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Enter 108 as the next value of N.

You now hear note number 108.

Suppose you enter 96 as the next value of N. The screen should appear as
follows:

0
)* A

=
J _J_ [ 4
121 108 96

| INN

Experiment! Try low notes (N =255), higher notes (N =100), still higher notes
(N=10). Type note numbers and press RETURN as fast as you can. Is it music?

The INPUT statement causes the computer to put a question mark on the
screen, then wait for someone to enter something. Wouldn't it be nice if, instead of
just a lonely question mark, the computer would also tell you what it wanted?
Easy! Use a Print statement to tell what is wanted.

10 GR. O

20 PR. "NOTE NUMBER";

30 INPUT N This tells what
40 SOUND O,N,10,10 to do.

50 GOTO 20

Grr...
—~ Something’s got to
“ @Q \ be done about that
“ “‘ talking gauntlet.

As usual, to find out what a program does, enter it into the computer and RUN it.

NOTE NUMBER?
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Now you know what the computer wants! Enter several notes, one after the
other. For example:

NOTE NUMBER?121
NOTE NUMBER?108
NOTE NUMBER?96
NOTE NUMBER?91
NOTE NUMBER?81
NOTE NUMBER? B

When you are tired of entering note numbers, press the BREAK key to stop the

program. Oh,

the sound is still on?

Type END and press RETURN, or
Press the SYSTEM RESET key.

We have been using single letters as variables. We confess — we didn't tell the
whole truth about variables. You can use more than a single letter as a variable.

For example,

N1 ~w[—] ss[_ 1 m[C ]

The above variables appear in the following program.

100
110

200
210
220
230
240
250

300
310
520
330
340

400
410
420

REM**SOUND EXPERIMENTER
GR. O

REM**GET INFORMATION

PR. CHR$(125)

PR. "FIRST NOTE";: INPUT NF
PR. "LAST NOTE"j;: INPUT NL

PR. "STEP SIZE"j;: INPUT SS

PR. "TIME DELAY"3: INPUT TD

'The abbreviation for
INPUT is IN.

REM**PLAY THE NOTES
FOR N=NF TO NL STEP SS

S0. 0,N,10,10 ’)
FOR Z=1 TO TD: NEXT Z an W
NEXT N

REM**TURN OFF SOUND & GO AROUND
50+ 040,040
GOTO 210
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Lines 220, 230, 240 and 250 each contain two statements. For instance:

220 PR. "FIRST NOTE ";: INPUT NF
' I

1st statement 2nd statement

colon

We ran the program and supplied the following values for NF, NL, SS, and TD.

FIRST NOTE?255
LAST NOTE?1
STEP SIZE? -1
TIME DELAY?10 0

Before pressing RETURN

After we pressed RETURN, the computer played the notes 255, 254, 253, and so
on down to 1, then politely inquired:

t FIRST NOTE?H

Go ahead and experiment with this program.

IMPORTANT NOTICE: A variable name may be up to 120 characters long! It
must begin with a letter A to Z and may contain only capital letters and numbers 0
to 9. We suggest you do not use a special ATARI BASIC word such as PRINT or
FOR or GOTO as a variable or as the first part of a variable. See Appendix F for a
complete list of special ATARI BASIC words.

Questions

1.  Write a program to ask for the background color (BKC) and background
luminance (BKL), border color (BRC) and border luminance (BRL), and
foreground luminance (FL). Then set the screen to these colors and go around
again. Here is an outline of our program.

100 REM**SCREEN COLORS & LUMINANCES
200 REM**GET INFORMATION

300 REM**SET BACKGRND, BORDER, FOREGRND
400 REM**GO AROUND AGAIN
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2. Write a program to play a “color chord” using three voices. When you run
your program, it should begin this way:

1ST VOICE NOTE?121
2ND VOICE NOTE?96
3RD VOICE NOTE?60
BACKGROUND COLOR?5 =

TIME DELAY?100 Before pressing RETURN

>

Press RETURN and hear the chord on a purple screen. Musicians call a
three-note chord a triad.

Answers

1. 100 REM**SCREEN COLORS & LUMINANCES
110 GR.O

200 REM**GET INFORMATION
201 PR. CHR$(125)
220 ? "BACKGROUND COLOR";:INPUT BKC

230 ? "BACKGROUND LUMINANCE";:INPUT BKL
240 ? "BORDER COLOR";:INPUT BRC

250 ? "BORDER LUMINANCE";:INPUT BRL
260 ? "FOREGROUND LUMINANCE";:INPUT FL

300 REM**SET BACKGRND, BORDER, FOREGRND
210 SE, 2, BKC, BKL

320 SE. 4, BRC, BRL

330 SE. 1, 0, FL

400 REM**GO AROUND AGAIN
410 GOTO 210

In lines 220 through 260, we used a question mark (?) as an abbreviation for
PRINT. There is also an abbreviation for INPUT.

IN. is the abbreviation for INPUT
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2. 100 REM**COLOR CHORD
110 GR. 0

200 REM**GET INFORMATION

210 PR, CHR$(125)

220 PR, "1ST VOICE NOTE"3: IN. NI
230 PR, "2ZHD VOICE NOTE"3: IN. N2
240 PR. "3RD VOICE NOTE";: IN. N3
250 PR. "BACKGROUND COLOR";: IN. BKC
260 PR. "TIME DELAY";: IN. TD

500 REM** PLAY THE CHORD
310 SE. 2, BKC, 8

520 S0, 0, Ni, 10, 10
sat 50, 1, N2, 10, 10
340 50. 2, N3 10, 10

400 REM** TIME DELAY
410 FOR Z=1 TO TD: NEXT Z

500 REM**TURN OFF THE VOICES
510 50. 0,0,0,0
520 50, 1,06,0,0
530 50, 2,0,0,0

500 REM**GO PLAY ANOTHER ONE
610 GOTO 210

US€E READ AND DATA TO STUFF NUMBER
BOXES

There is yet another way to stuff numbers into number boxes, or — in
computerese — assign values to numeric variables. Use READ and DATA state-

ments, as shown in the following program.

10 GR. O
20 READ N This is a READ statement.
350 PRINT N
40 GOTO 20
50 DATA 1, 22, 333

This is a DATA statement.
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The statement: 20 READ N tells the computer to read one number from a DATA
list and put the number into box N (assign the number as the value of NJ. Every
time 20 is executed, the next number in the DATA list is read and assigned as the
value of N.

This is how the screen looks when you RUN the program:

1
22
333

ERROR- 6 AT LINE 20
|

The error message really means “Out of data in line 20.” There are three
numbers in the DATA statement. The computer read and printed all three num-
bers, then tried to read a fourth number. Since there are only three numbers in the
DATA statement, it printed an error message. That's OK, since it was finished
doing what we wanted it to do.

Look at the DATA statement in line 50. Commas separate the numbers in the
list.

50 DATA 1, 22, 333
VA Wl

Nocomma Commasbetween Nocomma
here. numbers. here.

READ and DATA statements make it easy to play music. Here is a program to
play a DO, RE, Ml scale in the key of C.

100 REM**READ & DATA MUSIC
110 GR.O

200 REM**READ A NOTE NUMBER
210 READ N

300 REM**PLAY THE NOTE

510 50, O,N,10,10

320 FOR Z=1 TO 128: NEXT Z
530 $0. 0;0,0,0

(continued)
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400 REM**GO FOR ANOTHER NOTE
410 GOTO 210

900 REM**HERE ARE THE NOTES
910 DATA 121,108,96,91
920 DATA 81, 72, 64,60

We intentionally used two DATA statements to hold the numbers, but we could
have put all the numbers in one DATA statement, as follows:

910 DATA 121,108,96,91,81,72,64,60

Or, you may use three DATA statements, or four, or more, if you wish. Want to
have the computer play a tune? Put as many tone numbers as you wish for the tune
in DATA statements.

VARIATION: Change block 200 of the program, as follows:

200 REM**READ & PRINT NOTE
210 READ N
220 PRINT N

And now, a little familiar music — Mary Had a Little Lamb in the scale of C. Here
is the music (We have added the note letters and numbers):

E D C D E E E D D D E G G
47 53 60 53 47 47 47 53 53 53 47 40 40

D
I® P o @lP F Ple s ofF [
. /| I i I I ] I —
A\ ! | 1 1 1 ] 1 L
D)
Mar-y had a lit- tle lamb, lit- tlelamb, lit-tle lamb,
E D € D E E E E D D F D C
47 53 60 53 47 47 47 47 53 53 45 53 60
’ PP ¢ Ep 1
7/ _r r I I I = =
\(Ov v | % | L] Ll L] 1

Mar-y had a lit-tle lamb, its fleece was white as snow.
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For each note, we also need a time delay. In the above melody, there are quarter-
notes (f* ), half-notes (P ), and whole-notes (©). We will use time delays for these
as follows:

TYPE OF NOTE TIME DELAY
quarter ([®) 128
half (P) 256
whole(o) 512

A half-note is twice as long as a quarter-note and a whole-note is twice as long as
a half-note and four times as long as a quarter note. In our program, we put both
the note numbers and time delays in DATA statements. Our READ statement (line
210) reads both the note number and the time delay. We will explain the READ
statement later, after you enter and run the program.

100 REM**PLAY A TUNE #1
110 PR. CHR$(125)

300 REM**READ NOTE & TIME DELAY
310 READ N, TD

500 REM**PLAY THE NOTE
510 sO0. O,N,10,10

520 FOR Z=1 TO TD: NEXT Z
550 s0. 0,0,0,0

600 REM**GO FOR ANOTHER NOTE
610 GOTO 310

900 REM**NOTE NUMBERS & TIME DELAYS
910 DATA 47,128,53,128,60,128,53,128
920 DATA 47,128,47,128,47,256

950 DATA 53,128,53,128,53,256

940 DATA 47,128,47,128,40,256

950 DATA 47,128,53,126,60,128,53,128
960 DATA 47,128,47,128,47,128,47,128
970 DATA. 53,128,563,128,45,128,53,128
980 DATA 60,512
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The READ statement in line 310 reads two numbers from a DATA statement, a
note number (N) and a time delay number (TD).

210 READ N, TD

No comma here

e

No comma here

Comma between variables

You can make the melody play faster or slower by changing the time delays.
However, there is a better way. Here is another version of Mary Had a Little Lamb.

100
110

200
210

3500
310

400
410

500
510
520
530

600
610

900
910
920
930
940
950
960
970
980
990

REM**PLAY A TUNE #2
GR. O

REM**READ TEMPO (HOW FAST TO PLAY)
READ TEMPO

REM**READ NOTE & TYPE OF NOTE (TN)
READ N, TN

REM**COMPUTE TIME DELAY (TD)
TD = TEMPO/TN

REM**PLAY THE NOTE
50, O,N,10,10

FOR Z=1 TO TD: NEXT Z
50. 0,0,0,0

REM**GO FOR ANOTHER NOTE
GOTO 310

REM**TEMPO, NOTES & TYPES

DATA 512

DATA 47,4, 53,4, 60,4, 53,4 Lofs of
DATA 47,4, 47,4, 47,2 changes
DATA 53,4, bd.4, 53,2 here.
DATA 47,4, 47,4, 40,2

DATA 47,4, 53,4, 60,4, 53,4
DATA 47,4, 47,4, 47,4, 47,4
DATA 53,4, 53,4, 45,4, 53,4
DATA 60,1
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Line 210 reads the tempo which is the speed at which the melody is played. The
tempo number is in the first DATA statement, line 910. To play faster, use a smaller
tempo number; to play slower, use a larger tempo number. In lines 920 through
990, each note has a note number (N} and a type of note (TN) number.

TYPE OF NOTE TN
whole note (©) 1
half note (P ) 2
quarter note (@) 4

TEMPO and TN are used in line 410 to compute the time delay:

410.TD = TEMPO/TN

\

Time Delay equals TEMPO divided by Type of Note

REMEMBER: To tell the computer to divide, use the “slash” key (/). For
detailed information on arithmetic, see Appendix B.

Questions

1. Intheprogram called READ & DATA music, add a line to set the background
color of the screen equal to the note number.

315

2. Inthe program called PLAY A TUNE #1, add two lines to set the background
and border colors as follows:

Background color = Note number (N)
Border color = Time delay divided by 16
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3. In the program called PLAY A TUNE #2, the TEMPO number in line 910 is
512. Show the time delay (TD) for each type of note.

TYPE OF NOTE TN TD
whole note 1
half note 2
quarter note 4

Answers

1. 315SE.2,N,8

Also try: 315 SE. 2,N,N
315 SE. 2,N,N/16
and so on — EXPERIMENT!

2. 320SE.2,N,8
330 SE. 4,TD/16,8

TYPE OF NOTE TN TD
whole note 1 512 (5121 = 512)
half note 2 256 (512/2 = 256)

quarter note 4 128 (512/4 = 128)
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SELF-TEST

Take a break. Do something physical and relaxing. Jog, play tennis, stretch, ride a
bike, go for a walk. Then browse through this Self-Test to assure yourself that you
are learning more and more about BASIC.

1. In BASIC, a number box is identified by a label, or name. What is this label

called?

2. Suppose that the number 7 is in number box A. Then 7 is called the of
numeric variable A.

3. Without actually using the computer, complete each of the following. (It's

OK to guess!)
(a) You type: F = 96 (b)You type: KOLOR = 12
You type: PRINTF You type: PRINT KOLOR
It prints: It prints:
(c)You type: TD =50 (d)You type: KOLOR = 12
You type: TD = 100 You type: FREQ = 16*KOLOR
You type: PRINT TD You type: PRINT FREQ
It prints: It prints:

(e)Youtype: H=7
You type: PRINT "H”
It prints:

4.  Theline: 20 PR. "WHAT NOTE"”;: IN. N tells the computer to

5. Describe what might happen if you run the following program.

10
20
30
40
50
60

GR. 0

PR. "HOW OLD ARE YOU";:IN.AGE
S0. 0,AGE, 10,10

FOR Z=1 TO 200: NEXT Z

so. 0,0,0,0

GOTO0 20
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6. For each of the following FOR statements, write the sequence of values that
the variable A will take on. We have already done the first one.

FOR STATEMENT SEQUENCE OF VALUES

FORA =1T0O7 1,2,3,4,5,6,7
FORA =2TO6

FORA =1TO7STEP2

FORA =0TO7STEP2

FORA =0TO4STEP5

FORA =1TO-1STEP -1

The next two are tricky! It's OK to guess.
FORA=5TO3

FORA =1TO2STEPO

7. Foreach of the following programs, pretend that you are the computer. Show
what will be on your screen when the program is run.

(a 10 GR. 0
20 FOR B=0 TO 10
30 PR. 10-B
40 FOR Z=1 TO 500: NEXT Z
50 NEXT B
60 PR. "BLASTOFF!!!"

(b) 10 GR. 0
20 FOR COUNTDOWN=10 TO O STEP-1
30  PR. COUNTDOWN
40  FOR Z=1 TO 500: NEXT Z
50 NEXT COUNTDOWN
60 PR."BLASTOFF!!!"
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8.

Below is the music for Jingle Bells. We have added the note letters and
numbers.

E E E E E E E G C D E
47 47 47 47 47 47 47 40 60 53 47

—arppre el o oto

o 7 | | — )
W— 1 1

) I
Jin- gle Bells, Jin-gle Bells, Jin-gle all the way

F F F F F E E E G G F D C
45 45 45 45 45 47 47 47 40 40 45 53 60

| | |
[ 4™ J | I L — 1
QY ] v
[y,

Oh,whatfun it is to ride a one horse o-pen sleigh!

Put the necessary information into DATA statements for PLAY A TUNE #2
so the computer can play Jingle Bells.

Write a program to play “color chords.” Each chord consists of three notes
played by voices 0, 1, and 2. Your program should read the three note
numbers and the screen color, then play the chord for a little while using the
screen color for the chord. The note numbers and screen color numbers are
in DATA statements. For example:

—— screen color
voice 0 voice 1 voice 2

DATA 121,96,81,12
/ o \

Here are some color chords to play.

1000 REM**COLOR CHORDS
1010 DATA 121,96,81,12
1020 DATA 91,72,60,3
1030 DATA 81,64,53,8

Add as many more as you want!
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Answers to Sclf-Test

1 A numeric variable

2. value

3. (a) 96
(b) 12 You can't use COLOR as a variable since it is a special BASIC word.
(c) 100

(d) 192 (Since KOLOR is 12, FREQ = 16*12 = 192)
(e) H Because H is enclosed in quotation marks.

4.  Print the message WHAT NOTE? M, then wait for someone to enter the
value of N.

5.  First, the screen looks like this:

HOW OLD ARE YOU?H

If you type your age and press RETURN, the computer uses your age as a
note number and plays a note.

Young people will hear high notes.
Older people will hear lower notes.

Venerable dragons will hear nothing and see an error message.

HOW OLD ARE YOU? 123456
ERROR 3ATLINE30
|

You will hear a tone for any number up to 65535.

Numbers from 65536 and up give the error message.
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6.
FOR STATEMENT

SEQUENCE OF VALUES
FORA=1TO7 1,2,3,4,5,6,7

FORA =2TO®6 2,3,4,5,6

FORA = 1TO7STEP2 1,3,5,7

FORA =0TO7STEP 2 0,2,4,6

FORA = 0TO4STEP5 0

FORA = 1TO-1 STEP -1 1,0,-1

FORA =5TO3 5 only (no STEP -1)
FORA = 0TO2STEPO 0,0,0,0,0,etc.

7.  Both programs print the same information, as follows:

)
o

WO —=-NWhHhooNO®

LASTOFF!!!

8. 900 REM**TEMPO, NOTES & TYPES

910 DATA 512

920 DATA 47,4, 47,4, 47,2

930 DATA 47,4, 47,4, 47,2

940 DATA 47,4, 40,4, 60,4, 53,4

950 DATA 47,1

960 DATA 45,4, 45,4,45,4,45,4

970 DATA 45,4, 47,4, 47,4, 47,4

980 DATA 40,4, 40,4, 45,4, 53,4

990 DATA 60,1

Merry Christmas!

9.  We leave this one entirely to you.




Chapter
Five

i

Now you know about number boxes, handy tools for doing things with numbers.
Next, put some string boxes in your Atari BASIC toolbox.

String boxes are places in the computer's memory that can store strings. String
boxes are identified by names, or labels, called string variables

In this chapter you will learn how to put strings into string boxes and then use
them in many ways.

When you finish this chapter, you will be able to:

® Recognize and use string variables
® Assign values to string variables

e Use the DIM statement to reserve memory space for string variables

* Use the INPUT statement to enter values of a string variable from the
keyboard

* Use READ and DATA statements to supply values of a string variable
® Write programs using both numeric and string variables
e Use subroutines and the GOSUB and RETURN statements

Your power increases! More tools appear in your computer toolbox. You are a
step closer to getting the computer to do what you want it to do!

106
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-

STRING BOXES

Put your imagination to work again. This time, imagine that inside the computer
are a number of little string boxes.

l ]
l

String boxes may be very
!: short, or quite long

orin between.

A string box is identified by a label, or name, consisting of a letter followed by a
dollar sign. For example, here are boxes called A$, B$, and N§.

A$ | ]
BS | =1
Y —

Into a string box you can put. . .(suspense, trumpets, fanfare!). . .a string.

A string can be aname: GEORGE FIREDRAKE

A string can be a telephone number: 415-323-6117

A string can be a message: TRUST YOUR PSYCHIC TAILWIND
A string can be gibberish: 12BZ$=A

A string may include almost any keyboard character. Quotation marks are
sometimes used to enclose a string, as shown below:

"REALITY EXPANDS TO FIT THE AVAILABLE FANTASIES.”

REMEMBER: The quotation marks are not part of the string. They

enclose the string.
“RID€ THE THIRD WAVE!”

| This string is enclosed —__l

in quotation marks
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The labels that identify string boxes (A$, B$, C$, etc.) are called string variables.
The string in the box is called a string value. The string in box A$ is called the value
of A$; the string in box B$ is called the value of B$; the string in C$ is called the
value of C$; and so on.

Below are three string boxes called A$, N$, and T$:

A$ |MENLO PARK, CA94025| N$ [GEORGE | T$ | 4153236117 |

e The value of A$ is MENLO PARK, CA 94025
e The value of N$ is GEORGE
e Thevalue of T$ is4153236117

In Chapter 4, you learned about number boxes and numeric variables.

These are numeric variables: A B C N Z
These are string variables: A$ B$ C$ N$ Z$

Do you see the difference? A string variable always ends with a dollar sign ($),
while a numeric variable does not end in a dollar sign.

Perhaps you remember that a numeric variable may be a letter followed by a
digit or even a number of letters and digits. A string variable may also be a group of
letters and/or digits, followed by a dollar sign. If so, the first character must be a
letter.

These are numeric variables: T1 ABC KOLOR
These are string variables: T1$ ABC$ KOLOR$

Please recall, however, that you can't use a special BASIC word as a variable. So
you can't use COLOR, GO or TO. See Appendix F for a list of reserved words.

Before using a string variable, you must tell the computer how long the string
might be. The length of a string is the number of characters within it, including
spaces.

STRING LENGTH
A 1
AB 2
ABC 3
ABC 5
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Use the DIM statement to tell the computer the maximum number of characters
you intend to use in a string variable.

You type: DIM N$(50) and press RETURN.
It prints: READY

You have told the computer to reserve room in its memory for values of N§$ up to
40 characters long.

DIM N$(40)

/

Save room for up to 40 characters

You can reserve room for more than one variable in a single DIM statement. For
example:

DIM N$(40),V$(30)

Here is how you tell the computer to stuff a string into a string box, or, more
formally, how to assign a string to a string variable. To tell the computer to put the
string GEORGE into string box N§$, do this:

You type: DIM N$(40)
You type: N$="GEORGE"”




110 ATARI BASIC, XL Edition

The computer has put the string GEORGE into string box N$. Remember how
you did this.

N$ = "GEORGE”

Now find out what is in string box N$. Tell the computer to print the value of
string variable N§.

You type: PRINT N$
It prints: GEORGE

To tell the computer to print the value of string variable N§$, you type:

PRINT N$

IMPORTANT NOTICE: When you use this method to assign a value to a string
variable, you must enclose the string in quotation marks.

A$ = "PLEASE ENCLOSE M€ IN QUOTATION MARKS”

Questions

1. For each variable, write N if it is a numeric variable, Sif it is a string variable,
and OOPS! if it is neither a numeric nor string variable.

A$ X TD $ABC
NMBR___ NAMES$ P2.3 3N$

2. Your turn. Complete the following:

You type: DIM A$(30)
You type: A$="THE FORCE ISWITH YOU”

Youtype: PRINT A$
It prints:
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3. How would you assign the string TIM to the string variable NAME$?
(a) You type:

(b) You type:

What would you then type to tell the computer to print the value of NAME$?
(c) You type:

(d) Write commands to assign the string BARBARA to the string variable
NAMES$ and then to print the value of NAMES$.

You type:
You type:
Answers
1P
A$ S X N TD N _ $ABC OOPS!
NMBR N NAME$ S P2.3 OOQOPS! 3N$ OOPS!

2. (a) THE FORCE ISWITH YOU

3. (a) DIM NAMES$(20)
(b) NAMES$ = "TIM”
(c) PRINT NAME$
(d) NAME$ = "BARBARA”
PRINT NAMES$









































































































































































































































































































































































































































































































































































































































































































































































































































































