR) keys together. Now type (L)(I)(S)(T) and press

LIST

5 DIM N&(9),BE(18)

T LET N%““ﬁ[ﬁhl NGTO R
S FRINT N$

A BE="UNITED STATES"
4@ FRINT Bé
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The original program had only three lines. (Lines 5, 10 and 20). We then
added Lines 30 and 40. The LIST instruction tells the Computer to display
the entire program.

The READ — DATA statements can also be used to read string variables
together with numerical variables. Here’s a program to find the average of

three grades:

ME W
B OpIM NE(A)

18 READ N%, 61,
d@ pATA MARTION, 94, 85, 96
FRINT "STUDENT: ", N

40 FRINT “"GRADES:",,Gl:" "jG2:1" "i63

S@ FRINT "AVERAGE GRADED ", (G14+GE+6350 73

RLIN
STUDENT MARTON
GRADES: G4 B9 9
AVERABE GRADE 71

A DISCOVERY

Why are the parentheses needed in Line 50?

First clue: type in FRINT 9Q4-+894+90 7 and press (RETURN).
Second clue: type in  FRINT (Q4+B89+%E) /3 and press (RETURN).

O.K. Sherlock, can you deduce the answer?

Why are there two commas after the quotes in Lines 30 and 40?

(Type the program without the extra comma and see what happens.)
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BACK TO THE AVERAGING PROGRAM

How about if we now average Amy’s grades? Her grades are 97, 79 (bad
news), and 100 (right on!). We must change the DATA statement of Line 20.

BEODATA AMY 97,79, 1 and press (RETURN).

We change the program by editing or retyping Line 20 in the program. In
this case, retyping is easier.

FeL

STUDERNT FPY
GRADES: QF T ldd
AVERAGE GRADE: e

Sure enough, the changes worked. Let’s take another look at this program.
Erase the screen. (Do you remember how? Yes, press the (SHIFT) and
CLEAR) keys together). Now type (L (I (§ (T | and press (RETURN.

LIsT

S ODIM REL s

18 READ M$,
EDATE Ay o

28 PRINT "STUDEMT:", ,MN$

46 PRINT "GRADES:", ,Gl:" " G2
S8 FRIMT "AVERSGE GRADE:" <

Very nice, the new Line 20 is now part of the program. The old Line 20
(with Marion’s grades) is gone.

What is a sure way to live to be
100 vears old?

Eat an apple a day for 36500 days.
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FUN TIME — WORD SEARCH

There are 12 Computer vocabulary words hidden in the puzzle. The lucky words are always
in a straight line. They may be read down or up, from left to right, right to left, or even di-
agonally. Circle the words. Happy hunting.

The words are:

BASIC
CLEAR
COMMA
DATA

B
Z
C
S
T
T
B
W

C
A
Q
K
E
N
K
N
U
R
R

—

=
O O Z Z »P m O C >
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BRAIN FOOD

® To display the instructions of a program on the screen, type in (L)(I)(S)(T) and
press (RETURN).

® To change a line in the program, retype the entire line or edit the line. To delete (re-
move) a line from the program, type its line number and press (RETURN).

e The DATA statement contains data for the variables in the READ statement. The
DATA statement can be placed anywhere in the program, even before the READ
statement.

EXPERIMENT

How can we put 2 strings together in a PRINT?

Let’s see!

[ E 1

19 DIM N& (&), BE (L

S Nge"LUNTTEDR"

A BEsETATESY

@ FRINT WEs R

FLIr

LNITEDSTATES No space between the words.

Why isn’t there a space between the words? Right! We didn’t put a space into the quotes.
We can add a space after UNITED or we can add a space before STATES. Let’s add the
space after UNITED.

. Use the and (A ) keys to get back to Line 20.

. Use the and = keys to get to the end of UNITED.

. Use the (CTRL) and (INSERT) keys to add the space, then press (RETURN).

. To display the two words, move the cursor (use the (CTRL) and (¥ ) keys) to the begin-
ning of the RUN statement and press (RETURN.

Did it work? The screen should now show.
LINTTED STaTES

The space is there — good work.
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0

1. Give one example for each of the two types of variables.

2. Now try this. Turn the Computer off and then back on. How will the Computer respond to
each of the following instructions?

FRINT 7

FRINT Z%

3. Locate errors in the following statements. Some statements are correct.

a.  1#E READ, A, T

b. 1% READ 13

c. 2B READ X-Y,4

d. 25 DATA 5,.6,7

e. @ FPRINT A BiL/D

£ 35 PRINTE.F.G

g 4@ READ A,B,C
4% DATA 3,

4. What display will the following programs produce? Pay special attention to the spaces (blanks)

in the display.
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o-10

a. NEW b. NEW
9 DIM A$(4) ,BH(13)
1@ READ A%, B$ 18 4 = &
15 DATA JACE, AND JILL 2@ PRINT A, B, A+78" "ih-&
20 FRINT A$iB$ A ERNID
FLIN FLI

5. Write and run a program which uses variables A, B and C to display D. Use A=2, B=3, C=4,
and D=A*B-C.

6. Write a program to produce the following picture of a tree. HINT: Use seven print instructions.

X
KKK
XEXXK
AXXEXXAX
AXX
XXX
XXX
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OH —
TO BE A RECORDING STAR

Writing computer programs is a lot of fun. Once we have typed them in, we
can run them over and over. But what happens at the end of the day when
we must turn off the Computer? We lose the program. Turning off the Com-
puter wipes out memory. So if we do not want to have to retype the pro-
gram the next day, we better save it on cassette or disk. It is like saving
money in the bank.

We want to learn how to save a program on cassette tape, or on a disk, and
how to load a program back into the Computer.

Later on in this chapter, we’ll get to disks.

SAVING A PROGRAM ON TAPE

To save a program we must follow some simple instructions:

1. Place a cassette tape in the recorder and rewind it.
2. Set the digital counter to zero.

3. Advance the tape counter 2 numbers (never save at 0 — you won’t be on the
tape yet, just the leader).

4. On the keyboard type in the command
43



CEAW(E and press (RETURN)

buttons).

6. Now, on the recorder press the (1011} and ("L//) buttons together, then press
(HETURN) again.

7. The cassette player now begins to turn.
8. Once the program is saved the READY appears on the screen.

9. Check the digital counter and write down where on the tape the program is
saved (both the beginning & end numbers).

That's all. The program is now saved. Is it really for sure? To make sure,
save the program again. But first advance the tape counter two or three
numbers, then repeat steps 4 through 9.

SAVING MANY PROGRAMS ON ONE TAPE

Programs can be saved one after the other on the same tape. To avoid con-
fusion write down the names of the programs and the digital counter read-
ings on the case. For example:

Hi-Low game ' 2_14
Star Wars 20 — 48
Arithmetic Practice 50 — 81
Shoot the Duck 85— 106

It's fun to collect computer programs and to trade programs with your
friends.

LOAD FROM TAPE TO COMPUTER

You and your friend want to play Star Wars. Place the tape containing the
program Star Wars in the recorder. The program you want starts at the digi-
tal counter position 20. Rewind the tape and set the digital counter to zero.
Press the (ADVANCE) button on the recorder and advance the tape to 20
on the digital counter. Type (C (L (0 AL and press (HETUHN). The
Computer beeps once (to tell you that you are loading not saving), now
press the (PLAY) button and again press (11 [1/lll. The cassette recorder
begins to turn. When the READY appears, the program has been loaded.
You can now play Star Wars.

44



1. To save a program on tape we type the command

and press (RETURAN).

2. Which buttons must be pressed on the cassette recorder when we want to save a program on tape?

3. To load a program from tape type in the command

then press the

button on the recorder, and press the again.

and press the

[ME
1

FUN TIME

This is the game of Hi-Low. The Computer picks a number between 1 and
100. As you try to guess the number, the Computer tells you whether your
guess is too high or too low. You continue the game until you guess the
number. Here is a program for Hi-Low:

W

REM HI-L.OW GAME

FR. "D AM THIMETRNG OF & NUMBER BETWEERN 1 AND 1@&@E,"
Moo= TINT CLEE RN (s +1)

FR. "YOUR GUESS ISY:% ¢ INFUT 6

TEFOR = GO THER 5

IF N o< G THEN &&

FR. "%##% Y0OU GDT IT *exx!

SOEND

FR. "YOUR GUESS IS TOO LOW — TRY AGAIN" & GOTO 235
FR. "YOUR GUESS I8 TOO HIGH - TRY AGAIN" @ GOTO 23

In Line 20, the Computer picks a surprise number between 1 and 100. In
Line 25, you get to type in your guess. More about all that later.

Run the program to make sure you didn’t make any typing mistakes.

[ can always guess the number in seven guesses or less. Can you?
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To save the program place a tape into the recorder and rewind it. Then re-
set the digital counter to zero. Advance the tape 2 numbers, and press the

(RECORD) and (PLAY) buttons.

If the tape already has some programs on it rewind it and set the counter to
zero. Then advance the digital counter 2 numbers past the end of the last
program saved, then press the (RECORD) and (PLAY) buttons.

Type in

CO®®mAE and press (RETURN).

When the Computer has beeped twice press (RETURN) again.




G-2

USING THE DISK DRIVE

When you use the disk drive you have to tell the Computer about it before
you turn it on. So if your Computer is on, turn it off.

Before anything else, be sure the disk drive is connected to the Computer.
The cable should be plugged into the side of the Computer and into either
of the slots in the back of the disk drive itself.

Now open the door to the disk drive and turn on its power switch. That’s
right — you turn on the switch with no disk in the disk drive (powering up,
or down, could damage the contents of the disk).

| :Fl:
~ INSERTING A DISK

When the disk drive stops spinning put in the Master Disk (the one with
DOS on it), close the door and turn on the Computer.

To use the disk system you have to load DOS into the Computer. But that’s
easy, just type:

M3 and press (RETURN).

D O S stands for Disk Operating System.
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DISK OPERATING SYSTEM II VERSION 2,23
COPYRIGHT 1982 ATARI

Ay DISK DIRECTORY I, FORMAT DISK

By RUN CARTRIDGE Jo BUPLICATE DISHK
G EORY FILE K+ BINARY SAYI

D P DELCETE . RIEE(CSY) « BINARY LOAD

E+ RENAME FILE My RUN AT ADDRESS
F+ LOCK FILI N+ CREATE MEM.8AY
Gy UNLOCK FILE 0+ DUPLICATE FILE
Hy WRITE DOS FILES

SELECT ITEM OR GIHOLL) FOR MENU

DOS includes 15 programs A through O. The list of these programs is dis-
played in the form of a menu. Yes it is a menu because you can select and
use any of the programs. These programs are very useful so we better
make a copy of the Master Disk. We will backup the Master Disk. Once we
have a backup we can put the original in a safe place.

COPY YOUR SYSTEM DISK

We need to use two of the DOS menu choices. First we need to format the
new blank disk. You can also buy disks that are already formatted. These
are Atari Formatted disks. Take the Master Disk out of the drive, and put in
the unformatted disk. Then type:

@ and press (RETURN).

The Computer responds:

WHITH DRIVE T0O FORMAT?

You type (1) (if you have more than 1 disk drive put the unformatted disk
in drive 1) and press (RETURN). The Computer responds:

TYRFE "“¥y*™ 70 FORMAT DISE 1 Be sure vou have the correct disk in.
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So you type and press

Now you want to make this a system disk, so when the formatting is com-
plete type:

You are still using drive 1 so answer the questions the same as above.

Now you have 2 system disks — the Master Disk and your new System
Disk. Put the Master Disk away in a safe place, and use it only when creat-
ing a new System Disk.

To return to BASIC type:

BRAIN FOOD

Turn on the disk drive before the Computer.

Be sure there is no disk in the drive before the drive is turned on or off.
You only format a new (unformatted) disk.

If you format a used disk you will erase all of its contents.

Keep the Master Disk safe, if you lose it you may have trouble creating a new one.

SAVING A PROGRAM ON DISK

Let's save the Hi-Low game on disk. Be sure that the disk drive is turned
on, a System Disk is inserted into the drive, then the Computer is turned on.
Go back a page or two to type in the game. Once you have typed in the
program, run it to be sure it works.

To save the program on the disk type:

Wow, that is fast! The D1: tells the Computer that the disk on which we are
saving the program is in disk drive number 1.

The Computer will save the program with the name HILOW1. Each new
program you save has its own name. Names of programs can have letters or
digits or both, but:



1. the first character must be a letter, and
2. the name can be no more than 8 characters long, and

3. the name must use only letters or numbers.

The following are names of programs. Some of these are correct names and some are in-
correct. Circle the incorrect names and explain why.

“STARWARS” “HILOW 1~ “ARITHMETIC” “X007" “007X”

O.K. 2 out of 5 program names are correct. The name “ARITHMETIC" is more than 8
characters long, “007X” doesn’t start with a letter and the blank in “HILOW 1" is not
allowed.

To load the program from disk into the Computer you type:

(MO@AM@MCOMECOMMMM@ADAIC)  and press RETURN.

Again we notice the D1: It tells the Computer to load the program
HILOW1 from the disk located in drive number 1. The name of the pro-
gram to load follows and all this information is in quotes.

Saving programs on disk or loading programs from disk into the Computer
is very fast compared with tapes.

If you forget the name of a program you saved, there’s no problem, type:

(M)(0)(S) and press (RETURN)

(A) and press (RETURN) twice.
The Computer will list the names of all the programs on that disk. This is a
directory of the programs.
Once you've found the program you want, type [ B ) to get back to BASIC.
Then type:

LOAD "Dils progras nepes
and you're all set to run the program. Don’t forget to re-save your program

if you do change it. Use the same program name if you want the old ver-
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G-9

sion of the program to be wiped out.

YOUR TURN

Save this program on your disk:

RE W

L@ TONE = @
PEBETCOLOR 2, TONE, &
25 OF, K=1 TO 5@ : N. X
TETONE =15 THER 16
TONEsTONE+1 @ G, 2
E D

The program colors the screen in each of the available 16 colors.
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1. Why would you want to save a program?

2. Which command do you use to save a program on tape?

3. Which command do you use to save a program on disk?

4. A rewound tape containing several programs is placed in the cassette recorder. You then
type in (C)LIONAND) and press (HETURN). Will that command load a program?

Which one?

5. You have a disk containing 3 programs “ONE,” “TWO,” & “THREE.” How do you load
program “TWO” into the Computer?

6. What is the difference between CLOAD and LOAD?




G-11

7. What must you do to each new disk?

8. What are the rules for a program name used to save on a disk?

9. Why might you prefer to save a program on disk instead of tape?
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10. What sequence of operations must you perform before you can save a program on cas-
sette? on disk?

a.) Cassette

b.) Disk

G-1

Haer
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CHAPTER 7

A FRIENDLY CONVERSATION

Just think, you type (R)(U)(N), press (RETURN) and the Computer
displays:

HI, I &AM TUTOR COMPUTER
WHaT T YOUR MNAME

You then type in your name (S)(A)NIT)A) and the Computer
responds:

EDOTOMEET YOU

HEY SAMTA T AM FLEA
M HO

The INPUT (abbreviated I.) statement lets you type in information from the
keyboard. When the INPUT statement is reached in the program the Com-
puter stops, displays a question mark, and lets you type.

Here is the program.

5 [ s LT
W OFFL CWHAT TH YO

TRFUT R

CUHEY YiRSE Y T aM FLEASBED TO MEET vOu»

4¢8 PR, UHO HO O HOY




FL Request a RUN.

HI, I &M TUTOR COMFUTER The Computer introduces itself.
WHAT TS5 YOUIR NAME

TEANT S After the ? you type your name.

HEY SANTA T AM FLEASED TO MEET YOU
HC HC HO

In Line 25 of the program the name you type in is assigned to the string
variable N$. In Line 30 N$ is used to display your name.

A SHORTCUT

Lines 20 and 25 can be combined:

BEOPRL"WHAT TS YOUR RAME™ © ITNFUT NE

is the same as

2@ PR TWHAT To YOUR MAPFE"™
2ECINMFUT N#

The colon combines the PRINT and INPUT instructions into a single in-
struction. Go ahead, retype the program with a colon and use the abbrevia-
tion L. for INPUT:

LIsT
SOLIM RECEED
@ PR.OHI, 1 @bl TUTOR COMPUTER"
PR.OWHAT 1S 50UR MEME" : 1. HE
FROTHET il 1AM FLEASED TO MEET v ou®
PR.OHD HO HOC

COMPUTER MAGIC

The Computer asks you to think of a three-digit number such as 222, or
666, or 999. You are then asked to input the sum of the three digits. If the
number you pick is 222 then the sum you enter is 6 (2+2+2=6). The
Computer takes this clue and figures out your three digit number. How
smart!
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NEW

» INFUT S

14 PR

26 PR. O "THINE OF A THREE-DIGIT NLUMBER"

3@ FR. VALL THREE DIGITS MUST BE THE SAMEY
4@ FR. "FOR EXAMFLE 777"

9@ FR. “"THE SUM OF THE DIGITS 18"

HF FPRL. "YOUR NUMBER I8 "§i 575

FLIN

THINE OF A THREE-DIGIT NUMEBER

ALL THREE DIGITS MUST BE THE SAME
FOR EXAMPILE 777
THE SUM OF THE DIGITS IS5

ey ey ey

YOUR NUMEBER 1S

e e e

LM

THINE OF A THREE-DIGIT RNUMBER

AL THREE DIGITS MUST BE THE SAME
FOR EXAMFLE 777

THE SUM OF THE DIGITS 18

YOUR NUMBER IS 253

The Computer gives good instructions.
You are thinking of 222.

You type in the sum 6.
The Computer is right on.

Request another run.

You are thinking of 333.

You type in the 9.
The Computer does it again.

Pretty good! The Computer did OK twice. Type in the program and try it
on a friend. It always works like magic.

Did you notice what the PR. “N” command of Line 10 did? It removed all
the clutter from the screen. To clear the screen in a program you still use the

(GHIFT) & (CLEAH) keys. But you use them like this:

Type (PIEDAEDC.

Then press the (ESC) key once.

Then type the last [ 7).

Then the (SHIFT) (CLEAR) combo (that gives you the ™ ).

)
:& |
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1. Each of the following INPUT statements has one error. Can you find it? Circle all the errors and write

the corrected statements.

LE TRFUT

o By B

LECTNFLUT "WHAT TH YOLR ABE™ &

THFLT fA, A%
EECTHPFUT X8y is
EECTNFUT LMW
2. Study the two programs and fill in the missing information.

HE

SO DIM As L)

s FR."TY YO RaEME" @ 1. fs
LS FRLTYRE & BNMUMBER" ¢ T.8
SEOPR. A%

EEOFRL A, AR

FLIR

TYFE YOUR RaErE
PERIG

TYFE & R
e

NE

1 FR. "TYFE 3 NUME
INFUT X, ¥, 7

FRL X, XY, K+
F D

SOMUMBERS

3. Can you combine the following two-line program into a single line?

FR. "WHAT TS YOUR Mak
ITNFLT N
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7-5

THE BATTLE OF INPUT AGAINST READ

We’ve learned two ways of feeding the Computer.

INPUT gives you a chance to enter different information each time the pro-
gram is run. That is nice, but it slows down the calculations. The Computer
stops, displays a question mark and waits for you to type in information.

READ gets the information from the DATA statement. Each time the pro-
gram is run the information is read from the DATA statement. It is non-stop.
It is fast. If you wanted to change the DATA you would have to retype the
DATA statement with different information.

Compare:
[+l E 1A [E W
1 READ &, B, O L THFUT M, B, C
EIC I TN (S T (Here there is no Lines G368
A LET D=8 S LLETT D
4@ FR. "SUM TS YsD A FRLOTBUM TS s D
e N S D
LI LN
glM I8 & i ) What you type in.

glM 185 & The Computer responds.

You want the sum of 4, 5, and 6. How would you do it (a) using the above READ program, and (b) using
the above INPUT program?
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REMARK — EVERYBODY DOES

REMark statements are placed in a program to help understand the pro-
gram. REMarks are not displayed on the screen during a run — only during
a list. If our program is already in the Computer we type (L (L) S T)
and the program quickly appears on the screen.

LIST

16 REM HOMEWORE DUE JUNE 11, Z@ds
BEOREM TEMPERATURE CONMVERSION PROGRAM
AEOPFRINT "DEGREES CELSIUS"™ o INFUT O
4 F o= EE 4 CR9/5

HEOFRINT "DEGREES FAHRENHELIT "iF

RUIN

DEGREES CELSIUS

T g You type in the 20.

DEGREES FAHRENHEIT &8 The Computer gives you the answer.

Lines 10 and 20 are REM statements. They explain what the program does.
They do not appear in the output.

EXPERIMENT

Use the temperature conversion program to draw a graph. Run the program 5 times. The
first time input zero degrees for C, then 25, 50, 75, and 100. Copy the Fahrenheit degrees
from the screen into the table. Then draw points on the graph. Connect the points. They
form a 2??.

Fill in the rest of the table.




~
.

Add more points to the graph and connect them.

°F

DID YOU KNOW?

Water boils at 100°C and freezes at 0°C. In degrees Fahrenheit water boils

at °F and freezes at i
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;s o W

10.
11.
12.
13.
14.

TIME OUT FOR OLD NEWS

The INPUT statement is used in a program when you want to type
in information during a run.

You should always use a PRINT with an INPUT to give directions
for the question mark. For example, PR. “WHAT IS YOUR
NAME” : 1. N$

The REM statement is used to explain what the program does.
REM statements only show up in a list. They do not show up in a
run.

FUN TIME

There are 14 words hidden in the puzzle. Find the word that matches each
description. The words may be up or down, from left to right, right to left, or
even diagonally. Circle the words.

Command to display the program.
Command to load a program from a tape.
Key that erases a character on the screen.
Command to run a program.

Assigns a value to a variable.

Command to play music.

Command to store a program on a disk.
It is only sometimes required.

Contains values for variables.

Used to explain the program.

Wil cause the display to appear in the next print zone.
Erases memory.

Can be abbreviated as a question mark.

Causes the Computer to display a question mark.




Happy hunting.

statement and the (SHIFTICLEAR)

1. What is the difference between the PRINT*Y ”

combination?

2. What does the following program do?
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R W
LE PR TWHAT YEAR T THIS" 3 IRNFUT Y
SEOFRL THOW DD ARES YO 5 TNFLT &

AR UIN OYEMOR Z@EEl YO WILL BE "ER2@El Y65 " YEARS OLDY

| 3. Write a program which will produce the following conversation.

FLIN
ENOCE ENOCE, WHO 1S THERE

= WHO

T EE PRLLING MYy LEG!

4. Clear the screen and then list the program you wrote in exercise 3.

\ 5. Write a program to input three numbers and display their product.
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IF YOU WANT TO

It is a cold, gray winter morning. You just woke up, and turned on the radio
to get a weather report. The weatherman says:

More SNOW folks! NINE inches fell overnight.

There is no school if more than 20 centimeters of snow have fallen. Is it a
snow day? Are nine inches of snow more than 20 centimeters? You turn to
your Computer for the answer.

L1IST
LE REM FROGRAM TO CONVERT INCHES TO CENTIMETERS

2 PRINT "INCHES OF SNOW" @ INFUT INCH
3 OREM THERE ARE 2.54 CENTIMETERS IN ONE INCH

48 CENT = 2.54 # INCH

a8 IF CENT » 24 THEN Bd

A FRINT "NO SNOW DAY

7@ END

8@ FRINT "YES, IT I8 A SNOW DAY"
@ FRINT GO BACE TO BED"
1@ ERD

LN
INCHES OF SNOW

YESG, IT IS A SNOW DAY
GO BACK TO RBED
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A DISCOVERY

We notice that besides doing additions or subtractions Computers can also
compare. Look at Line 50 of the above program:

TF OCENT = 2& THEMN &

This line compares CENT to 20. If CENT is larger than 20, the Computer
transfers to Line 80. Otherwise it continues with the next line (Line 60).

FLOWCHARTS

There is a pictorial way of showing all of this. It's called a flowchart. It
shows the flow of the program. A flowchart for this program would be:

\\
\\

Bl

e

Y

@ FIGURE 8.1
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All information going into and coming out of the Computer is put into paral-
lelograms (those are the PRINT & INPUT boxes above). Work is put into a
rectangle (you all know what those are), and questions go into a diamond
(like a ball diamond). All the boxes are connected by arrows.

Notice that the questions are the only boxes with 2 arrows coming out. They
have to be labeled with either a YES or a NO (1 of each please).

CALCULATIONS/
ASSIGNMENTS
INPUT/OUTPUT
e DECISIONS
NO
FIGURE 8.2

Try out the flowchart for a 7 inch snow storm. Now CENT is less than 20
since 2.54%7 is only 17.8. So the arrow labeled NO is followed and the
message NO SNOW DAY appears. Do it again for 10 inches of snow. Works
pretty good, doesn’t it?

Flowcharts help you see the flow of a program. Always draw the flowcharts
before writing the program. Flowcharts are especially helpful when you face
a problem you just can’t seem to figure out. We'll try some more flowcharts
later.
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There are six different comparison symbols that can be used with IF-THEN

statements.

Greater than >

Less than =

Equal to =

Not equal to <>

Greater than or equal to =
(Not less than)

Less than or equal to e
(Not greater than)

IF-THEN statements form conditions which are either true or false. Here are
some examples:

1@ IF A = 5 THENM 75 If A equals 5 go to Line 75.

A If A does not equal 5 continue on to the next line, Line 15.

S TF Aeed e 1@ THER 8@ If the sum A+4 is larger than or equal to 10 transfer to Line
P o & @ 80, otherwise continue on to the next line, Line 40.

8 . . . .
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YOUR TURN

(fill in) (fill in)
Hg IF A <x B OTHEN 2@
(S‘Zj a " " "

83, If C is less than 1000 then transfer to Line 70, otherwise con-
tinue at Line 90.

(fill in the number)

The first answer should be: If A is not equal to B then transfer to Line 200, otherwise continue at Line 60.

The second answer should be: &% I1F & < L@@Es THEN 7
L

COMPUTER QUIZ

You enter any 2 numbers. You then ask your friend to enter the sum of the
2 numbers. The Computer checks your friend’s answer.

NEW

1@ FPR."YOUR TWO NUMBERS" @ INFUT A, R

29 PR."THE S8UM I8" 1 INPUT @

H2@OIF 8 = A+RB THEN &9

4@ FR. "NOFE, THE CORRECT ANSWER IS"i A+RE
SEERD

HE FR."YOU ARE A WHIZ KID"

FE END

FeLIM Request a run.

YOUR TWO NUMBERS

PR S You enter 25 and 15.
THE SUM I8

g For the sum you enter 40.
YU ARE A WHIZ KID You are right.

FLIN Request another run.

YOUR TWO NUMBERS

B 28 You enter 11 and 13.
THE Sl I8

You enter 25 for the sum.

Fill in the Computer’s response.
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EXPERIMENT

Use the Computer quiz program to make up your own quiz.
Here are some quiz ideas:

1. Subtract, multiply, or divide two numbers. Which lines in the program need to be
changed?

2. Add three numbers.

REMEMBER: To change a line in a program just use the editor.

—

. How many comparison symbols can you name?

2. What is the purpose of IF-THEN statements?

w

. Find the errors in the following statements:

a. 1@ IF @& = B+1E THERN

b. IF 5 = [ THEN 24



c. 15 IF B <= 1@ THEN 23

d 4@ IF W = 1@ THEN 45

45 o w w w

€ hHu IF M ERUALS Z THERN %

STRINGS AGAIN

Do you remember what a string variable is???

A string variable has a string of characters as its value. The name of a string
variable always ends with the symbol $. For example:

LET @$ = "1 WSS RBORK TH L7786
Well, what is the name of the string variable we use here?

What is the character string? , I N —— -

MORE PRACTICE WITH IF-THEN

The IF-THEN statement can also be used to compare strings.

For example:

1@ IF E$ = "YES" THEN &6 Transfer to Line 60 if string variable E$=*"'YES”, otherwise
15 w & = continue with the next line, Line 15.
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Let’s try it in a program:

RMEW

1@ DIM DS (5) D$ is dimensioned 5 because FALSE has 5 letters.
2 PROUTTRUE OR FALSE 11X11=131"

Z@ 0 INFUT D%

4@ TF D = "TRUE" THEN &

5@ OFRL"YOU ARE RIGHT ONY

55 END

GE FRL YO LOST YOUR COOL"

7@ BN

FLIM

TRUE DR FALSE 11X11l=131

PEALEE You answer FALSE.

YOU ARE RIGHT OM
RUIN

TRUE OR FALSE 11xlil=13%1
TTREE You answer TRUE.

- Now how does the computer respond?

T2



FUN TIME

Use the clues to figure out the sentence.

c

i

|i=al Qe

2

Key to erase the screen
-

Abbreviation for the PRINT

The > is a

<> means

The is optional.

7 6

Nothing happens before this key is pressed
8

B$ is a variable.

9

. Sign for division

Competes with INPUT
11

It is usually optional, it stops the program
They go together

When the is not true, the run continues on the next line.

14

. Command to run a program
15

Used to type on the Computer
16

Command to display a program
17

To a line, type its number and press (RETURN).

18

q. < means
19

/am\

than.
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TIME OUT FOR OLD NEWS

The action has been fierce. We need some time to review.

. The IF-THEN statement makes comparisons between numbers

or between strings.

. 10 IF A = 55 THEN 40

18is 4%

® Here the IF-THEN statement is line number 10. It is followed
by Line 15.

® The condition is A = 55.

® If the condition is true the Computer branches to line number
40.

® If the condition is not true the Computer continues on the
next line. That would be Line 15 in our example.

. 10 IF N$ = “ERIC” THEN 80

This statement compares the string variable N$ to the charac-
ter string “ERIC.”

. There are six comparison symbols:

> = = S > = <=

. To list a program which is in the Computer’s memory we type

LIST.

. To delete a line in a program we type its line number and press

RETURN).

. To change a line in a program we can retype the entire line, or

use the editor.



8-11

1. Draw a flowchart box to branch if L is less than 22.

2. Write an IF-THEN statement to branch to Line 40 if L is less than 22.

3. Write an IF-THEN statement to branch to Line 65 if K is not equal to 63. Otherwise con-
tinue at Line 64.

4. Fill in the missing information:

L TNFUT A

2 IF oA o 18 THERM

EEOFRINT "YOU CAN VOTE"

442
S FRINT O UYOL ARE TOD YOUNG TO VOTE"

&l ERD

. 5. Fill these instructions into the flowchart. Note, the instructions need to be ordered.
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FRINT
FRINT
INFUT
IF A%
FRINT
FRINT

"HAFFY BIRTHDAY "iN$
"TYFE IN YOUR NAME"

N

= MYEGY

"I8 TODAY YOUR BIRTHDAY
"TOO BAD"

DIM N$ (C25) , A% (5

INFUT
END
5TART

A%

-

I,
[
[
[

Y

\
s




8-13

6. This program has two major mistakes. Can you find them and fix the program?

1
15

......

7. Draw a flowchart to INPUT a number. If the number is positive have the Computer display:

DIM MN#CF)

TRIFLIT W%

TF N&E = LINCOLM THEN S
FRINT "MICE T MEET YOL "ikE
END

THE MLUMEER 16 FPOSITIVE

Otherwise have the Computer display:

I

DONTT LLTEE YOUR MUMBER

77



8. Write a program for problem #7.

8-14
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CHAPTER 9
LOOP — THE - LOOP

A Computer can do a job over and over. The Computer is accurate and
fast. It does not take coffee breaks and never gets tired. Oh, I wish I could
be like that.

Doing a job over and over means doing it repeatedly. We may have to do
the job ten times, one hundred times or maybe a thousand times. It is nice
to know that our old reliable Computer will do it for us. The job is written in
the form of a computer program. The instructions that are repeated in the
program form a loop. Let’s try a silly loop.

SO AND AROUND b G0
150 Lines 20 and 30 form a loop.

A END

FLIN

FOREVER
FOREVER
FOREVER

Press the (BREAK) key to stop the looping.

The screen is quickly filled with FOREVER’s. The Computer goes non-stop.
The loop of Lines 20 and 30 is an infinite loop. The Computer prints the
word FOREVER in Line 20. Then the GOTO in Line 30 sends it back to
Line 20. FOREVER is again displayed on the screen. It will not stop by it-
self. But you can stop this madness, just press the (BREAK) key. To continue
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looping type GOTO 20 (or G.20) and press (AETURN
press the (BREAK) key.

COUNTERS

To stop it again,

How can you make the Computer count? The best way is to use a counter.
A counter looks like this:

ME
14

a6

Start the counter at ().
CFRL. COUNT

ZE COURT = COLNT--1
i GOTO 2 Go bacl
EARIN

o the counter.

[—
~

Adc

In this program the variable COUNT is continually changing. First it stores
the value 0. At Line 30, COUNT is increased by 1. It was zero, so it be-
comes 1. After that the program returns to the PRINT, then adds 1 to
COUNT — now it is 2; then back to Line 20 and so on.

Let’s talk about Line 30. COUNT is the name of a memory location in the
Computer. At this line of the program the Computer takes the number
stored at COUNT, adds 1 to it, then stores the answer back at location
COUNT. Each time the program executes Line 30 the value of COUNT
goes up (is incremented) by 1.

To have the Computer count by 2, change Line 30 to be COUNT
COUNT +2. How could the program be changed to have the Computer
count by 2’s starting at 100? So COUNT equals 100, then 102, 104, . . .

That’s right — start the counter at 100. Make these two changes and list the
program.,

LIsT

1g COUNT 1

2@ FRINT COUNT
COUNT COUNT +2
GOTO
N

.

A
4¢3
S
FRLIN
14
13

144

) the counter.

.....

80

Start the counter at 100.

to the print line.



Study this counter program:

NEW

1@ COUNT i
2ECOUNT COUNT -+ 1
EEOPRL COUNT

A G, 295

S END

1. What is the first number printed? .
2. What is the second number printed?

3. How can you stop the program?

Let’s use the GOTO to read some numbers?

ME L
lg READ A, R
2@ OPR. ATTHTIREY = "iTA+R

S GOTD 19
4¢ DATA 6,8,17,19,25, 12
S END

RUN
bl =
17+19
DEELE

ERROR & - AT LINE 14 what happened?

4
A

25

I

Error 6 is telling you that the Computer has run out of numbers to read.
This is what happens: On Line 10 the Computer reads the first 2 numbers
(6 & 8). In Line 20 it prints. Line 30 tells it to go back to the READ (Line
10).

So . .. the Computer then reads 2 more numbers (17 & 19), prints, and re-
turns to read the 23 & 12, print and again return. This is where the problem
is — there are no more numbers to read.

Fortunately we Atari people have a way around this problem. We need to
learn a new instruction called TRAP.

T[RIAIP
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NT AU+ 3RE" = "iA+R
GOTO 18

DATA 6,8,17,19,23,12
END

FLIN
brtbf3 o= 14

17419 = Jé
SEFLE = 15

READY

What the TRAP does is to tell the Computer that if any error occurs go to
the line named by the TRAP statement. Line 5 tells the Computer to branch
to Line 50 if an error occurs. A neat way out of our problem, but don’t for-
get that any ERROR in the program will spring that trap.

YOUR TURN

Make the following changes to the last program:

Replace the READ with INPUT and delete Line 40 (we don’t need DATA
with INPUT). Add Line 8: 8 PR. “Type in 2 numbers”. Change Line 30:

30 GOTO 8, and delete Line 5.

O.K. clear the screen and list your program.

L ST

B FRINT "Type in 2 numbers”
Le ITMFLT &, B

2 PRINT AgU-+"sBi" = "iA+R

4 GOTO 8
SE ERD
FLIN

=y

Twpe in 2 numbers

The Computer patiently waits at the question mark for you to type some-
thing in. How many more times will it continue to ask its question?

That’s right — FOREVER.

You have to (BHEAK) out of this program.
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9-5

Naed

GOTO vs. IF-THEN

In the last chapter we learned about the IF-THEN statement, and just now
we learned the GOTO statement. Both are transfer statements. Instead of
going on with the next line in the program, transfer statements make the
Computer branch to a different part of the program. The GOTO is an un-
conditional transfer. The IF-THEN is a conditional transfer.

UNCONDITIONAL TRANSFER CONDITIONAL TRANSFER

£y B T TRFUT &, 8

et b FRINT  fA--E
1 BT Al LEE THER 1@
Al BT

This program continues as long as A+B

This program goes on forever. Transfer is
made unconditionally from Line 30 to
Line 10. To stop the run press the
BREAK) key.

is less than 100. When A+B is not less
than 100, transfer is made to Line 40 and
the run stops.

(30)

A+ B

Y (10)
INPUT
A B (10) I
/ / / PRINT

IS
A +B < 100

YES

FIGURE 9.2

FIGURE 9.1
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Take a look at this program:

POFRINT" Ty im0 mimbee-s' 0 TRHFLT Lo, W
m L

; g
wIUST RIGHT®
GOTO 1

FINT "TOO BIG

R

>

Type in 2 numbers

This combination of IF-THEN and GOTO is very common. An IF is usually
used to do one of 2 things, go to a new line (Line 50) or continue with the
next line (Line 40). The GOTO then loops back and starts the program
again.

EXPERIMENT

Do you know why Line 45 is included in the program above? The best way to find out is
to try it. Run the program with Line 45, and without it. Test the program with different
numbers for L. and W. Make sure A>100 once and A< =100 another time.
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COUNTERS THAT STOP

The counters we used earlier were endless. The only way to stop them was
to press (BREAK. What if the counter is to stop at a specific number? We
may want to print all the numbers from 1 to 100.

The solution is to use a counter with an IF-THEN in the program.

COUNT =1
FFe. SOLUNT
COURT s ZOLNT - Increment the counter by 1.
i TF COUNT <D= L@ THEN Z2d@ If the counter is less than or equal to 100 continue to loop and
&E D print, otherwise end the program.

FLIR

55
1365

To count by 2’s, simply edit Line 40:
g COLINT == COUNT -+

Now a run will produce the odd numbers 1 through 99 — remember
COUNT starts at 1.

FELIN
1
i

97
oy

The IF-THEN is very handy in putting a limit on loops.







9-9

1. What will the following programs display?

a.  EW b. HEW
R O v L@ e i

ak

I FRINT K Egon o= fd

el DO A S | s PRI N'{“ [z

A

A EOTO He

el FiLaid
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c. NEW
14 DIM N$ (25)
20 FR. "What is youwr name"
@ O INFUT N4
49 FR."Hello "iN$
S¢ G0TO =@
4@ FR."GOOD-BYE" i N%

RUN
e. NEW
18 kK = @
20 K o= K + 1

3¢ IF E < 4 THEN 2@
4@ PRINT E
5@ END

RUN

2. Draw flowcharts for the following:

a) Exercise 1b and 1d above.

b) Exercise 3f(i) below.

NEW

1@ NUM = @

205 PRINT NUM

@ ONUM = NUM + 2

4@ IF NUM <= 1@ THEN 2@
S END

RUN

NEW

1@ TRAF &6

28 READ AR

B DATA 3,6.8,16,12,24
4@ FRINT As"+"3A5" = "iR
S GOTO 2@

&8 FR. "NO MORE DATAY
RUN

c) Read 3 sets of 4 grades and print the average of each set.

H9-10
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3. Write a program to:

a) Find the average of 5 numbers, over and over again.

b) Print a count-down from 100 to 1.




c) Print the counting numbers from 20 through 500 by 5’s.

d) Modify exercise 1b above to print the even numbers 20 and over.
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e) Modify exercise 1d above to print the odd numbers 11 to 27.

f) Print the numbers of years it will take for the population of rabbits on Block Island to in-
crease from 2 to 1,000,000? Assume:

(i) The population doubles each year.

(ii) The population increases by 50% each year.



HOW HIGH CAN YOU COUNT

The best way to form a loop is to specify how many times the loop is to be
done. This is done using a FOR-NEXT loop. For example, suppose we
want to INPUT A and B, and display A + B three times.

NEW

1@ FOR N=1 to 3
15 INFUT AR

28 FPRINT A+R ' ve enter two
25 MNEXT N . ymputer displays their
EE FR."The 2 problems are done."

4 END

19 FOR « «

ﬂmisaFORmmXThmnlmebdx
starts with the FOR statement and
ends with the NEXT statement.

b |

- 25 NEXT & «

r
s
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MULTIPLICATION TABLES

NEW

1# REM THE EIGHT®*S TARLE

L.: "o ]

2@ FOR L=1 TOQ 9
[:TW FRa
44 NEXT L

S FR.

RUN
18
2 16
24

ey
il

444
48
b
&4
72

(INE

OG8N E b L

Pretty nifty, hey?

"DONE "

The loop starts at Line 20 with L=1.

The Computer then displays in Line
30 the value of L & 8 times L.

From Line 40 it goes back to Line 20
and gets the next L. Now L=2. Then
L=3.4,5;:.:9

First time through, L=1.
Second time through loop, L =2.

Ninth time through loop, L=29.
The loop is finished.

Modify the multiplication table program to display the nine’s table.

HINT: you must modify Line 30. Got it?

Now one more thing. Modify the program to display the table from 4
through 7 instead of from 1 through 9. HINT: This time modify Line 20. A

FOR statement does not have to start with 1.

To make a small change in a program line use the editor (and press

RETURN)).
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A DISCOVERY

What happens if you add a comma at the end of Line 30 of the eight times
table program?

S PR, LEY YiBxlg

LIST
1@ REM THE EIGHT™S TABLE

S FOR L=1 TO 9
[,vi FrROMT Log ' Mg el

4@ NEXT L
SE FRINT "DONE"

FRUIN Run the program; vyou will be
surprised.
1 8 S 24 40 EE
5 & A8 T 8 &4
@ 73 DUME

The entire table is now on three lines. Remember, there are four zones
across the screen. The comma at the end of Line 30 is a trailing comma. It
makes the Computer continue to print on the same line until all four zones
are filled.

The output looks a little strange doesn't it? You would think the Computer
could at least line up the numbers, but the Atari has a mind of its own. To
force it to be neat add this line to the program.

15 FORE 82,8 This command makes sure that each
line is displayed starting at the

left edge of the screen.
then run the program: d

FLN

i © 16 aOE4 4 EE
o448 & 48 7 &6 g &4
9 74 DONE

Now replace the trailing comma in Line 30 by a trailing semicolon.

EEOFRINT Lg" "Gl
FLIN Run the program again.

1 82 163 244 225 406 487 568 649 7ZDONE

The entire table is on one line. But how do you separate the numbers?
Right — type Line 30 as:
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3 PR. Lg" "sawlg® "3

LS

1@ REM THE EIGHT™S TARLE

15 FORE B2,d

2@ FOR L. o= 1 T0O 9

A OPR. it ti8wla " " ¢ ling semicolo
-4 NEXT L

HEOFRINT "DONME"

FeLR

18 2 1é 224 4 o4 & 48
7 56 8 64 @ Ta

Non cnanges

FOR-NEXT-STEP

Suppose we want to count from 1 to 9 by 2’s. The STEP does it.
L@ FOR M=1 TO 9 STERF &

In this statement M is first 1 then (do you know? — no, not 2!) 3, then 5, 7,
and 9. M is changing in steps of 2. Let’s try it.

NEW

=1E FOR M=1 TO ¢ STEF 2
[:?@ FRINT Mi™ "j

2@ NEXT M

FLIN
1 &8 7 9

So much for the odd numbers; now let’s display the even numbers from 20
down to 10.

NEW
—=1¢ FOR @=2& TO 14 STEF -2
LE‘Q FR. GQ&" "3

SEONEXT @

FLIN
2818 16 14 12 149

YOUR TURN

Fill in the following table. Use the above program to check your answers on
the Computer.
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16 FOR I=5 TO 7 ' 5.6.7

1% FOR L=5 TO 7 STEF 1

16 FOR 0=5 TO 9 STEF 2

16 FOR V=1 TO 16 STEF 3

16 FOR E=1¢ TO 51 STEP 1@

1% FOR M=16 TO 5 STEF -1

16 FOR Y=1¢ TO 5
A 101,102,103,104
T 1,1.5,2,2.5,3.3.5
A 15.10.5.0.—5.~10
R 10.8.6.4.2.0
| .6,.7,.8,.9,1.0
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)

98

Type in and run the following program. It may give you ideas for other programs.

R 1A

ld
13
| )

sty

26

5 {7}

e

A28
a1
45
4 éy
47
46
a4
[ 5
ot
aidh
&l
b 55
T

FUN TIME

FFe, )
FRG P COUNTDOWN

FOF Ls=l@ TO 1 STEF -1
FR. L

FOR PAUSE=L TO 26
NEXT FAUSE

NEXT L.

FoRe, s a6 BLAST OFF
FOR FAUSE = 1 T0 26
NEXT FALSE

FR., "

R,

FRL "

R "

FeFe,

FOR F=1 TO 16&

FRINT » o»

FOR FAUSE=1 TO 26
NEXT FAUSE

NEXT F

FR " GONE "

Did you run the program?

The brackets help vou see the loops better.

A do-nothing loop.
It causes a pause.

W He I e e KK R

The two loops are nested.
They are inside each other.




Not bad huh? We learned two new ways to use loops:

1. The loops of Lines 25-26, 40-41, and 60-61 are do-nothing loops. They slow
down the display on the screen.

2. Loops may be placed within loops. For examle, the do-nothing loop of Lines 25-26
is inside the outer loop of Lines 15-30. The two loops are nested loops. Nested
loops must have different counter variables names. The names of the counter vari-
ables of these two loops are PAUSE and L.

The counter variable of the outer loop of Lines 15-30 is ?

The counter variable of the inner loop of Lines 25-26 is ?

Is the loop of Lines 40-41 nested?

Does the program contain more nested loops?

LOOPS THAT SUM UP

We now write a program to add up all the numbers from 1 to 100. We
want the sum of 1+2+3+4+... +98+ 99+ 100.

To start off we’ll find the sum of 1+2+3+4+5.

Sl =

Gl Aol w3 | um 1al
G = SUME s e

S = BLMA s &) . i

S = SBUMAE = L @S = 15

We can write this process as:
SLM o= SUM -+ N

The new value of SUM equals the old value of SUM plus N.
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14
15
2

1Y)

1

b1t}

FLIN

15

REM  SUM OF NUMBEFRS
sl

FOR N=1 TO 5

G = & + N

NEXT N

FRL S

The sum S starts out at zero.
Set up a loop.

Calculate a new value for S.
End of the loop.

Display the sum S.

The sum of the numbers 1 through 5 is 15.

Variable S is the sum. In Line 15 we start the sum at zero. Then the loop of
Lines 20-40 gives N the values 1, 2, 3, 4, and 5. In Line 30 the sum S is

computed as the previous value of S plus N.

To find the sum of the numbers 1-100, we edit Line 20 and run the

program.

200 FOR N=1 TO 1@

FLIN

S

Edit the line: now N goes to 100.

The sum of the numbers 1 to 100 is 5050.

What is the sum of the numbers 1 through 1000?
That’s right, the sum is 500,500.

IF - THEN AGAIN

I have an interesting question for you. How many numbers must we add up
until the sum is just over 100?

Here we go!

100

MEW

18 REM 142+43+...7 > 108
20 G=@ 1 k=@

I s DR |

4@ =5+

5@ IF 5 <= 1@@ THEN 353
6 FR. "THE SUM OF THE
LN

THE SUM OF THE NUMBERS

?
iy

MUMBERS 1 — "§iEi" I8 "i8

1 - 14 18 185
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Let’s play Computer and go step-by-step through the program.

o] jtd
A R
4 i
=i transfer to Line 30

e L4 =
L3 2
w12} transfer to Line 30

3% o
] B
b 10] transfer to Line 30

g e L
it /

i transfer to Line 30

and so on

] L ] 4
2 14
i transfer to Line 60 since sum S is greater than 100

i display results.

The IF-THEN statement of Line 50 is a conditional transfer. As long as the
sum S is not greater than 100 we transfer to Line 30. At Line 30, K is in-
creased by 1 and at Line 40 the new sum is equal to the old sum plus K.
Once the sum S is greater than 100, the results are displayed at Line 60.

THE TWELVE DAYS OF CHRISTMAS

This famous song goes like this: On the first day of Christmas my true love
gave to me a partridge in a pear tree. On the second day of Christmas my
true love gave to me two turtle doves, and a partridge in a pear tree. On
the third day of . . . and so on for twelve days.

How many gifts were given on the twelfth day? HINT: Use a FOR-NEXT
loop and notice that on the first day one gift was given, on the second day
1+2 (or 3) gifts, on the third 1+2+3 (or 6) gifts, and so on.

it

i

ikl =1

1
1+2=3

i
FL+14=1@5
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THE TWELYE GAYS OF CHREISTHMAL
Start off gifts G=0.
« MhEY M, Y BIETSY Print column headings.

| 0 1
Continue looping as long as D <12

How many gifts do you think were given on the twelfth day? Run the pro-
gram and find out.

TIME OUT FOR OLD NEWS

® The FOR and NEXT statements are used to form loops. The
loop starts with a FOR statement and ends with a NEXT
statement.

P L RS = a0

BODY OF THE LOOP

Rt

L4 NEXT K

e K is the counter variable
® A is the first value of the counter variable
e B is the upper limit of the counter variable

e C is the step value of the counter variable

e FOR K=10 TO 100 STEP 20 will result in K=10, 30, 50, 70,
90.

® A loop without a body is a do-nothing loop. It can be used to
slow down the display on the screen. For example:

16 PR. "START"
r»zm FOR FAUSE=1 TO 266
-3 NEXT FAUSE

40 FRINT "FINISH"

102
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The word START is displayed first. Then after a short pause the
word FINISH will appear on the screen.

A trailing semicolon or a trailing comma at the end of a PRINT
statement will cause the next PRINT statement to display on the
same line. The following three PRINT statements will display on
one line.

BRI e
ZRS R B R il Y
Slecizde el

Nested loops are loops within loops

19 FOR M=1 TO 1@
2

o TR e R | _INNER |__, OUTER
EE NEXT R ] LOOP LOOP
A G IR i G

Brackets show off the loops. Brackets of good nested loops can-
not cross:

‘ i S
S 30
Good Nested Loops Bad Nested Loops
AR =
e S

A good way to check out a program is to play Computer. Go
through the program step by step and write down the results.
This method is especially useful when you are trying to under-
stand a program.

The statement S = S+ 1 means:

The new value of S is the old value of S plus 1.

When using a sum or a counter always give it a starting value
before the loop. For example:

IE

1 e S has the starting value 0.
el S e R ) The loop starts.

GO e

i BNEXT K The loop ends.
SEOFRINT "SUM = i

GHE END
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1. What will the following programs display?

a.  NEW b. RNEW
16 FOR M=1 TO 3 1@ FOR N=4 TO & STEF —1
[.‘2!21 FR. "##Exxs" [2(_’1 FR. N3™ "3
EE MNEXT M @ NEXT N
LI FLR
c. NEW
lag FOR R=5 T0O &
[.’Iii.".i FRINT R, F#®R
S NEXT R
FLIM

2. What display will this program produce?

MEW

1@ FOR k=1 TO 3
[tzm FR.TROW "
IE ONEXT K
A6 FRINT"YOUR BOAT®
FLIN




3. Write programs to produce the following displays.

a.  EHK__ b. 1 1
o KEE 2 4
s a9
— 4 16
**-ﬁ'.__‘_m
I

NEW NEW

13 REM STARS AND DASHES

24, 26

4. Play Computer and complete the table for the program.

NEW

1@ REM NESTED LOOPS
20 FOR k=1 TO =

3@ FOR Le=4 TO 35

b4

1@ REM TABLE OF SOUARES % CUBES

a# PR. K, L, kK*L

S NEXT L @ NEXT K

K | KL
1 4 {
1 5 = 1

e oy T e

5. Write short programs to perform the following. Write these programs with an IF-THEN loop

and then with a FOR-NEXT loop.
a. Display all the odd numbers 1, 3, 5, ... ,19.
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b. Display all fractions 1/3, 1/4, 1/5, ... ,1/10 in decimal form.

6. Modify the Christmas program to compute and display the total number of gifts given over
the twelve days.

7. Do you remember the challenge in chapter 9 about the King and his problem? Change the
program to display the total number of coins paid to the peasant.
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CHAPTER 11

SURPRISE NUMBERS

When you flip a coin the toss is either heads or tails. When you toss a die
(one half of a pair of dice) the outcome is either a 1, 2, 3, 4, 5, or a 6.
These outcomes cannot be predicted.

The RaNDom number function RND causes the Computer to pick a “‘sur-
prise” number. It is random; it is not predictable. RND(0) gives a number
less than 1, and greater than or equal to 0. That means the number is a
decimal less than 1. Try this:

R R (E)

W L gl

G790 The Computer’s response.

If you do it 3 more times you’ll get 3 different numbers:

BRAIN FOOD

The function RND(0) gives a number from 0 to 0.9999999999. It may equal 0 but it

never equals 1.
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You can also produce decimal numbers that are not between 0 and 1.

Wirite a statement to produce a random number between 7 and 8. We start
at 7 by adding it to RND(O).

Fi. RND CE) 7
T S&EZA47881 A random number between 7 and 8.

What do you think will happen if you add, say, 3 to the RND(0)? Try this:

.

FOR TRY=1 T 1
FR. RRD (@) +3 Add 3 to each random number.
NMEXT TRY

1.6

Seae? .i;;j
FeLI
L AL ERE

All 10 random numbers are between 3 and 4.
They are all different.

Let’s try multiplying RND(0) by 7. Edit Line 20 above and list the program.

LIS
lar FOR O TRY = 1 TO 1@
[: PR FERND O Multiply each random number by 7.

FONMEET O TRY
N Now run the program.

All 10 numbers are between 0 and 7.

T T e S B Y = N IR G B Add 3 so the random numbers start at 3. The dif-

ference 11-3 is 8. So multiply RND(0) by 8.

All 10 random numbers are between 3 and 11.
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bH. 1795654298
B, HELTHERELE
AL ASEHREAREE
. HABLETEEHY Note ending 0’s are not displayed.

LE BAERELETIEE

For each statement determine the smallest and largest possible random number.

0 9.9999999999

PR, LE#END (3) +3
FR, D ERRND (6 +5
FR, LERRND (@) +16
PR, 2EHERND (37 +4
PR SeRND () +5

One more thing, how about getting rid of the decimals. To do that we need
to learn something new, the INTeger function. The INT function, INT( ),
takes the number in parentheses and changes it to the next smaller integer.

FRINT INT{4.67 , INT (L. 1)
£ 1

For positive numbers in the parentheses, the INT(n) function truncates the
number n, that means it chops off the digits beyond the decimal.

INT(A)
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EXPERIMENT

The argument in the parentheses INT( ) may be a number or an expression.

FRINT INTCE.14) 3 is the largest integer (whole number) not larger than
= 3.14.

FRINT INT (L@, 54 To the nearest centimeter, 10 inches equal 25 centimeters.
Here the argument is an expression.

FRIMT TR O 5 M is 0 and INT(0) equals 0.
i The argument is again an expression.

Try to figure out the outcome of each statement.

FR, INT (5.5

FR. TRT 7.9

FRe IHT G770

FR. INT (643, 8)

PR  FRT CFAED

PR« THNT (B 2+2.61

Now let's combine RND(0) and INT(n):

Frfe, TR CRRG (8 INT of a number between 0 and 1 is zero.
@
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Foe, DN ORI (8 3+ 1 0+1=1.

1

o, TRET (BRI (@ D INT of a number between 0 and 8 is a number in
T the range 0, 1,2, ... 7.

To produce a random whole number between 1 and 8 type:
FR. THT (8#RND (E1) +1

This is a little tough, so let’s take a close look at it.

GIVES
FeRND () » > B 9SGy
SERND () - > e 7. FPEPIGIFIY
INT CB#RND (5 ) " > By Ly, 5,4, 5,8,7
INT CERND (3) 1 +1 < > 102 BB, B, 5, 7,8

YOUR TURN

Fill in the blanks:

FlRa TNT CLiEeRhD (@) 0 9
FR. TRT LS RND (8 ) 14

FrRra. TWT C2gsRND (@) 3

FRW TMNT O RND (@) 5+ 1 10
FR. INT CEERND () 7 +1 1

FR. INT(1S5RND (23) ) +&

FRu TRT CLEsRIND CE) -+

FR. TRT (PR (E) 3+
113
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The Computer can display random numbers in any range. We can use the
Computer to toss a coin. Let’s say a 1 is heads and a 2 is tails.

FRINT INT (ZeRRDE) 31 The Computer ‘‘tossed’’ tails.

Let’s repeat this 10 times. The Computer will toss a coin 10 times.

Pt
Vi FORF =1 T L
I:,.’Lfi PR. INT CE#RRND (@) J+15 " "y Display a random number, a 1 or a 2.
EEONEET M
LI
I & 1 LI < S | 1 i 2 § Ten tosses are displayed.
FLIN
% 82 1 8 E 2 i ¥ 1

Ten more tosses are displayed.

Notice that the sequence of heads (1's) and tails (2's) is different in the two
runs. They are random.

That sure is a fast way to flip a coin 10 times. Can you change Line 10 to
toss the coin 100 times instead of 10 times.?

That’s right. 10 FOR M = 1 TO 100

(@
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=}

o
o

Oo
°O

EXPERIMENT

We again randomly produce 1’s and 2’s. Instead of calling them heads and tails, we
display a plus for a 1 and a minus for a 2.

RER )

1@ PR, "N
—2E FOR K= 1 TO 8
25 OF0OR L= 1 T 1@
FEOTF O TNT (2R CGE 3 +1=2 THEN 45
35 PR« ""4 The random number is 1.
A E0TOD B
45 BPRL. Y="g§ The random number is 2.
5E ONMEXT L
SRR, A blank PRINT to finish the line being used for
e R ET R the display.

FLIN

oo e e e e
e e o e
+ o + . + ..'.. presn— ..I.. ..I..
— -,.. + ..‘.. ..l.. wvee areen sanne ..[.. .
B T S
B e o S
o e e e e
T e S S

Type in the program. Each time you run the program the display is different. This is be-
cause the numbers are random.

13
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Now change the symbols: $’s for 1’s and blanks for 2’s. (PR. *“”’; displays a blank space.)
Experiment with other symbols. You can also change the size of the pattern by modifying
the FOR statements of Lines 20 and 25. And one more thing; change Line 30.

SETF O TRT CERMNDCE ) )+ 1= THEN 45

Now there are more blanks than $’s in the pattern. Why?

FUN WITH THE FORTUNE WHEEL

The RND function is used to play this game. A wheel has six lucky numbers. The wheel
spins and stops at any number from 1 through 6. Can you guess the lucky number?

R, "N
5 FR. "YOUR LUCKY NUMEBER I8"3
INFUT @G
FR. "THE WHEEL I8 SFINNING"
FOR A= 1 TO 5@
15 NEXT A
t L INT (&#RND (6) ) +1
IF L=G THEN &
i FR. YTHE LUCKY NUMBER IS "iLi" YOU DID NOT HAVE IT"
P GOTO &%
6@ FR. " THE LUCKY NUMBER IS "ili® YOU GOT IT! YOU GOT IT!"
5 FR. "TO FLAY ABAIN TYFE °RUN®"
END

Run the program 18 times. Only one number out of six is the lucky number. Therefore,
you expect three guesses out of the eighteen guesses to be right on. (Get it? 3 x 6=18.)
How many lucky numbers did you guess correctly?

L__/Zm\ &

14



SPIN
NUMBER

LUCKY
NUMBER

HIT/MISS

MISS

HIT

10

11

12

13

14

15

16

17

18

RESULTS: | HIT ——

—— TIMES OUT OF 18 SPINS.
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A DISCOVERY

INT(3+RND(0)) + 1 gives either a 1, 2, or 3. If the numbers are really
random, then each of these numbers is likely to come up 1 out of 3
times. If we repeat it 60 times, then we expect the three numbers to
occur 20 times each. Also, the average of the numbers 1, 2, and 3 is
2. Remember how to find the average of three tests? Add up the scores

and divide by 3.

OFOR K=l T &

o RENDTM MUMEBET
= TNT 5 RMD () )]
FOADD LI THE RANDOM NUMBERS

3T THE FRANDOM  MUMEER
THER &

THEN
U CINE ™ &

GO TO &5
REM COUNT TWO® 8

0 N R
58 HEH FUUNT THREE®S
. o

“DNF”G“p HTWE 5%y " THREE® 8"

g R,
85 END

OF ALl &8 NUMRBERS T8 "§5/56

FLIN
ONES TWOS THREES

17 17 ol

THE AVERAGE OF ALL 68 NUMEERS 18 2.15

Not bad! The average is very close to the expected value of 2. Try it
yourself. You'll discover that the results are different for each run, but
not very different.
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Run the program five times and fill in the table.

1 17 17 26 215

TOTAL

Now let’s change Line 10 to
1@ FORF E=1 TO Z@E
Then we also change Line 80 (fill in):

=)

Run the modified program five times. Is the average now closer to 2 than in
the above table? Why?

How much dirt is there in a hole
2’ long, 3’ wide, 4’ deep?

Answer: There’s no dirt in a hole!

17



TIME OUT FOR OLD NEWS

® The RND function produces random numbers.

® RND(0) produces a random number between 0 and 1. It may
equal 0 but never 1.

FR. RN ()
. 45123549809

® The INT function truncates positive numbers.

G 5

® Using INT and RND(0) together produces random whole
numbers.

R TNT (8RNI (E) ) +4  Produces a random number in the
i range 4, 5,6, ... 11.

118

11-12



11-13

1. Write BASIC statements to:

a. toss a coin

b. roll a die

c. display the total of two dice

2. Write BASIC statements to pick a number within the following ranges:

a. 0 through 5

b. 1 through 6

(e}

. 1 through 100

d. 5 through 20

. 7 through 8

©

f. 0 through 2

3. Write a program to toss a coin 8 times and display the sequence of HEADS and TAILS. For
example, the output may be:

HEADS TAILS TAILS TAILS
TAILS HEADS HEADS TAILS

119
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4. Write a program to toss 4 darts. A bull’s eye is worth 50
points, and the other two areas on the board are worth
20 and 5 points. Keep track of your score.

Challenge a friend.

5. Write a program that asks you to predict the outcome of 5 throws of 2 dice. Each time you
guess correctly, you get 50 points. Keep track of your score.
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A RAINBOW OF LETTERS

Computers are known for their ability to compute rapidly and accurately.
The ATARI 400/800 series of Home Computers can also be very artistic and
very colorful.

In this chapter we will learn about graphics modes 0, 1, and 2. The next
chapter will discuss graphics modes 3 through 8, these modes are used to
draw.

POSITION — MODE 0

When the Computer is powered up it is automatically in graphics mode 0
(GR.0).

In graphics mode O the screen is 40 characters wide and 24 high. The 960
(40 x 24) positions on the screen are located by using the correct combi-
nations of numbers for the coordinates. Coordinates are a pair of numbers
used to locate positions in Mathematics, Science, and Computer Program-
ming. The origin, or beginning point, is called 0,0. For the ATARI Home
Computer that is the corner of the screen — the upper left corner. The coor-
dinates of the four corners of the screen for graphics mode 0 are:

Y
N !

gll—
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GRAPHICS MODE 0

Let’s print HELLO on the screen — and put it in the center of the screen.
But where is the center? The center should be 20 horizontal blocks and 12
vertical blocks from the upper left corner of the screen.

The actual coordinates of the center are 19,11. Remember the ATARI Home
Computer, like most Computers, starts counting at zero. That makes all the
position numbers 1 less than what most people think they are.

To place the first L at the center, the Computer needs to POSITION the H
over 17 and down 11 (from the upper left corner). To do this, type:

FOSITION 17,11 This places the cursor 17 over & 11 down. It will
FH. YHELLO" start to print there.
19,11
y
HELLO
17,11 2111
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POSITION 17,11 can be abbreviated as POS.17,11.

BRAIN FOOD

POSITION just moves the cursor to a position, it does not display anything. Graphics
mode 0 is 40 print positions wide and 24 positions high.

POS. XY

4
-'.3
f
F The origin is the upper left corner of the screen. Its coordinates are 0,0.
i ORIGIN
0,0
5 X OVER
Y DOWN
;
: POS.X,Y
X and Y are the coordinates of the POSITION X,Y instruction.
H
\

The first POSITION number counts the number of columns from the left of
the screen.

: The Computer uses the left most column.
P, 1. 1@ The first column in from the left.

The second POSITION number counts the number of rows from the top of
the screen.

Any character in the top row of the screen has a second number of 0.

PGS, 4,0 The Computer uses the top row.
s, 4 g 8 The eighth row down from the top.
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H
=

Fill in the blanks in the following table:

six
FOS. 4,6 fauy
FOS. 8,15 fiftoen
FOS. 20,18
nine
FOS. » 4
. fifteen
FOS. o 1
ne
FOS. =8, -
— thirty twenty-two

Try all the statements on the Computer. Don’t forget to PRINT something at each position,
for example POS. 4,6 : PR. “A”

Let’'s draw a line:

INEZW

1 FOR ¥Y=3 TO 21 The vertical position varies from 3 to 21.
20 POS. .Y Place the marker over 7 and down Y.
0 PR %Y Print a =.

A NEXT Y A vertical line.

YOUR TURN

1. Display stars at positions (10,15) - (16,15) - (10,21) - and (16,21).
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2. Draw a horizontal line of # characters on the 5th row.

3. Draw a vertical line of $ characters in the 20th column.

GRAPHICS MODES 1 AND 2

Graphics modes 1 and 2 are known as text modes, they can display the al-
phabet and numbers only. Graphics modes 1 and 2 do not display the spe-
cial graphics characters.

To shift into graphics mode 1, type:

5. 1 This is the abbreviation for GRAPHICS 1.
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The screen will become black. This is the graphics window. A blue area at
the bottom will light up. This is the text window. In GRAPHICS 1, the
PRINT statement displays in the text window. Type:

FRs “HELLO™

The Computer responds:

graphics window

text window (in blue)

So... how can we display in the graphics window? Change the PR.
“HELLO” to:

PR« $#&5 "HELLQO" The #6 is a code for the Computer.

It means PRINT in the graphics window.

The Computer responds:

graphics window
(in orange)

PRINT #B6i "HELLD"
text window (in blue) ~ READY

Did you notice the color (orange) and the print size? Graphics mode 1 dis-
plays everything in the graphics window in double width.

Neat, isn’t it?
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Even better — orange isn’t the only color that can be used. Type:
Friv, g Mhel Lot

The Computer responds:

graphics window
(in light green)

PRINT #635 “hello"

text window (in blue) AR

HELLO is in light green. But notice the characters are still double width cap-
ital letters. To change the color from orange to green switch the print style
from upper case to lower case in the quotation marks after the PR.#6;.

Using print with inverse letters will also change the color of the display. In-
verse letters are dark on a light background in graphics mode 0. In GR. 1
and GR. 2 the displayed letters are dark blue for inverse upper case and red
for inverse lower case.

Remember, to get inverse letters press the Atari symbol:

BRAIN FOOD

To change the color of the characters in GR.1 and GR.2 switch from upper case to
lower case, from lower case to upper case, from regular print to inverse, or from in-
verse to regular print. The color is selected by the style of the letter in the quotes.
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EXPERIMENT

For some practice in color, type the following program.

NEW

1@ GR.1 @ DIM N$ (1)

28 FR. "WHAT IS YOUR FIRST NAME"S

25 T.N%

=E PR, #6: "HAVE - " (R) is inverse A.
44 FR.#63 "good - L (day) is inverse day.
56 FR.#&FNS

RLUN

To practice GR. 2 | edit Line 10:

1% GR.2 @ DIM N% (1)

LIST

16 BR.2 : DIM N$(1@)

26 FR."WHAT IS YOUR NAME":
25 1. N$

I% FR.#63 "HAVE 1A "

4% FR.#63 "good [dayl "

SH FR. #65N$

The difference between the graphics modes 1 and 2 is the height of the
characters. GR.2 displays its letters and numbers twice as tall as modes 0

and 1, but keeping the width of GR.1. That makes GR.2 characters double
wide and double tall.

POSITION - MODE 1

The coordinate system of GR.1 is not as wide as in mode 0. Each character
displayed is double the width of those in GR.0. That means there are half
the positions across the screen - 20. There are still 24 rows, but the last 4
are used by the text window. The screen’s corner coordinates are:
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rﬁp 19,0 \

0,19 19,19
0,20 19,20

\ 0,23 P 19,23 J

A POSITION instruction before a PRINT#6; will display the first character
of the PRINT at the given coordinate. If the coordinate falls in the text win-
dow, the PRINTed word will not be seen. The text window hides it.

The text window can be eliminated in graphics mode 1 by typing GR.1+16
(or GR.17) in place of GR.1. But be careful, when the Computer has fin-
ished a program and prints READY it needs a text window. To overcome
this problem don’t use END in the program, use a GOTO as in Line 40
below.

EXPERIMENT

Let’s display a * in the center of the screen in graphics mode 1.

NEW

16 GR.1+16

20 POS.9,11

I8 PR G R ol
4 G. 49 € piin
RLIN

1. Modify this program to print a * above and below the * in the program.

GRAPHICS MODE 1

jrapnics window The graphics window is 20 lines high.

The text window is 4 lines high.
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2. Again modify the program to print a * to the left and the right of the = displayed on the
screen.

POSITION - MODE 2

In graphics mode 2, the graphics screen is 20 columns wide and 12 rows
high. The last 2 rows are used by the text window. As in GR.1, the text
window can be eliminated by using GR.2+ 16 (or GR.18) instead of GR.2.

The screen’s coordinates are:

C )

GRAPHICS MODE 2

graphics window The graphics window is 10 lines high.

0,9 19,9
0,10 19,10

text windo The text window is 2 lines high.
0,11 19,11
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TIME OUT FOR OLD NEWS

® POSITION places the cursor at any position on the screen.

® GRAPHICS 0 is all text window - 40 columns by 24 rows.

e GRAPHICS 1 displays capital letters in its graphics window -
twice the width of letters in graphics mode 0.

e GR. 1 has a graphics window 20 columns by 20 rows and a text
window 20 columns by 4 rows.

e GRAPHICS 2 displays capital letters in its graphics window -
twice the width and twice the height as those in graphics mode
0.

® GR. 2 has a graphics window 20 columns by 10 rows and a text
window 20 columns by 2 rows.
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® Both GR.1 and GR.2 can display capital letters and numbers in
4 different colors:

STYLE OF CHARACTER COLOR DISPLAYED
upper case letters & numbers orange
lower case letters light green
inverse upper case letters

& inverse numbers dark blue
inverse lower case letters red

® PRINT#6; will display characters in the graphics window in GR.
1&2.

e PRINT will always display characters in the text window.

132

1. Complete the following table with the expected results. Check your answers on the Computer.

a. FR.

n\ "

b, FUS.9,9 & FR."HI"

¢ FOS.%,%9 : FR." ™

d. GR.E @ PR, THIDY

e. BR.1 2 FR."HIY

e 2 PRAMHILY

g GR.1 @ FRO#EG"HIM

h.  GR.2 2 FR.#ESE"hi"®
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2. For each of the following give the coordinates of the 4 corners of the screen, the graphics window
and text window.

a. GR.E

b, GF.

c. BGR.Z

d GR.17

e. GR.18

3. How do you change the colors of the characters in GR.1 and GR.2?
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4. How is the text window eliminated in GR.2?

5. Show the output for the following programs:

a.. NEW b. .« ME

19 PR, " N i GERG L

PEOFOR A=l TO P FEFR, HELLOY
i NEXT A P F. A=l TO S@E 2 N.A
FOS, 9, 7 FOS. 6,3 & FR.#6E "HELLO"
4@ FR. "DANGER AHFEAD" I Fo A=1 TO S@@ * N.A& ! GBR.2
5E GOTO 16 FOS. 6.5 & FR.#6: "HELLO"

&g FEND

6. Change the programs in #5 above to do the following:
a. Have the display stay on the screen for double the time allowed in exercise 5(a).

b. Print HELLO in the text window, GRAPHICS 1, then GOODBYE in the graphics window.
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HAPTER 13
COLOR ME PURPLE

Chapter 12 explored the three graphics modes, 0, 1, and 2. They make
printing artistic. The other 9 graphics modes, numbered 3 through 11, are
used to draw. In this chapter we explain graphics modes 3 through 8.

GRAPHICS MODES 4 AND 6

Graphics modes 4 and 6 are two-color modes. The display characters are in
one color and the background can also be only one color. This is not as
colorful as some other modes, but it requires less memory. That may be im-
portant if the program is long. |

0,0 79,0
GRAPHICS MODE 4
graphics These are the corner coordmates of graphics
window : mode 4.
GR4 uses a graphics uﬁndow that is 80 columns
~ and 40 rows.
As with GR. 1 and GR.2 the bottom of the screen
0,39 7939 | ~ hasa text window. \
~ In this mode it is 8 lines high.
0,40 ' 79,40 L : :
ext
window

@7 79,4y
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L
H

f-J

r 0,0 159,0 \

GRAPHICS MODE 6
graphics
window
J 0,79 159,79
0,80 text 159,80
window
0,95 159,95 J

The difference between GR.4 and GR.6 is the size of the pixel it can light
up. A pixel is the smallest block of light a graphics mode can produce.

YOUR TURN

Run this program on the Computer. It will change back and forth between
modes 4 and 6.

[E 1
i GR.4 § el Graphics mode 4, color 1.
20 Pl..@, @ 2 Pl..?%,9 Light the corner pixels of graphics mode 4.

S P8y S 8 Ples P9y 3%

A el : Pause a second.

It 1 Ea i Change to mode 6.

&iE L b Plw 79, Light the same pixels as above.
T8 Pl 39 § Fl.a 79;3%

gEF L Pl TO SBEE 0 WL Pause a second.

QE 5, 1@ Return to mode 4.

Do the lit pixels stay in the same positions in both modes?

Which graphics mode has a smaller pixel, GR.4 or GR.6? Of course, GR.6.

The row and column size tells you how many pixels fit on the screen. The
more pixels the screen can contain, the smaller the pixels must be. The
smaller pixel can draw a thinner line. So if you are using the Computer to
draw lines, GR.4 will quickly cover the screen, while GR.6 can produce finer
quality pictures.
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1. What graphics command will eliminate the text window in GR.4? GR.6?

2. What are the coordinates for the position at the upper left of the screen?

3. In GR.4, along the top edge of the screen Y= and X varies from
to . X means columns (across) and Y means rows (down).

4. In GR.6, along the top edge of the screen Y = and X varies from
to

5. In GR.4, at the right edge of the screen X= and Y varies from
to

6. In GR.6, at the right edge of the screen X = and Y varies from
to

7. In GR.4, how many print positions are there along X?
along Y?
8. In GR.6, how many print positions are there along X?

along Y?
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To light up a pixel on the screen two things must happen: the Computer
must know what COLOR to use and where the pixel is to appear on the
screen. The COLOR command specifies the color to be used. In the two-
color modes COLOR 1 (or C.1) picks the color. Before any drawing is to be
done a COLOR command must be executed. Then use PLOT X,Y (or
PL.X,Y) to light up a pixel at position X,Y.

Try it.
ME
1 GRAFHTICS 4 Use mode 4.
26 COLOR 1 Select color 1 (orange).
A PLOT é&e, S Move across 60 and down 30.
FeLIM

This program lights a pixel at X=60, Y = 30.

PLOT XY

Let’s try this in GRAPHICS 6 without a text window:

Bl

13 BR.&+16 ¢ Ca.l Mode 6 without a text window, COLOR 1.
T T = ( Plot 60 across, 30 down.

2@ G 3G Remain in an infinite loop.

Remember, with no text window you need to prevent the Computer from
printing READY. The infinite loop of Line 30 does that.

Now that we can light a square, let's draw a line.

Pl

L GE.& ¢ Gad It is a good idea to put the COLOR and GRAPHICS
commands on the same line.

2EPLOT 18,5 Illuminate location (10,5).

EE DRAWTO 158, 5 Draw a line to location (150,5).

el Ir

The command DRAWTO (or DR.) will light all the pixels from the PLOT
location to the position in DRAWTO.

There can be as many DRAWTO’s in a program as necessary.
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NEL

10 GR=5% ¢ Ba1 GR.4 + 16 eliminates the text window.
28 PL.@, 14

A DR.SE, 18

A DR BE, 15

S . S

LI

BRAIN FOOD

A DRAWTO always starts drawing from the last lit pixel. A pixel can be lit by PLOT
or by DRAWTO.
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b. a vertical line

c. a box

d. a triangle

e. a house
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LINES GALORE

This unusual program displays many lines on the screen. The length of each
line is L. Each line starts on the screen at X=A (column number A) and
Y =B (row number B). The length of the line and where it appears on the
screen is random. Thus the variables L, A, and B are random.

NE
1@ GR.@ Another way to clear the screen.
S PR THOW MERY L TRES" § TLN
22 GH.22 &8 G 1
e EEOF. E==1OTOON
B L TNT L dEeRRND CE) )
EE A=IRNT (Lé&@EERMND (E) )
A B T 9 & RID (E))
45 L. Ay R
Bl TRAF &6 Trap errors in case we draw off the screen.
HE DR AL, B
e G B
oG, T
LT

Try it. Wow, that is really unusual. Each time you run the program a new
display of lines appears.

L e B AT AN N TR TR

The lines galore program includes random numbers and graphics. Put on your thinking cap
and tackle these questions:

1. What is variable L used for?

What is variable B used for?

2. The length of each graphed line is determined in Line

of the program. The longest possible line is
graphics blocks long.

3. Each line starts at block position and ends at
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block position

4. The TRAP 60 is used to avoid what error?

GRAPHICS MODES 3, 5 AND 7

Graphics modes 3, 5, and 7 use four colors. They use one color for the

background — COLOR 0,

C.1, C.2, and C.3. Try this.

Each time a new COLOR is

ME
18 GR.2

that color.

00 39,0
graphics
window

0,19 39,19

0,20 39,20

text

window

‘ 0,23

3My

142

GRAPHICS MODE 3

The text window is 4 lines high.

iraphic

and three colors to light the screen’s pixels —

selected, the Computer will draw the line in

13-8
Select mode 3 and color 1.
Draw a line from (39,19) to (19,0).
Use color 2 to draw a line from (19,0) to (0,19).
Use color 3 to draw a line from (9,10) to (30,10).
0,0 79,0
0,39 79,39
0,40 79,40
text
window
\0.47 79.47

GRAPHICS MODE 5

Graphics mode 5 can light pixels that are smaller.

GR.5 is 80 columns by 40 rows for the

graphics window.

It has a text window of 8 rows.
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The screen in graphics mode 5 is the same size as the screen of graphics
mode 4. GR.5 and GR.4 light the same number of pixels.. In GR.5 the pix-
els can be in 3 different colors at the same time.

{00 159.0') GRAPHICS MODE 7
graphics Graphics mode 7 has even smaller pixels.
; The graphics window is 160 columns by 80 rows.
window
0.79 159,79
0,80 text 159,80 The last 16 rows of the screen form the text
window window.
QQS 159,95

The screen in graphics mode 7 is the same size as graphics mode 6. GR.6
lights its pixels in only one color. GR.7 lights the pixels in 3 different colors
at the same time.

EXPERIMENT

PRINT #6; is used in the text modes 1 and 2 to display characters on the
screen. Try using PR . #6; in graphics modes 3 through 8. Choose a mode,
then use these lines in a program:

Feivu #é&s 14
FFG S T HELLOY
i #é s U good-bye

Change the characters to inverse video. Notice that the characters use all
four color registers. The register used depends on the code for the character
being printed.
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BRAIN FOOD

There are 2 ways to clear the screen in a program:

1. PRINT “\”

2. The GRAPHICS command for example:

1

TURN IT OFF

COLOR together with PLOT X,Y or DRAWTO X,Y turns on graphics
blocks. How are they turned off?

The GRAPHICS command clears the entire screen.

If only certain lines are to be erased, draw over them using the background
color, COLOR 0.

b
18 B2 The screen is cleared.
15 LeZ Select COLOR 2 to draw.
2 i
| o Now you see it.
B3
bgs) Select the background color to erase.
& =
| Now vyou don’t see it.
=35
:;l FI

i

Run the program. Have you seen enough? To stop the display press the
BREAK) key. Otherwise, the display will go on forever.

TERMITE TIME

Here come the termites. This program demonstrates what could happen
when termites invade the Computer’s screen.
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FEF L IGHT WP THE SOREERN
Te

: H R s Choose a random color.
Flos o8 & DR« X888

PORMEET X

EoREFOLET OTHE TERMITES EA&T Alay

GEODL Use the baclkground color.
TR (e CE Y 3

Yo DT A D CE 3

i Pl K.Y

e GOTD S

Run the program and watch the screen light up completely. Then the ter-
mites eat away at the screen. The graphics blocks are turned off randomly
by coloring them black.

FUN TIME

Fill in this crossword puzzle.
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Command to move the cursor.

Tells the Computer to execute the program.
Drops the numbers after the decimal point.

el =

Displays a line from the last cursor position.
11. Display the program on the screen.

13. Copy the program onto a cassette.

14. Get a program from a cassette.

15. It increments a FOR-NEXT loop.

16. A question with a condition.

19. DATA’s partner.

22. Tells the Computer to ask for data with a ?.
23. Allows the programmer to comment.

24. Input from disk to Computer.

25. Chooses a surprise number from O to 1.

Causes output to be displayed.

Stores hue and luminance numbers in a color register.
Erases memory.

FOR’s partner.

Used in a FOR statement.

Prevents error messages.

10. GR.1 selects a mode.

11. Assigns a value to a variable.

12. READ’s partner.

15. Controls pitch and volume of note played.
17. Start of a loop.

18. Reserves memory for strings.

Lol S

20. Stops program execution.
P 21. Disk Operating System. <
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GRAPHICS MODE 8

Mode 8 offers the best quality line in ATARI Home Computer graphics. In
this mode the screen contains over 61,000 pixels.

f 0,0 319,(“
GRAPHICS MODE 8
graphics
WingGw The full screen has 192 rows with 320 pixels per
row. This is a total of 61,440 pixels (192 x 320 =
61,440).
0,159 319,159
0,160 319,160
text
window
0,191 3191 QJ

Only one color is possible at one time on the screen. It is called by COLOR
1 and has a separate brightness for the graphics point.

Try this program to see the color of the background and the color of the
pixel. When the program asks ‘‘how bright’” be careful you don’t use the
number 10. 10 is the brightness value of the pixel itself.

ELY

L
.

Select mode 8.

Draw a large M in the graphics windouw.

Request the brightness of the background for Line
70.

Change the background.

Return to Line 50.
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TIME OUT FOR OLD NEWS

Graphics mode 3 has 40 columns by 24 rows, or 960 pixels.

Graphics modes 4 & 5 have 80 columns by 48 rows, or 3840
pixels.

Graphics modes 6 & 7 have 160 columns by 96 rows, or 15,360
pixels.

Graphics mode 8 has 320 columns by 192 rows, or 61,440
pixels.

PLOT X,Y lights a pixel at coordinate X, Y (X over and Y down).

DRAWTO X,Y lights all the pixels from the last lit pixel to the
pixel at coordinate X,Y.

EXERCISES

1. Which graphics mode draws in 2 colors and large blocks?

2. Which graphics mode draws in 4 colors and small blocks?

3. How can you eliminate the text window in GR.7?
What possible problem can arise?



4. Write a program to draw an orange box.

5. Change the program in #4 to draw a solid orange box.

6. Write a program in GR.7 to draw a star and display “twinkle, twinkle”.
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7. What is the output of each of the following programs:

-

S,
175, 16
1, 16

DF.

ERD

8. Write a program to:

a. Display the word GOODY, in letters as tall as the screen.

2, 9
: DR.
: DR.

28,3

O R

2, 12

VAN
T,
79,

@, B

¥ oiSn

26, T

sy
i

i,
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b. Draw three nested triangles (the triangles are inside each other) in different colors.
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b. Draw three nested triangles (the triangles are inside each other) in three different colors.




PROGRAMS TO GO

Sometimes it is fun to just copy a program and type it in. Here are some
programs for your collection.

1. HI-LOW WITH A LYING COMPUTER
2. TIMED ARITHMETIC DRILL

3. MASTERFIND

4. SHOOT THE DUCK

5. FIREWORKS

6. ETCH-A-SKETCH

7. WHEEL OF FORTUNE

The programs use some BASIC statements which you have not learned. You
don’t have to understand the programming, but you must type in the pro-
grams exactly as shown. Don’t forget to save them on a cassette or on disk.
Have fun!
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The Computer picks a number between 1 and 100. Each time you enter a
guess the Computer tells you if your guess is too high or too low. Unfortu-
nately, the Computer sometimes lies!

HI = Ol WITH & LYy IMNG COMPUTER
I REM HI-LOW WITH & LY IMG COMPUTER

S PRIMT CHREEC125

va PEIMT Hi =LOl WITH LY TER FIFT sPRINT SOSUE 1860

2B PREIMT "I A THIMEIMG OF o SIS

S8 PREIMT "1 WiILL TELL %DU « BT sws

Tk
s UFTER=L %
|
SE FRIFT *YOLUR LE" ¢ s THPUT
74 LIF
iag 1

G "oa

[ B o R

2 G DI s OT O
H FR Febes T s GOTD 56

W L B D) P e O
5

ir
5

ol

b et g Reh e b

,,
o)
i

]

Check how long it takes you to do 5 problems. Select among addition, sub-
traction, multiplication and division. You may also select how difficult the
questions will be. For each problem you get wrong on the first try, you lose
5 seconds and for each problem you get wrong on the second try, you lose
10 more seconds.

Compete with your friends and become a math whiz!
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A game similar to Mastermind. The Computer selects a number and you try
to figure out each digit in as few guesses as possible.

3 DIM RE(5),.GHC53 ,2%013 ,R05) ,5%01

&

1@
24

RS EL O ) B ) N O8 oy
LoD~ I DoAY | s =
[

R

Pk s B et fema R ped A e b
L I T S gl
RO DU O OO R O o | AU

I U OO O U S Bl
Ly B O T O S T B A w0 B O O

.y 0.

(O o U o T e B oy T o SN

PERTR LR SN I KX SO A

Tax,
A

et
i

e
]

w1 N

.

GRAPHICS @:SETCOLOR 2,i32,8@

PRINT "M&STERFIMD" iPRINT

FRIMT * THE &T&RI FICKS A RAMDOM MUMEER OF FIVE DIGITS, ¥yOuU TRY TO

GUESS IT."

FRIMT :FRINT "THE COMPUTER RESPOMDS WITH THE MUMBER OF POSITIGMS(FR =)

AMD THE MUMEBER OF  DIGIT

FRIMT :PRINT "THE F‘% MEA&M CORRECT DIGITS CORRECTLY PLACED, ™

FRINT "THE [0°S MEAN CORRECT DIGITS, BUT IMCORRECTLY PLACED. ™

FOR G=1 TO 2808:NEXT o

PRINT :PRINT "SUPPOSE THE ATARI PICKS ————19Sasge

FRINT "= = = o = =

FRINT "YOUR GUESS 15 152373 THEN F=1 aMD D=1."

PRIMT "vOUR QUESS 1S 19878 THEM P=2 aMD D=1."

PRIMT "YOUR GUESS IS 19578 THEN P=32 AND D=8.":PRINMT

FRIMT "IF YOU W&NT TO EMD THE 3&ME, PRESS RETURM WITHOUT @& MUMBER.

THE COMPUTER #/ILL TELL ¥0U IT*5 MNUMBER®

FRIMT 1FRINT 'FFEEE RETLRM TO START - READY":: IMPUT

PRINT CHRE(125) tR{1I =INT(1a8%RNDCAY)

FOR &=2 T S

Rigr=IMTC1@#RMNDOE) 3 FOR B=1 TO A-1

IF Rigd)=R(E) THEM 128

MEXT B

NEXT &

FOR é=1 TO S:iRE(a,A=STRECRIAD ) 1HMEXT &

K=1:SETCOLOR 2,1,4:SETCOLOR 1,1,14

FRIMT "THIS IS GUESS MUMBER ":;:* EMTER & FIVE  DIGIT MUMBER"

INFUT G%

IF LEMiG$)=0 THEM 65

IF LEM{GE)=S THEM 218

FRIMT "FIVE DIGITS PLEASE.":GOTO 188

D=f:P=@:FOR A=1 TO S:FOR B={ TO 5

IF REia.A)=G$0E, B THEM D=0+

MEXT EIMNERT &

FOR &=1 TO 5

IF RECA.AICXGECA, A THEN 270

F=F4+1 1 D=D-1

MEST &

IF P=5 THEM 68

PRINT "F = *3F;" D = "3D:PRINT :H=H+1:G
5 GiSETCOLOR 2,10 ,4:POSITION 5.1

=

£

1

3 PRINT “YOU DID IT IN "§K;®
GUESS
FOR ZE=1 TO S:PRINT P INEXT Z0:6OTO 3i8
PRINT "THE COMPUTER’ . " R$1FOR
PRINT CHRECIZS): PRINT * DO YOU WeHT T PLAT AGALN
IF 2$=ny" THEN 116

EFiD

(Y OOR MU IMPUT 2%



Do you like Arcade games? Well here is a simple version of a shooting gal-
lery. A duck moves back and forth across the screen. You have 60 seconds
to hit it as often as you can. Your score is displayed as the number of hits
and the percent accuracy.

1 REM SHOOT THE DUCHK

DIM S0l D020 UFO2)  KEC20 ,GE01  AF01) , TITLERCZ28
F=@:TITLE$="SHOOT THE OUCK"

FOKE 1%.8:POKE 7352,1

GOSUE ZR86:GRASPHICE @:FPOSITION Z2,18:POKE F52,1

FRINT "UPF sRROW FIRES THE GUb, » MOVES THE GUM TO THE RIGHT®

PRIMT "< MOVES THE GUM TO THE LEFT. WOU HaJE &8 SECOMDE TO PLaw.®
FRIMNT “H&WE FURTY dFRIMNT "PRESES RETURM TO STSET .Y d IMPUT %

DfEil 1 0=CHRE$(®) s DECE, 20=CHRE$015D

n

o B 03 b= 03 O

DR s B B o R o Ui e

S8 US01,17=CHR$C143) s U${ 2, Z)=CHR$( 25
TE OK$(L,10=" " iKE02, 2 =CHRES I:U}-ti'j.;'—!H°$'1~l

Hi‘PHP$fi:H.
=ZR:G=20: 530S0 {a&

IF SRS EEPEEECL R =4

IF FiaGE=1 THEM 118

=t i IF HrET THEM H=327 iFLAaG=I

GOZUE (988

hHTw 1za

E ]

o

QR | IO U )

2

B (R ek e g B e ST O B

Do DR SOR P T O BT e v

)
-
i

-
i

F+1 rHC D=y TO X+2:F0R Q=2 TO 5 STEF -S:POSITION G.G0:PRIMT CHRE
1240 sHERT U!,JF GE=ly THEM Z18

HEST D:S0T &

FRIMNT "QUsCE" sFOSITION &, 2:FRINT ¥ YYRPOSITION X . 4ePRIMT ® o
FOSITIOR X, SR8 iNT © R i R AT ERS

GOTO 54

PEIMNT "™ TIHME IS UP,. YU FIRBED "gsF:¢" SHOTE ahih HIT *¢H:" TIMEE. YOUR
ALCURSDY I3 " 1ea=HAF " H.°

FRINT *"L00O vOU WaT 7O Play aGain v OF R INPUT af:IF ag="Y" THEN 25
Er-D

A PRIMNT CHE£C1Z2B03POSITION 2.3:PRIMNT DR«POEITION X, 4:PRINT Us:POSITIOM

a2 P

=t 1T
Do)

cUN R}

]

B

i

LU

w00
T e e
|:| N oo

F Gras Ti E
IF Ga@ THEN G=3
FOZITION & 268:PR

FOR FPaliSE=1 TO

GR&PHIC = 1S
FoplTION &, 54 LEMATITLER: , &8s PRINT #a37

SETCOLOR a,C0LOR &£ FOR PeUsE=] TO 1868 :MEXT PSUSEHEXT COLOR
RETURMN

U I oV B U
DO TR e

...
"
-

5

N
AR
e i I

TR IC I O T B

Do oy T U
|'_,_" f‘-.“ el o SO B U e )

bt B a0 )
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Here are explosions of sound and color. This program uses the joystick in
controller jack #1. Just press the button and an explosion appears on the
screen. Can you fill the screen? Watch the pretty patterns form and listen to
the noise. Have fun!

FEM FIREHDEHS

i
5

W O A D) B
(O soU I ]

@ :EET!HLWh 20 o ¥
SR OIF S B TPEH QB
FLOT AT :

PLOT
PLET %
RO
w01, 18
P
PLOT
%Q,IB‘

.FLU*
¥IELOT -2
Y41 s PLOT

4

& 10 g
Dy B e I 50y oy I
=

o

1 iR S OUD 8§ T +d=

—_

B e
DoV on

T

M
0
: "‘3

2,71 3PLOT X+2,7v+1:FLOT %=1 ,v+2:1FLOT ®+1,¢=2:L=]

-2 U1 s 28 i snling
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6. ETCH-A-SKETCH

This program uses the joystick in controller jack #1. The program works just
like the well known toy. You can draw and erase horizontal, vertical, and di-
agonal lines. Use the program to write messages or draw pictures. Press the
button and you will draw in a different color. How artistic can you be? It's
up to you. Try it, it's fun!

2
o1 m

mm il @

s
8%

N

L

o

P S D

PRI R e S

g
[xa)

LOFR A e 2 O
fCOLOF Caili=0

i
£
=

¥

3w Hoe=t 00 e T

=5 TRE
=5 FOR P MEXT P

45 IF 5TR THEM 26

Ta O STICH GOTO #8.168,1168,46,126,136,148, 46
o6 GOTO S
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Have you ever been to a carnival or an amusement park and watched the
Wheel Of Fortune? These are the games where you bet on the spin of a
wheel. This can get very expensive! The program is just like the carnival
game, but it's free! Type it in and see how lucky you are. Try competing
with a friend. You're sure to have fun.

1 REM WHEEL OF FORTUNE
2 ODIM @a%clo GELLYOPEN #1.4,8,"H:"
S FRIMT :HE$51;Q'-FFIH{ ‘THE WHEEL OF FORTUNE WILL SFIM THE®

FRIMNT " FUMBERS FROM 1 TO &1
FOR Q=1 TO 1588 :MNEXT 0O

GRAPHICE 1+12:FOSITION &,5%

FRIMT #e&;"vOUR LUCKEY MUMBER IS":GET #1,MiGE=CHRE$M

-

Wl

G FOSITION 18,11:FPUT H&, M
25 L=IMTC ERRMDOE I+ 1 ) 1 K0
i.'_'.t

15
¥

FOZITION 16,8 :PRINT #&; BTG aw D R+

FOR =1 TO SepEXT W S0OUME U JH 8,8

FOR =1 TO & 1 el B aWEST WiFOSITION 16,8:PRINT #a3" "iMEXT A
FOSITION 18, 8:FRIMNT #&30L0FOR =1 TO 1 UU HEZT W

FOR &=1 TO S@:30UND 8 ,.28,14,14
o) I

hoLa
b h I o W § Sy By I X

b

F

7@ OIF L=uJabLoGed THEM :’3

28 GR&PHICE @:POSITION S,12:FRINT "THE LUCKY HWUMBER IS "L

78 POSITION 15,14:PRINT "vOU DID MOT HAWE ITY:GOTO 1148

5 GRAFPHICE Z:SETCOQLOR 4,4, 4:SETCOLOR 2,4,49

jga PRIMT "THE LUCKY MUMBER I3 ";

185 POSITION 4, 2:PRIMT 883"y OlU SOT ITW sPORSITION 4,5:PRIMT #si"wou got
2 A

1i@ POSITION 2,22:PRIMT "TO PLA&Y @aGAIN PRESS THE & KEYY 3 :GET #1,M

fZw IF CHR$M)»="a" THEM 18

128 EnD

,ao°’°°°°°oe°

c09©O OCoe "
..o 0 "b

<O
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ANSWERS

CHECKPOINT:

1. So the zero looks different from the letter O.
2. Yes all the letter keys are upper case.

3. All the keys containing symbols other than letters and digits are special keys.

EXPERIMENT:

The screen is completely erased.

CHALLENGE:

38 characters in each line, 24 lines on the screen.

YOUR TURN:

15 9 36 4
THINK:

1. + addition — subtraction * multiplication /division
EXPERIMENT

1. The space between PRINT and the quotation marks is not necessary.
2. Messages and calculations can be combined. The semicolon is used between them.

3. A blank line is displayed because a blank message is within the quotation marks.

SHORTCUT:
They all display 36500. :
RIE|T|(U|R|N
CHALLENGE: E
“5 + 3” is a message and not an addition. A 2 S JQ
FUN TIME: DlelLlelT!|E U
Y A (0]
PIR|I [N|T
E
B[A|C|K]|S
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EXERCISES:

1. AROLIND

2. FRINT 7®ZdxbE
3. FRINT
4. FRINT "MR.

YOUR TURN:

The background is dark purple.
The background is bright pink.
The border is dark green.

The border is mid orange-green.

YOUR TURN

A low tone, soft, pure sound.

THE WCRLT

TR 8 DaYE

FRESIDENT"

FRINT "1&6@E FENNSYLVANTA AVENUE"

A middle tone, medium volume, distorted sound.

A very high tone, slightly soft, throbbing sound.

A very high tone, slightly loud, click.

Sound register 0 is turned off.

A middle tone, slightly soft, pure sound.

FUN TIME:
1

2
3
4.
5
6

SOUND

. CTRL
. SETCOLOR

DELETE

. CLEAR
. SYSTEM RESET

Z O

ocCczozownw
o oOoOAmMxAXmMoO—QO
O@DMNHhI>rONVOD

"HIX FEET EGUAL "ih#*125%2, 545" CENTIMETERS. "
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EXERCISES:
1. Editing

TRL) D

( LETE)

()
|

(INSERT)

H

%)
i

Use the (CAPS LOWA key.

16 (8 shades of each color)

SOUND & SETCOLOR

For example, SE. 2,6,4 and $0.1,50,10,8 are nice.

CHECKPOINT:

NCey v e

11 LET L= 26
2. Line 40

3. The program is gone from memory,.

THINK:
a) I AM GREAT
b) 132,85 b5, T79 IE94. 9E96 2. B4TI9HY
¢ Hb78+1234 EQUALS 6912

d 14 Rl
24 A48
1Y Qi

YOUR TURN:

A1
Fie=

FRINT A

1

FRINT B

FRINT E

i

PRINT A, B, E

1 o o

EXERCISES:
1. PRINT LET

2. b+l = 16

164



ANSWERS

3. ERROR —; A+3 is an illegal variable name; therefore a syntax error occurs.
4. 111 11

5. HEL.L.()
R

i

6. NEW
19 EGG = 1.4
2 NUMEBER = 12
a0 FRINT EGGHNUMBER
445 END

7. Move the cursor to the number 12 of Line 20. Type 5 (0 and press [RETURN!.

LET'S PRETENL)

14 -2 48 .75 2 M R
READY READY

A DISCOVERY:
QA+BI+FE /I = H1E5 only the 90 is divided by 3.

The double commas are needed to line up the first two lines of answers with the third line. The
statement “AVERAGE GRADE" is longer than 10 characters. therefore we use more than 1 zone.

FUNTIME:

EXERCISES:

1. A A%
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2. i
Bl arl st g

3. a. Remove the comma before A.
. 13 should be a variable name.

b

c. X-Y is not a legal variable name.

d. Only one comma between 5 and 6.
e

. No error

. Period should be a comma or a semicolon.

. Missing a value for C.

w

4. a. Jalk AND J1LL
b. & i 13

15
DD w Ak
25 OPRINT D
g END

6. MEW
14

B
B

e

CHECKPOINT:
1. CSAVE
2. together press the (RECORD) and (PLAY!| buttons.

3. CLOAD: (RETURN) key: (PLAY) button: (RETURN) key.

CHALLENGE:

change or insert the following lines:

£ PH: ;%*** YO GOT IT IN "i3kE:" GUESSES
YOUR TURN:
To save the program:
1. Type in the program.
2. Type: S)ANEXC“ DA ATADALHONRI™),
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3. Press (RETURN).

To run the program:

1. Turn on the disk drive, T.V., and Computer in that order.
2. Type: (LOJAMD)CH(D)(AC:CI0NLICOIRICT
3. Press (RETURN).

4. Type (R)IUICN).

EXERCISES:
1. Once the program is on tape or disk you can load it into the Computer whenever you want.

2. CSAVE stores a program on cassette tape.
3. SAVE“D1: name’” stores a program on disk. The name can be up to 8 letters or digits.

4. CLOAD will load into the Computer whichever program is next on the tape.

5. Type (LOA@COIMAICH(TIMWIO ") and press (RETURN).

6. CLOAD will load a program from a cassette into the Computer.
LOAD will load the program from a disk.

7. Each new unformatted disk must be FORMATted. The DOS system must be transferred to
every new disk.

8. The program name must be less than 9 characters. start with a letter, and contain no special
symbols.

9. Saving a program on a disk is much faster than saving it on a tape. Also subsequent loading
from disk is faster.

10. a) Cassette

1. Place a tape into the recorder & rewind it.

2. Set the tape counter to 0, then advance the counter 2 digits beyond
the end of the last program.

3. Type (CI(SICAIVI(E) & press (RETURN).
4. Press (RECORD) & (PLAY) then press (RETURN).

b) Disk

. Be sure to turn on the disk drive and T.V.
. Insert a System Disk into the disk drive.
. Turn on the Computer.

. Type: (S)CAIVJCE)C*)(D)(T)(: (PROGRAM NAME)(™ ). & press (RETURN).

=W N e
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CHECKPOINT:

1. The corrected statements are:

1@ INFUT
15 INFUT
2@ INFUT
E5OINFUT
2@ TNFUT

o

or FR."WHAT I8 YOUR AGE":1T.A
, A%
2 7
“ M

VA
«N

x>

2. ERIC 1,5,6
1 12

.16 PRLWHAT 18 YOUR NAME": I.N$

THINK:
(a) READ program (b) INPUT program
S DATA 4,5, 686 FLIN
FLIN P, 0,6
SuUM IS 18 SUM 15 1S
EXPERIMENT:
225
- »
% [ 25 50 75 100
175 /
o 32 77 122 167 212
 HmE
100 /
75 ’
’ 0 25 50 % 100 6]

DID YOU KNOW:
Water boils at 212° F and freezes at 32° E

FUN TIME

1. LIST 2. CLOAD 3. DELETE 4. RUN
5. LET 6. SOUND 7. SAVE 8. END
9. DATA 10. REM 11. COMMA 12. NEW
13. PRINT 14. INPUT
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-|
o \r

@®Z m - 2Z m X
T m Z O w 4 D\ »w

D — 4 4 ZmI 4 m—

m X >» m

o Z
Z m D 9 - 2 - I r 2
mZ — mrm A"r—"9mM

O O O 3 — 2 —4)9

EXERCISES:

1. PRINT*“™’’ can be included in a program. It then clears the screen only when the
program is run. Whenever the SHIFT & CLEAR keys are pressed the screen is
cleared immediately.

2. The program computes your age in year 2001.

3. NEW
S DIM N& (&) FHC17)
14 FRINT"ENOCE ENOCE, WHO IS THERE"™ @INFUT N$
2@ FRINT N$§ " WHO"
2O INFUT P4
4@ FRINT "YOU MUST BE FULLING MY LEG!"

4. Press the (SHIFT) & (CLEAR keys.
Type L (. ). and press RETURN'.

5. NEW
1@ FR. “THREE NUMBERS" :I. A,B,C
20 FR. "THEIR FRODUCT I8 "iAxB*(
2@ END

The END statement is optional.

COMPUTER QUIZ:
NOPE, THE CORRECT ANSWER IS 24

EXPERIMENT:

1. Replace Lines 20, 30, and 40.

2. The following lines replace Lines 10, 30, and 40 of the computer quiz program:
1@ FPRINT "YOUR THREE NUMEBERS “i INFUT &,8,0C
A@OIF SR THEN &

4 FRINT "NOFE, THE SUM IS "i§a+BE+C

169



ANSWERS

—————— & BV

CHECKPOINT:

1. There are six comparison symbols.

2. Branch to another part of the program if the condition in the IF-THEN is true.

3. Line number missing after THEN.
The IF statement has no line number.

< >= is an incorrect comparison symbol.

B oo

e. Must use the equal sign =.

STRINGS AGAIN:
String variable A$; the character string is
"TOWAE BORN IN 177&6"
MORE PRACTICE WITH IF-THEN:

YOU LOST YOUR COCL

CHALLENGE:

If you type TRUE the program is still OK.
If you type in FALSE the Computer responds:

YO ARE RIGHT O
YOU LOST YOUR CO0L.

This statement has an error in logic. If W= 10 transfer is made to Line 45. If W is
not equal to 10, the run also continues on Line 45. That makes no sense!

The END between Lines 50 and 60 is needed. Without Line 55 the Computer’s re-

sponse makes no sense.

FUN TIME:

COMPUTERS A R

i 2 3 4 5 6 7 8 9 10 11 12 13

a. CLEAR b. question mark c. comparison symbol

d. unequal e. LET f. RETURN g. string h. slash

i. READ j. END k. IF THEN I conditon m. RUN
n. keyboard o. LIST p. DELETE q. less

*COMPUTERS ARE FOR KIDS is a registered trademark of:
National Computer Camps Inc.

Box 585
Orange, Connecticut 06477

YES

NO
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2. TF L= &2 THEN 4

3. &E IF K <k &3 THEN &5

4, G TF A < 18 THER 5@
4t END

PRINT
“TYPE IN

YOUR NAME'

{

/
/

Tl T

-

PRINT “IS
TODAY YOUR

BIRTHDAY"

T [T

1
PRINT

INPUT
AS
“HAPPY

PRINT //
TOO BAD / *

END

6. Quotation marks around LINCOLN are missing and Line 50 is missing:

]

BEHOTF NE="LINCOLNY THEN 5@
§OFRINT "HI ARE"
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b START

PRINT
“YOUR
NUMBER

!

INPUT

Ll

e T e
\

PRINT “THE
YES NUMBER “W"
IS POSITIVE"

NO
PRINT " ‘/
DON'T LIKE

YOUR g
NUMBER" )

END

\

18 PRINT "YOUR NUMEBER "5 ITNFUT W

2EOTF W =@ THER' 44

A@OFRINT "1 DONTT LIEE YOUR NUMBER™

25 OEND

4@ FRINT "THE NUMBER "sWi" IS POSITIVE"
S END

THINK:

[ |

2. 2

3. Press the key.
YOUR TURN:

Ty dr & numbers

T
Feowm 1 E
Twpe in 2 numbers

(ato. )

EXPERIMENT:  Without Line 45 a no answer to the IF will display JLIST FIGHT and TOO BIG.
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CHALLENGE:

NEW
1@ FAY = 1 @ SHUARE
25 PRINT SRUARE; "
i BOUARE = SOUARE
IFPAY = PAY % 3
1F SOUARE <=

&4

FE END

EXERCISES:

1

"iFAY,
+ 1
THER
REM & CHESSEDARD HAS

&4

SELIARES

1o

N MORE TATA

START

|9

C.

What is wvour name
TR aEr

Hello étari

u

(Notice GOOD-BYE is never
printed.)

‘// PRINT

A O

NUM = 0

START

END

‘// PRINT

\ 7’ NUM

NUM =

NUM

+ 2

YES

IS

NUM =10
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2.0.

174

- NEW

Y=0 (10)
R=2 (20)
g
R=2-R (30)
¥
V=¥ 4 1 (40)
YES "
R < 1,000.000 (50)
?
PRINT (60)

1

S PR. "ENTER S NUMBERS"

168
20
=@
44
5

INFUT A,E,C,.D,E

AVE = (A+B+C+D+E) /5
FRINT AVE

GO TO 5

END

NEW

14
208
1%
44

S

k. = 20
FRINT K
ko= K+5

= 5EE THEN 24

ANSWERS

2.€ START

COUNT = 0

INPUT
A;B.E D

AVE =
A+B+C+D

PRINT
AVE

COUNT =
COUNT + 1

b. NEW

1@ K o= 1643

208 FPRINT K

3@ K = k-1

4@ IF K » @ THEN 2@
S END

d. NEW
19 0 = 2@
260 PRINT @
300 = 0+2
44 GOTO 20



ANSWERS

e. Pk f(i). NEIW

18 NUM = 11 1 Y =
FRINT LM MR R
RUM m BUM-2 s

40 IF NUM <= 27 THEN 2@ ¥

S END

IFE R L@@@E@Eas THEN S
HE FRINT Y
i NI

f(ii). If the rabbit population increases by 50% each year change Line 30:

SE R s Rl e

THINK:

N

EEOFRINT Liv 9wl

2@ FOR L=4 T0O 7
YOUR TURN:

L. By by 7
() By Ty D

y, 1,4,7,18

E Li, R, S, 48, S

M 1, 9, 8, 70 b, 5

% 16

i FOR asl@l TO 164

16 FOR T=1 TO 3.5 STEP @.%
1 FOR A=1% TO ~1@ STEF
1 FOR R=18 TO @ STER -2
19 FOR I=.6 TO 1.8 STEF .1

~5

CHALLENGE:
1. 10 times
. 1 time

. 1 time

2
3
4. 4 lines
5. No — because of the trailing comma in Line 20.
6

. Yes — because there is no trailing comma in Line 40.

FUN TIME:
Counter variable outer loop is L.
Counter variable inner loop is PAUSE.

Loop of Lines 40-41 is not nested.
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Loop of Lines 60-61 is nested in the loop of Lines 50-65.

THE TWELVE DAYS OF CHRISTMAS:
78 difts.

EXERCISES:

l.a.

5.a.

6. Add the following lines to the Christmas song:

176

LI

R
e
EE R

RN

FrOW FOW RO YO

. NEW

1§ REM STARS AND
2E FOR é=1 TO 3
@ PRINT “sw% "
4@ FRINT " #w#"
SE NEXT 6

b. FLIK

4 3 2

e

BOAT

- = [}
N B |

3
E

IF-THEN

REW
1@ k=1

DH BRINT E$o "

4@ IF k-
5@ END

IF-THEN

NEW

16 k=

20 FRINT 1/k3" i
EH K o= kel

4@ TF K <= 1@ THER

15T = @

]

C. LI

= R} >

. MW
e Rk

TaEkLE OF
S - R
LN BRSO Ui ReRE Y

A NEXT B

FOR-NEXT

MNEW

e FOR E=1 TO
28 FRINT
S2EONEXT K
g END

28 STER 2

I_:::Eu' " " ;

FOR-NEXT

MEW

e FOR k=3
2@ FRINT
S NEXT K

TC 1@

1AKE T g

SLEARES &

CLREES

"y EREXE
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&3 T = T+G

S5 PR UTOTAL NUMBER OF GIFTS FOR L2 DAYES I "8 T

7. NEW

L TOTEL=1 T FaY=1
26 FOR SEUARE=Z TO &4
SEOFAY=RAY % 2

A TOTEHL=TOTHL + FAY
SENEXT SEUARE

&E FRINT TOTAL.

CHECKPOINT:
SMALLEST NUMBER LARGEST NUMBER
0 9.9999999999
5 14.9999999999
10 19.9999999999
4 23.9999999999
5 6.9999999999
THINK:
5
7
0
9
3
5
YOUR TURN:
SMALLEST NUMBER LARGEST NUMBER
0 9
0 14
0 19
1 10
1 20
6 20
3 20
if 7

CHALLENGE
2@ FR. INT (#RND (@3 ) +1

BhH Y=INT (S*RMD (@) ) +1
3@ PR. X§8" MiYs!" MiX+4Y
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EXPERIMENT:
Blanks now correspond to random numbers 1, 3, 4, and 5;
$’s correspond only to the random number 2.
DISCOVERY:

g R UTHE aVERAGE OF Aall. 36@ NMUMBERS 1S "85

The more often we run the program, the closer the average gets to the expected value 2.

EXERCISES:

1 Fra  TRT C2RMD (8 ) +1
Fobew  TINT O (6 ) )

Fie, TRIT C&#RMD CE ) )+ L+ TRT Ca®RMD (@) b+ 1

oo P

FEL TRT (G®RND (§))

FR. ITNT (6RRND (8 )+
FRL O TRT CL@gseRnD (6) ) -+
L TNT CLé*RND () ) +5
FE, TRT CRERND (@) ) +7
FR.TNT (E#RND (8) )

e oo o P

3. BE W
19 FOR M=1 TO 8
S TETNT CReBND (8 3+ 1=2 THEN 3%
5 PR. CHEADS!,
GOTO 4
PR TALLSY,

A MEXT M

4. NEW

lgh FOR M=1 T0 <4

THERN 55
THEN 435

e+
&I NEXT M

63 FR. "YDUR SCORE "i8

e FOR E=1 T0 &

13 PRINT "TYFE IN YOUR GUESS": INFUT &
28 A=TNT (SH#RND (E) )+

A0 B LNT (A#RND (@) ) +1

IF G=A+B THEN 4%

FRINT "SORRY THE ROLL WAS "iA+R

4@ GOTO 55

4% FRINT "COMGRATULATIONS ! "

Gl S=GEE
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SEONERT K

GE PRINT "YOUR FIMAL SCORE TS 34

CHECKPOINT:

P0OS.4,6 four six
POS.8,15 eight fifteen
P0OS.20,10 twenty ten
P0OS.9,4 nine four
P0S.15,0 fifteen zero
P0OS.38,1 thirty-eight one
P0OS.30,22 thirty twenty-two

YOUR TURN:

1. NEW 2. NEW
169 FOS. 18, 15 1 PR " 1 FOR X=§ TO 39
26 FOS. 16, 15 1 PR, DEOROS. K, 4 0 BR, e
aE FOS. 18,21 1 FR.UEY 56 NEXT X
46 FOS. 16,21 1 PR Y 4 END

3. NEW
L@ FUR Re@ T
2 FOS. 19K
EEORMEXT K
A ERND

EXPERIMENT:

The results will vary depending on your input, but a sample follows:

What is vows Firsht nameTUARS
HAEVE & HAVE is orange,
A is dark blue.
GOOD DAY GOOD is light green,
DAY is red.
CEFa CARA is orange.

EXPERIMENT:

1. HNEW 2. NEW
L GR. 1+16 19 GR.17
1% FOR R=1@ T0 12 28 POS.8, 11
20 POS.9,R ¢ PR.#G:"®Y ZE PR HSE e
25 NEXT K 4@ GOTO 4@
AgoG0 TO @ SE END

.
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CHALLENGE:
Change Line 30 to inverse characters.

2@ FOS. DOT,DOTIFR. #é&8

The (#) is inverse.

EXERCISES:

1. a) Clears the screen.
b) Prints HI (white) in columns 10 & 11 of row 10.
c) Prints blanks in columns 10 & 11 of row 10 (erases b).
d) Prints HI (white) in the upper left corner of the screen.
e) Prints HI (white) in the text window.
f) Prints HI (white) in the text window.
g) Prints a double width HI (orange) in the graphics window.
h) Prints a double wide — double tall HI (light green) in the graphics window.

2. Corners of Corners of Corners of
entire screen graphics window text window
@, i A i iy, 90
a.
P Y oy (7, . :,11 () 4 ‘:“: 2 (I) e
i, i 19, 48 g, 19, & Ey EE 1w, B
b.
By BE  19.2E @19 19 1% Peds 19,33
C. i, @ 19,6 @, i 18, @ g, e 19, 1@
g, 11 19, 11 i, % 1S G, 11 19,14
iy 19, i @, 19,9 xR
d.
B,23 19,23 ey Bn 9. 25
€y i 19,0 i@, 19, d P
e.
fell 19,11 @, 11 19,11

3. Change the type of character — upper case to lower case or to inverse video.
4. Add 16 to the 1 in GR.1 — this gives GR. 17

5.a. Clears screen — pause
DANGER AHEAD — at column 10 row 8 — pause
this continue to flash on and off until you press
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b. HELLO — in text window

HELLO — at column 7 row 4 — double wide
clear screen

HELLO — at column 7 row 4 — double tall double wide
Notice the same POS. numbers result in different locations when you change modes.
6.a. change Line 20:
SEF L A=l TO 4860 N A
b. change Lines 30 and 40:
=0 POS. 4,70 FPR.#63 "GOODRYE"

4 Fof=1 TO S@Es N &
omit line 5@

YOUR TURN:

No, the pixels are at different positions. In GR.4 the pixels are at the corners of the
screen. In GR.6 the pixels are framing the upper left quarter of the screen.

CHECKPOINT:
1. GR4+16 GR.6+16
. 0,0
. Y=0, and X varies from 0 to 79.
. Y=0, and X varies from 0 to 159.

. X=159, and Y varies from 0 to 79.

2

3

4

5. X=79, and Y varies from 0 to 39.

6

7. 80 print positions along X and 40 print positions along Y.
8

. 160 print positions along X and 80 print positions along Y.

CHALLENGE:

a) NEW b) NEW
19 GR.&:C. 1 1# GR.&C. ]
20 PL.@, 385 DR. 159, 240 2 Pl 2, @y DR, 28, 79
AEOERND AE END

c) RMEW d) NEW
1% GR.& & Cal 1 BR.& = Cal
20 PL.2@,18 @ DR.139,13 1@ FL.2¢, 18 o DR. 28,29
2@ DR.LL1IED, &8 TDR. 2@, HE A DR.59,29 & DR.2E, 148
4 DR 26, 18 4@ END
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Ui, 0 4bigd il

Dif &b, <

THINK:
1. L = length of the line.
B = row containing the line.
2. Line 30. The longest line is 159 graphics blocks long.
3. Start at block position A and end at block position A+ L.
4. The TRAP avoids the cursor out of range error. It occurs when the cursor goes off the
screen; when A+L > 159.
EXPERIMENT
The Computer lights pixels on the screen. It does not print the number nor the words.
FUN TIME
EXERCISES:

1. GR. 4 2. GR. 7
3. GR. 7+16 or GR. 23. There is no text window for READY.

4.  NEW 5 MEW
1% GR. 4 @ 18 GR.4 @ C.d
26 PL. 1@, 14 DR &9, 13 BEOF. R=ls TO 29
2 DR, 1@, 29 I L. 18, RO DR. AT, R
4 N. R '
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18 6R.7 2 C.l

zn cu

s DR.SE,:
DR. 9@, 25 1 DR.8G, 16
FR. " TWINELE  TWINELE"

7. a) Draws a large HIL

b) Draws a flag in three colors.
c) Draws a line with more than 100 pixels, then erases all the pixels after position 100.

d) Draws a rectangle inside another rectangle, in different colors.

8. a. MEW b. MW

§ e 16 GR

DR Sy 95

DFe . 255, B
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APPENDIX I

ATARI RESERVED WORDS AND ABBREVIATIONS

The following is an alphabetic directory of the reserved words, and their abbrevia-
tions. The period is required. The listing also includes the chapter in which each of
the reserved words is introduced. This list includes only reserved words introduced

in this book.
CLOAD CLOA. G NEW 4
COLOR C. 13 NEXT N. 10
CSAVE G PLOT PL. 13
DATA D. <) POKE POK. 13
DIM DI & POSITION POS. 12
DOS DO. B PRINT PR:.OR? 2
DRAWTO DR. 13 READ REA. 5
END 4 REM R. i/
FOR 10 RND 11
GOTO G. 9 RUN RU. 4
GRAPHICS GR. 12 SAVE S. G
IF 8 SETCOLOR Sk 3
INPUT L 7 SOUND SO. 3
INT 11 STEP 10
LET LE. 4 THEN 8
LIST = = TO 1@
LOAD LO: 5] TRAP i 9
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APPENDIX II

ERROR MESSAGES

2 Memory insufficient.
3 Value error.
i} Too many variables (128 maximum).
5 String length error.
6 Out of data error.
7 Number > 32767.
8 Input statement error.
9 Array or string DIM error.
10 Argument stack overflow.
11 Floating point overflow/underflow error.
12 Line not found.
13 No matching FOR statement.
14 Line too long error.
15 GOSUB or FOR line deleted.
16 RETURN error.
17 Garbage error.
18 Invalid string character.
19 LOAD program too long.
20 Device number error.
21 LOAD file error.
128 BREAK abort.
130 Nonexistent device.
137 Attempt to ENTER a SAVEd file.
141 Cursor out of range.
147 Insufficient RAM.
170 File not found.
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0
and all
text
windows.

1

O 00 N N Lt

10
11

soskeosk

20x 24

20x 12
40 % 24

80x 48

80 x48
160 x 96
160x96
320x 192
80x 192
80 %192
80x 192

GRAPHICS MODES

40 x 24

20x20

20x 10
40x 20

80 x40

80 x40
160 x 80
160 x 80

320 x 160

B
ek

sk

APPENDIX Il

w BN R

16

1 character luminance
2 background
4 border

0 upper case letters
1 lower case letters
2 upper case inverse
3 lower case inverse
4 background/border

same as GR.1

0 lines
1 lines
2 lines
4 background/border

0 lines
4 background/border

same as GR.3

same as GR.4

same as GR.3

same as GR.0

4 1 color/16 luminances
use POKE 704 through 712

4 16 colors/1 luminance
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APPENDIX IV

© 00 N N Gt W N = O

e T =
g B W N = O

COLOR CHART

BLACK
GOLD
ORANGE

RED-ORANGE
PINK

VIOLET
PURPLE-BLUE
BLUE

BLUE

LIGHT BLUE
TURQUOISE
GREEN-BLUE
GREEN
YELLOW-GREEN
ORANGE-GREEN
LIGHT ORANGE
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APPENDIX V

HIGH

NOTES

MIDDLE
C

LOW
NOTES

SOUND CHART

A# or Bb
G# or Ab

F# or Gb

D# or Eb

C# or Db

A# or Bb
G# or Ab

F# or Gb

D# or Eb

C# or Db

A# or Bb
G# or Ab

F# or Gb

D# or Eb

C# or Db

29

31
33
35
37
40
42
45
47
50
53
57
60
64
68
72
76
81
85
91
96
102
108

114
121
128
136
144
153
162
173
182

193
204
217
230
243
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SUBJECT PAGE
A
ADBIOVIGHONS 5 < 5 + o Akt e it o a g o i ert 10, App. |
T (o 113Tc) 1 L SR | = o L e e S 8
ADVANCE IR - s omi a8 s iizmsnsms e mdfpie Sl 44
AYeA PrOGIAIM. ¢ o5 w55 w8 & wEE A% Gl 9008w E D 23, 33
APGURCII 0.5 s 0 500 10 § 1 s s mlomy o iy e 56 Bkt . 109
Arithmetic operations . . ............. .. ... . ... ... 8
ST & = o 51 12 40 = o 3 i o v o B B 8
BEBIKOY 5 o5 g e ot e 305 o8 B sk i BT ¥ 3 08 £ B B A @8 Y 4
S \1/21 75 10)1 o (o AN P NP P 36,116
B
BACKEFOUTIA . 5 205 51 5 0 3 i v s e B 4 5 8 B § 5 9985 09 17
BACK. SKCT s -z 2o ¢ .55 505 5 408 2 3508 5 4 i § B0 B8 5 813 3.6
BACKUD . v c s s oo e e o n v e a6 oa cmen s e 48
BASIE. .6 ¢ o055 10 105 eseim s st o3 00 505 05 0 0 5,6 w0 b g 59 8
BASIC CATAEGE susialsvivs s o554 b 250 58 6 800 9 650 6 6.7, 55 3
BASICANSHUCHOR: » d5c 5015 1 01 &5 Bagn e simenst oot 8, App. |
BLEASTIOEE .. v i 00 i st wrasreiaris owins o o sis w9 98
BOVEEE 2.v6 witive smim i ns 96 s s v By s 5 gy wbie s 17
BREAK KGY . ..o ovvvvivsnsvminssnsmasssssenmsnsns 79
C
CAPSLOWRKkey. . ........cooiiiiiiiiiii... 15
CAPTEAISI « 1 ¢ sma e 5 s w oo 5 30k 3 e €03 5 5 w5t 15
CEESPIIC | - it s % i 5 2 18 5515 1 o o ke oo o o i o 53 Lo 1 1
ADVANCE button . .......................... 44
loading a program . ......................... 44
PLAY button ............................... 44
RECORID!BURON .. . o 6 & o050 e o oo 5 e il 44
saving @ Program . ... ...........eiiaiae.... 43
CCISIRIE) s e ekt 1 05 v 5 )3 515 0 0 s o 60
CERHINCIOES & 55 oo ms .55 315 5: 5 PhE R ki o & . s 08 26, 65
ERRIIMIG - rpe 4815, 5115 s Seiosve m st o gigigegos ot o4 50 5 B 19, 56
Christmassong................. ... .....ooii... 101
CLEARKeY.. ... 6, 35
ClEARSCERRNE: s 5.4, 7 565 05 LG $708 516 ik nsiihs e e s 57,144
CIEEIENIDL.. it 9% il o005 7500551 5 anrl o e o ot e B 44
COIMETBSE! cote et s i saos o o0 v vty e e gt ot i 08 112
COIOIT 414w st e 0 o 3 0 8 30 30 3 19, 56
BOIOE s 5 507 508 1 55 4 S8 550 F et s s vt 16, App. IV
BB L6 2 P 138
COIUTITI L 8 (00 005 s e s e gim s 3 3 % 5 a5 i 123
comma
IDEETAR 45 0 15 54 ) 8 5 0 o ot e oot B 33
e e o A A 35
| 29201 1) S NS SNV J 33
PRINT .o inm s osnvmome s vw cwigis sesm 27, 30, 36
¢ 7211 170 [N S S S 95
COMPATSONISUITBONS: ; 5.0 5.5 55 6 o5 i 4o 550§ 0 i e 68
COMPUTER MAGIC ... sinnviioh aemi e e arewisia o s 57
COMPUTER QUIZ ... .. o.vvieivaonin s vviinnie snsn s 69
conditional transfer. . ............. ... ... ... ....... 83
control (see CTRL)
coordinates . ................. i 121
COUNTDOWN . ... 98
COUBIErVanable .« evuwwns easmmins o varves e m s 102
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SUBJECT PAGE
BIDUITTEEIES o . 1m0 s 115w .50 s 3. 50t s L 0 G 3 0 80, 85
CTOSSWOTA DUZZIE .« v v ie s ws s v 55 on maieis sinsemins 11, 145
ESAVEIRIINS W i 0 s 0 i i e S e e 44
G 12 T et S S 4,13, 21
DETOTRE o1t it st o e v s 0 o 5 il 0 & 60 g @15 0003 55 13
CAPSTLOWER,. 5 55 55 msiss $98 $aen SR ol o 15
DELETEBACK S . ... i 50000 s wasus i smas 13
INSERIT .- . . e s it msonmait s s s Wi s s s & 6 15
GBS s 2 50 15 150w e v s (o0 3 o 2 e S 0 B £ 13, 122
D
BDATAL 7 i s s s bies e §08 AR e S T 33, 39
DELETE KO ;w6 5 s s s s 306 § ook 4485 655§ pa s s 59 3
degrees
(BOIEINTS ¢ oriren & it 5 e B S A i 6 o i g 60
FARPEIARGH & 5 5.5 55 616 5 i 5o vt 5 i 60
0| Tu1ir=1 1 o16107 01 (=1 (O R PR PP 43
EHGE 1 i o e sirer o T G O e AR e A 112
DIV v s e orate ol S G R B s e SRS 35
ACEIORY. 2105 2 e 51 ety s b s R o e e R T 03 50
IS R e e e R A A A A 1 47, 51
I S e e e T e BB Pt o v s 47
BIITE: 1.5 5. 515 500 2 550 6 50 5 8 R 47
IOEMA TN o iy cioms SE bt At Ul 48
e o e L TRy 50
TOASIOT 55 i & 5t 50 00 5 s £ s P o S s P 5 6% 47
21501015106 1 0F- 10 (=SOSR S PN 50
BV, 11w e o550 o s 6805 5 00 4 1645 0 Bt 0y s 0 49
SUSTOITY 51 ¢ 15 a0 o0 512 05 0 B i 050 30 50 3530 S 49
OISO i e i et o e e S b 5 5 11
IVISIODRER N N, o & oo o e Bt o i R A ST, S 8
STRSEL el Bmsn o T T S s R YT 8
COURLSION o 10510505000 5 25 s 515 5 B PSR 6 i @ T 34
do-NOthING IO0PS: . « . v oo vvw e w0 s & 5 i s e 98
B R S Sy e SO N 47
A UL N e 2 e o 2 o ey RS v e 48
DRAWTQ 000 555 2 50 oo svmess s snsians & b s 5 510 138
E
BTN 5.« e . oo o v o e 7 e g s 15
EEINTDs, s s e s e 34 i 0 i i i i 18, 25,29
AR 0! 510 50 1 1 50 e s S e s g e A 68
T B e et R etk s P ST i L e bt 13
TEIIE T o s e o e e o A e e 0 o o 55 S BN s 13
i =) oy T e 35; 57
CITOY MESSAGES 5+ s ve s s w5 i me s sisissansos 13, App. Il
ERROR 6 : 5555050 50050 00 s i aiis e srsins olim s 81
OO T O 55 537005 v s e o w5 30 SR S e B B B e 82
S ey e ety sy T S e i L s o 57
ETCH-A-SKETCH . ... 159
F
BANTCRRE itn w2 wneslotonistona) i oo s S TR S BN E IS B 60
FIREWOBKS . .o om0 s oo s #1500 1 o 1o 1867
flowchart ....... ... ... . ... . ... 66
FOR/NEXT . ... .. 93, 102
T s chy o) SRR LR L 102



SUBJECT PAGE
countervariable . .. ..... esioimscms cms snnass 102
S R oesieses i o w e R e 96

TOLIIAE & v e v o oim o ms s st o s 0 0551 s b ws e 48

fourcolormode ................. ... ... ....... 142

FORTUNE WEHEEL, . 55 crms o505 smz a0 105 005 088 4 114

FUNTIME............ 11, 20, 38, 45, 62, 73, 98, 145

G

games
see programs

R [ 79
IF s ens snsan sms s aaams sas s s sms is 55 nas s 84
RIEIATE) . 5205 oo o o a1 i o i s e L 81

GRAPHICS ... ... ... . 125, 144

graphics bIOEKS «u: cs svsvssnims sme smssmemssaivnes 141

graphics characters . . .......... ... ... ... L. 15

graphicsmodes. .. ............. .. ... .... 121, App. Il
T ot L s o i s il e [ LR 121
P e N R RS s e e o 125, 128
T N AP et vl ooy o e N 125, 130
T -crrs ek nsogs S LTy B . 142
/1 T S T IR T T T EIT 135
b 505 o T AL 4 e o TR b e Wkt Shaindly 142
e T PRI B S T e s R L 135
T e o e BEGS E R R B EEE R EEE GmE D Ewa p 142
T SRS PP P P Py 147

graphics Window . . .. ..o 126

greater than. ... ... ...t 68

greater than orequal t0; .. covos svs smvamempams vmsws 68

H
oAt Shr sy remrrran s s e T L L T 112
HELOW DYOGIANT . v vows soes 555 85885 2 ls 500605 8w m e 45
I

[ETHEN ... .oovvicims sms85 855 65588 805 sy £acms nws 68
OIS - o v oo s o s e s w B s SR W LEEE £ 84
EIPIRIE B 5 sas v cons Gas e oo seiin o oo wEn R EEE 71

INANIE IOOP v ¢ ¢ vme vwiems smenccmevmevmnmmenn- 79, 138

INBUT . ..c.ooovoeios cmoimis i 5m s §ios 550 s g m s s 55, 59

TINIT . s v s s s B G B8 F IS 6§58 109

INSERT REY . cssms varsme swnmwmumn vmn vmswmems smi £t 15

INSHUCHON: .+ vis5sc5 cmssmime s s s om e 8, App. |

VRLSEAACO. . v vs e wmeme s5505 255 8805 9Tewg sy <o 143

K
keyboard ;i cms suses vas moms exesnsmaame v 1,2, 6
L

TESSARAN . v v v v v s h e S HEE G R e 68

lessthanorequalto .......... ..o, 68

TEEERTE 0 it s saeegmcs v w0 oo sige: sy seaihiudbel o2 23, 25, 26

line
CRANEE! . caos i3 ams o ems SR Eae 8 mm 350 #50tioriae oo 39
(6= 12 e 39
191014 81071 U P T T T T 29

SUBJECT PAGE
LINESGALORE . ... ..o onsoneinms s nmemenms smsme s 141
linenumbers . ...... ... .. ... . ... 25, 29
TEESTIE . - oo i cotnie e s s st o e s 50 e 35, 39
living room program ............... ... ....... 23, 33
) e BB rhrnss 1. e A e 50
| OO R S R 5 e soaTeaTEe o Cre A i 79, 93
Lo o} L N U S 102
AONONIIG i« 505 sms sws sms smisna smemmsms 1o s 98
TV TEIOIEES ol e et b o ot i e o ot 8 v & 79
nested. . ... ... 98, 103
JORUEE: CETE & v i Shsors £ i3 1w 5 g v ol s 1 o v 63 15
LRI 5 s s ooa el s s 8 e s 2 o s £ 6 5 (0 £ s o 11
M
190t=170110 - NIRRT Py (PRI B I S S B 95
MASTEREIND: ;s aus sascaosnsdern asams a6sss s 156
MASIEY AISIE v e vios vime s simsnm e nb s ST BHE S E AR 47
RO Tt Wy 5.1 1. o ol AR T o A T o e P ST § 47
messages
BITOT « o5 sine sws 5% B3 ss 58 TH3 5@y GE €8 13, App. Il
PUIE « o msimms ms 55 BRE EEEEE GG IES HEEEHE E 9
TELERIUS. .. o« s s o o o o s s it e n e e e st o B8 6 B B 8
modes (see graphics modes)
MONITOT: & 55 sms 75 s ms Has e sy §5a §Eams gas cuswwems 1
MOUDBCATON. v\ o e evemsm e s 5% 58 0w s aseme s 8
AGTBEISK v v oo s v w s s w csmcion s wminmen e w5584 BAE B 8
ST Yt ot il Wores movwes. Fovey .o Feaferrres.s, o U 8
TSI oo e i i b6 S EE F N RIS S5 S G W B TR e s 18
N
HOSTEE IOODE 1w ss i mm vugs s s ma e s wwrsios s wonn 98, 103
INEWL ot bem o ims e 5o oiie 5-05as 4 i 3 gl omt e T 8 e 25
INEXT . oo oo oo oo i 56 55806 680 656 3603 G0 6 08 8§06 % 93
1616] =10 611 1 1o JA RSP g 68
numerical variables. . ....... ... ... oo 34
initial xvallies .. ; s s sms smswasms smamempms sos s 30, 40
O
OIIGITY & s s % s w8 sirg gimn s oe wmnwmemnn s on sl S8 123
P
parentheses .. .......... .. 36
DIRE] ... w5 nms sws Emems sma s m v ma s v e 2 136
PLAY DULEON .+ ove o vsins smisassis s a5 ve s s cnmnsmoma 44
play Computer ... ...ccamrwmns saaas smms smsnesh 100
PLOT s s 6 sim s m a0 65 wons smn sios s o oin o o aihis S 00t 3505 & 138
PBIELST 565 5 ¢ 8 i 5 0 e i B e e v e K HHEE S 8
POKE. 5 - ¢ 55 5.5 51 5 15 1.6 5800 5040 0 e 5 o S b o o o s o 95
BOSITION . ¢ o v riste i 31508 & mamn 55 & v s 122 123
"50) 101 0 01 0 TSNP R PP 123
BOL o 1005 5 o s fiss o wis mon mims macomeard i3 BB M LIRS HEIE S 123
WHERPR. s s ams oms smn aim oo nm s mans &5 5052 129
PRINE <2 5w 2iasis o e 6 5israo spins sps-syiv] i ol e e 8, 11, 29
Clear SCIEBN & 5w wimu smm rma s e g s v w s m 57,144
COMINAL . . s 5§ 555 BEG EREAE 205 5 5 56 27, 30, 36
YIICSSATCS v o oo s S5 TS FHE £ B WE BEES 9,10, 33
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SUBJECT PAGE
PR 55 4 oisism pus s e sitms sns@e 20l GIeE 15Es 10
PRUFEG: i s w0 8 105 5 36 308 80508 1 55 5 1w it 2 126
L I L R T 10
quOtation MATKS: ..« .. vovvvissmingissesnsanss 9
12193 (e{0) (o) o KNP S 27,30, 36
DEOGTRT: o 5 5555 i 5 5 5008805 000 BB 35 400 50 bt s 24,30
COMBUTER MAGIE. .. : ci o5 5w mamemms o smine o 57
ETCH-ASKETCH. . ..ovomvvmsing imssmemaans 159
FIREWORKS ....civutiiraamnmnmmesssmnniss 158
EATEIE@OWE 5 2 5 5 550 0 1508 0 5 5 e o o 45
WITH A LYING COMPUTER . .......... 154
MASTEREINIDD. &0 s v st 05 5 5.5 5 5 6 50908 9 6 dbs 165
TV EITEIOS srirress s s st s e Y A AL s 5 o heba e S 50
SHOOT THE DUCK, w5 wnm i ss 2 mnmw s wwsm e 157
TIMEDARITHMETIC:DRILL. .. ; ssspmews snsmas 154
WHEEL OFFORTUNE . . . ..o cocamssissnias 160
Q
question mark
INBUITE" 50 5 st B vty o S e St s B 8 s s 2 55
BRI o/ St e <cone o donive o 58 s o 518 5 305 it msekio b s 10
quotationmarks . ...... ... .. 9
SHATIES & e o ms ssmsms g sy Saismn ss LAEES 8O F S 34
quotes (see quotation marks)
R
random numbers . ............. 107
REBIDL « s s e 00 & 0000 5055 ras et i s 33, 39, 59
EBROBIG « - .5 6 et 15 s i 11 1 it b st o ok 4§ 81
GBOTO .o ot ovce o is s s w5 5 5o vo i o s o s 81
REAIDY 5 ims v s s e cms 55 me /i n8e 58 608 d 8.7
RECORI) BRHONS i 5, v 75 e vm s s ies sasmi s ms 684 s 1 44
({2010 (=) CN P TS Sy S 1
digitalcounter .. ............. ... .. ... ...... 43
VOB 5 i s e 15 SO 8 i 5 A 0515 ] S 44
BAVIE oo oo s SGVEIRG 5 dis S0 S 5000 6 0k 16 B B & i 43
REM...Err e Snaesamemer- b el SR nre ol e Tl Eor s 60
VOITHALKS ..o 1+ 6 1 6 1 i o e a5 08 585 s oot 0 a0 60
RETURNKOW & v vimc s wetms sms tmsme susmessssmsmssnsa 7
BRINIE S s o 08 0 5 0 5. 5 08 30 65 05 3108 302000 107
O Dlossie P TAE e €8 e tet et e e el ichoen ) asrtheties el 123
BTN it s s s o v 1T o 1 8 e St e o 0 25
S
AN = S i e e e e e e 55
S AN ) i B 26 kS St e e e e e S S o s e B et 49
SCYLEIN 12 adls SR, £ ot e st s 0 P 2 coh RE B 5o 1o s sl e s 8 & 6
background .............. ... 17
LT (=) R 17
TG (x| AR ey e S PR 35, 57, 144
ETSTILET o ot tone 1t o e 8 2k 2 GRS i s 5 o i i
ZIDTNES, w515 5158, o o s s 8 8 1 o o 1, s 1 27
semicolon ......... .. 27, 30
trailing ........ ... ... ... .. ... 95
SETCOLOR & « 5 0050w 5 515050 55803159 5 98 66 5 60155 700 3637 518 513551 16
Ty s e £ RS P 21
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SHIET KoY . v v poms s ns s omsme o 5 e o 90 o aoie s 4
CAPSLOWR . ..o oeivins o me 5w s i 30 59058 0 85900 97 15
CLEARY ... o s sonse qmnsns 0w e e K o 4,6,35,57
DEEETE: o arsrinn o immmss S o6 st 4,6
INSERT o s sssime sisnins 3 siois #die s & 855 45 5 505 56 15
SEHOOT THEDUECK: . .. ... o mefigs 488 & 5t @i 157
LS b e (TR a5 e vy T 8
SNOWDAY: ..., . 500505 5 m5 aasiis s s dmsms umans gag 5 65
SOUNDD . i 2 10 08515 o w1 v v 00 <8 8658857 e # 18, App. V
BN D ot o s s i A NS S 5l o S 18
GUAEY «. o4 v mammmsm b me o @me e mwe v e ae s 18
SO, s 0 i e v s B B e 21
101773 31DV 00101 <) R RSP A 18
{976 (o{=1§ 10 109101 =) RN 18
171 ) L1195 18
SPACEBAR ... 51 oo v vie oo o008 05005 561 0 S 5 3
special symbols. . .......... ... 3,15
SPETIALKOYS s s1mie 0. 3o 3o s 350630 e W 0 s S o i 4
TR e e et o 1 rs Sl ) o e, S Y B0 B A A G 8
STERY o o 8 st et S i S M B v sasvma e S 96
stringvariables . ....... ... ... . . 34
B i s i st 5 G s e B oty 8 30 0 71
initialvalue. .. ....... ... .. ... ... 40
READ ) ;o2 e v s 1 s e s o i i i 9. 36
SUBTTACHON . 5 5065w vw s 5k &t 0 s 5 B 0 e S § B S 6 8
SUATIIS R o33 s o8 o 3 Ty s R e T PRSI OAS L o s e 100
surprise numbers .. ... 107
symbols
COMPATISON 105 555 655 0 5 Gns o500 8 58 SR8 15 505 18 4 0% 68
OPCTATON 1565 5 ol ko oonn it eyt .00 5 SR 5 o R oo 8
SPECIAL ¢ on v ws oo i o s o wrsda i e Biear o v (5 5 00 5k 3
systemdisk . ... 48
SYSTEMBESET .50 00 wmmomn s miss e s b s i 4,16
i
L1 e e T 112
YA « s 55 5 56 55 2050 8 00% 505 515 4 508 G505 55 % 0 A0 o 3 16 e 43
temperature conversion . ............ .. L. 60
TERMITE TIME .. . oo cocimmyim o in s wee e s s 505 145
LENE WIAOW, .« ¢+ onv wrws s w0 500005 6w 35 pm 2005 94 s 126
RITINELE! 5o gt 8 i o onsstss, s S e e it 5 129
D BN s 5 6 A Rl 4R oA T e P e ek e 68
TIME OUT FOR OLD NEWS. .. .. 6, 21, 30, 40, 62, 87,
102, 118, 131, 148
toss
COUM R s 2 02 Bl ol e, bl SR M eallot e e mi e i 113
I G R e e e, o by Bl 8 ot T 5 112
trailingcomma . ....... ... ... .. 95
trailing semicolon . .......... ... ... i 95
transfer statements
CONTHHOIAL ;. 510 s mosnen v s e ol a3 5 83
(D18 1e70) ¢(a 1{170] o= | IR DR 83
TR .. oz itie o oo v oot o s i i o oo 81, 82
TRUE/FALSE . ... .. . i 72
TWELVE DAYS OF CHRISTMAS ................. 101
twocolormodes............. ... ... ... 135
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unconditional transfer. . .. .......... .. ... .. ... ..... 83 window
RIS 1 . v e v 4 e, 5408 5158 0 e A e e 5 5.5 15 CIMINATRIRE .. ¢ 4 o v v e s i 20 3 129
v : [9) 710101 Lo1- SRR U PP 126
O et e .2 A s o e S G Pl il e 126
WRCRATRIRIS, oo e e s e wan o o o Ry AT .5 5 23 Word Search . . e 20, 38, 62
COURERE - 5055 25 50050 500 9 00s bt s e 00 3 38 5 102
{10 LiTs k972110 1= AR DN 1 U S NS A 30, 40 -
NAMES . . o\t e e et e 24, 34 ZerosWIthiSlashl «osieinpsrsinaimminsessmesmsoows o 4
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Learning by doing

Small group instruction

DR. MICHAEL ZABINSKI — Director
National Computer Camps®

Michael P. Zabinski, Ph.D. is a professor at Fairfield University, Fairfield,
Connecticut. He is founder and director of National Computer Camps®,
the first computer camp in the world for youngsters. Dr. Zabinski is a
consultant to public schools on computer usage in the classroom and

author of programming books as well as educational materials for Radio
Shack.

National Computer Camps, Inc.

Post Office Box 585
Orange. Connecticut 06477







SAMS.

ATARI For Kids
From 8 to 80

Dr. Michael Zabinski is the founder and president of the National Computer
Camps —the first computer camp in the world for youngsters. E. Michael Scheck
has been teaching Computer Science at the high school level for more than
six years. Mr. Scheck has also written programs for private businesses using
microcomputers. This book is the result of their search for a suitable text for
beginners to learn programming. It's a fun book written in a light and humorous
style that anyone can use at school or at home. This easy fo follow book covers
the most important programming concepts and quickly allows the beginner the
enjoyment of writing their own programs.

The reader is encouraged to try as many examples as possible, since program-
ming is best learned by doing. Special features of this book are:

e CHECKPOINTS for review

» BRAIN FOOD for good learning

e TIME OUT FOR OLD NEWS for a reminder
e FUN TIME for recreation

o EXPERIMENTS to try new things

e CHALLENGES to stretch your mind

» GAMES for your collection

« EXERCISES for practice

« SOLUTIONS to exercises just in case
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