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To Parents

e e B e vl

Is your child ready for the computer age?

In many ways the Sinclair ZX81 and Timex Sinclair 1000
microcomputers are excellent machines on which your child can
learn programming. Automatic syntax checking and single key-
stroke entry of commands, such as PRINT, are just two of the
features that will greatly help your child.

This book is designed as a self-teaching course in the Sinclair
version of the BASIC computer language. You need not know
BASIC yourself. You will be called upon to make sure that a cassette
recorder is correctly connected to the computer when game or quiz
programs are to be loaded. See the computer manual, or page 130,
for directions.

The quizzes and learning games in the book are an important
part of the source. New ideas such as editing are introduced via the
games. Skills such as learning the keyboard are also drilled. The
games and quizzes are available on a ready-to-run cassette (see
page 159) and are also listed in the back of this book if you wish to
program them yourself.

Shortly after beginning the course, your child will be writing
his or her first program. The most commonly used commands are
covered. By the end of the book, your child should be armed with a
working knowledge of Sinclair BASIC—and will have entered the
computer age.

vii






Chapter 1
Speech Lessons

LESSON 1

Clara, meet the human reading this book. Human, meet Clara.
Who, you may ask, is Clara?




Clara is a computer designed by the Sinclair company and sold
under the names of Sinclair ZX81 or Timex Sinclair 1000. By any
name, though, Clara is a marvelous machine that can do many, many
things, such as math, games, or interesting pictures and patterns.
This book shows you how to make Clara do these marvelous things.

To give Clara directions, you must speak computer language.
Clara uses a language called BASIC. It’s a lot like English, but it
doesn’t have as many words. This makes BASIC easy to learn. This
book will show you how to talk like a computer.

I hope you and Clara have fun together!

LESSON 2

The computer is plugged in, the TV is on. A black K is at the
bottom of the screen.

Now what? How can you make the computer do something?

For starters, let’s make Clara speak. Well, not really. Maybe
someday you’ll have a computer that can talk, but Clara can only
print—not even write, just print.

1. First, find the word PRINT at the right side of the keyboard.

2. Press the P key underneath PRINT. The word PRINT

appears on the screen.
3. Next, find SHIFT




4. Hold down SHIFT while you press the P key again. A
quotation mark (“) appears on the screen.

PRINT *

EDIT THEN TO > (=3 (GRAPHICSEMDELETE
1m 3GH4 7=H8 o 9 0
PLOT UNPLOT REM RUN RAND N IF INPUT POKE PRINT

STEP <= <>
0'afwl u*Ri ‘Jo J
SIN Cos TAN RND

INT STRS

GOSUB  LOAD LE
1

EW

NEW  SAVE DIM FOR GOTO L

STOP LPRINTE SLOWIN FASTIN LLIST * +

AsfSmED wERFelGeflHE K

ARCSIN ARGCCOS ARCTAN SGN ABS SQR VA LEN
COPY  CLEAR SCROLL NEXT  PAUSE

CONT _ CiS
?
sz Py ifc
AT NOT z

LN EXP IN KEY:

SHIFT

5. Now type the letters that spell ‘hello’.
PRINT “HELLO

6. Finally, hold down SHIFT while you press P again to print
another quotation mark.

PRINT “HELLO”

The computer isn’t really doing anything. It is ignoring you,
paying no attention to what you just typed. What a rude computer!

To make the computer pay attention
to you, you must press the key
marked ENTER at the right of the
keyboard.




EDIT THEN TO GRA ICS) EL
3=l4 0

PLOT UNPLOT REM RUN RAN[ RET IF T POKE
STEP

Em

S @) N INT
NEW \ DIM FOR

ASTOP LPRINT SLOW FAST’
L]

ARCSIN ARCCOS ARCTAN
COPY CLEAR

m--ua

IN KEY:

Press ENTER. The screen should now look like this.

Congratulations! You have just made that rude computer say a
polite ‘hello’ to you.
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1. PRINT—tells the computer to print whatever is inside the
quotation marks.

2. Quotation marks (“”)—You’ve seen them in books, around
words that someone says. On the computer, quotation marks go
around words that the computer is to print.

(Rl

LESSON 3

Let’s give Clara some more talking lessons. Type in each of the
following. To leave a space between words, press SPACE at the
bottom right of the keyboard.

PRINT “HICCUP” then ENTER
PRINT “BELCH” then ENTER
PRINT “I AM A COMPUTER” then ENTER

OOPS!
If you goof while typing, you can
correct it—but only if you haven't
already pressed ENTER.




1. Find DELETE in red letters at the top right of the
keyboard.
2. Hold down SHIFT while you press DELETE.

v
EDIT THEN TO O (=25 [GRAPHIC! DELETE
L2 56 0
PLOT UNPLOT  REM RUN RAND RETURN HPUT POKE PRINT

N
STEP < = <>
Em afT &
A T RND
SuB

iN
FOR GOTO

UNCTION
ENTER
X

BDELEJE

SHIFT

This erases, or deletes, the number or letter to the left of the
(L). Keep erasing till the mistake is gone, then type it correctly.

The next sentence is a bit different, as it uses a question mark
(?) and a comma (,). Can you find them on the keyboard? They are in
red letters on the bottom row of keys.

To type question mark, DELETE or any other ‘red character’
hold down SHIFT while you press the key.

PRINT “WHAT IS YOUR NAME, HUMAN?”  then ENTER
PRINT “your own name” then ENTER

6
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1. DELETE—holding down SHIFT while you press this key
erases a number or letter, but only before you press ENTER.

2. ‘Red characters’ (such as “, ? DELETE)—to type these,
hold down SHIFT.

3. ENTER—remember to press ENTER at the end of each
line.

LESSON 4

Well, you've taught Clara a new trick—to talk in English. It
may seem to you that your computer is pretty smart. Really, though,
it is dumb—dumber even than that silly kid in 6th grade (you know
whoI'mean). You don’t believe me? Then type the following, exactly
the way you see it.

PRINT “HEEELLLO” then ENTER

HEEEELLO

See? the dumb computer doesn’t even know how to spell. It just
prints whatever you tell it. Can you make the computer say some
other silly things? Try it.

Computers are dumb in other ways, too. Unless you give them
exactly the right directions, they just can’t figure out what you
mean. For example, type this—leaving out the first quotation mark.

7



PRINT OOPS” then ENTER

The dumb computer gets so confused by that missing quotation
mark that it can’t do anything.

PRINT oors H*[®

The Bl tells you where something s missing—the first quota-
tion mark. If you erase the line, the I8l disappears. really stands
for Syntax Error, but you can think of it as Silly Mistake.

So don’t confuse poor Clara—remember the quotation marks!

Rev'ew sk k3 s sk s s s ke sfe st s e ofe s st sk s sk sk s sk sfeskoskokskeskeok ok

—means the computer doesn’t understand what you want it
to do. Check for quotation marks.

LESSON 5

Everyone likes jokes, right? Maybe we can get Clara to tell
jokes. Let’s try something. Type this, then ENTER it.

PRINT “TELL A JOKE, CLARA”



TELL A JOKE, CLARA

Well, that didn’t work. To make Clara tell a joke, we need to
write a program. A program is just a list of directions, telling the
computer exactly what to do. So that the computer knows what to do
first, the directions must be numbered.

1. Type the number 1. This tells the computer to do this line
first.

2. Press PRINT, then quotation mark.

3. Type the first line of our joke, then ENTER it.

1 PRINT “NAME ONE ROOM NO ONE CAN ENTER”



Notice that instead of printing just the words of our joke, Clara
printed exactly what we typed, including the line number, 1, and the
command PRINT. That is how the computer acts when you are
programming (writing a program).

Now type in the rest of the joke. Remember the line numbers!

2 PRINT “I GIVE UP” then ENTER
3 PRINT “A MUSHROOM” then ENTER

OOPS!
To correct a mistake, hold down
SHIFT while you press DELETE.

Our program is done, but it doesn’t look very good, does it? The
line numbers, PRINTs and quotations mark get in the way. Do you
know how to make the computer run our joke program?

1. Find the word RUN above the R key.

CE S5 6B B 60 08 5 G0 &8 0

PLOT UNPLOT REM RAND RETURN IF INPUT POKE PRINT

SIN STR: TAB
NEW SAVE DI QTO GOsSuB

LET
PRINT - + = BFuNCTION
ARCSIN. ARCCOS ARCTAN St VAL USR
COPY  CLEAR  CONT SCROLL NEXT  PAUSE BREAK

? < > £
(2 Bx ] e
LN AT IN KEY! NOT n

EXP

RUN
STEP <= <> >= ( )
ErER3ET sRY = | 0
Cos TAN INT RND S
M G
L

RUN

2. Press the R key, below the word RUN.
3. Press ENTER.

10



Presto! You have just run your first program! (If it doesn’t
work, check your program to see that it is typed correctly. If
necessary, retype it.) Run your program several times, using the
three steps shown above.

ReVIeW sk sk s s ke ke sk ke sk s s skese

1. Program—a list of directions telling the computer what to
do.

2. Line numbers—numbers at the beginning of each program
line that tell the computer what to do first, second, and so on.

3. RUN—tells the computer to follow the directions in the
program that is in its memory.

LESSON 6

In the last lesson you learned how to write a program. The
computer ‘remembers’ your program by storing it in its memory,
just as you remember the things stored in your memory. However, a
computer is very different from you in the way it forgets.

Sometimes people get amnesia, perhaps from a bump on the
head, and they forget everything—even their own names. Pounding
Clara on the head is not a good idea, though.

One way to give the computer amnesia is to unplug the com-
puter. There is a better way, however.

1. Find and then press NEW

2. ENTER

11



EDIT AND THEN T0 (GRAPHICSEDELETE
& 68 i3 - 0

PLOT UNPLOT REM RUN TURI IF NPUT POKE PRINT

FUNCTION
ENTER
L LEN
PA

CLS SCROLL NEXT

NEW

The command NEW tells the computer to ‘forget’ all the
programs and information in its memory. You just gave the com-
puter amnesia! It is a good idea to type NEW every time you begin to
type a program so that two programs don’t get jumbled together.

Now that the computer’s memory is blank, try writing a pro-
gram of your own. Think of ajoke that you. Write a program to make
the computer tell your joke. Remember your line numbers and
quotation marks. Just in case you need it, here is another example to
guide you.

1 PRINT “WHY ARE FISH SO SMART?”
2 PRINT “BECAUSE THEY TRAVEL IN SCHOOLS.”

REVI@W sk skt sttt ettt totesiesfesesfesestesos ek sote ke sofeok ok ok sk okt ook ok ook o o

Make sure you understand the words and ideas on this page and
the next. You'll have a computer quiz on them a bit later.
1. PRINT—tells the computer to print whatever is inside the
quotation marks.
2. RUN—tells the computer to start following the list of
directions, or program, that is in its memory.
3. NEW—tells the computer to forget the program in its
memory.
4. SHIFT—you need to hold down the SHIFT key to type any
of the red characters on the keys, such as DELETE ? ,
5. Quotation marks (“)—they belong on each side of the
words to be printed by the computer.
6. DELETE—this erases the number or letter to the left of

the

12



7. Program—a detailed list of directions telling the computer
what to do.

8. Line Numbers—they are put at the beginning of each
program line. They tell the computer the order in which to do the
steps in the program.

9. —Silly mistake. Make sure that you have all the needed
quotation marks.

10. ENTER—at the end of each program line or command,
make the computer pay attention to you by pressing ENTER. From
now on I won't always remind you to press ENTER.

INSECTICIDE PATROL #1

Clara hates bugs!

When a program doesn’t work properly, or doesn’t work at all,
we say it has a bug in it. Debugging a program means getting rid of
the programming error.

This program doesn’t work. Can you debug it? (Answer on page
127.)

10 PRINT “CLARA”
20 PRINT “HATES
30 PRINT “BUGS”

13



LESSON 7

You've worked hard so far, learning the basics of BASIC. Now
for some fun!

This book has many computer programs for you to enjoy and
learn from, but do you know how we can get a program into Clara
without having to type it all in?

Computer programs can be stored on cassette tapes, exactly
like the cassette tapes you have seen before. Several cassette tapes
are available to go with this book (See page 159). Game 1, which you
will soon be playing, gives you the chance to pile up a big score
while becoming more familiar with the computer keyboard. The
more often you play it, the faster your typing will be.

Loading a program from tape can be
tricky at first, so have your parent or
teacher help you till you get the hang
of it.

1. Have an adult make sure the tape recorder is properly
connected to the computer and that the volume on the
recorder is at the proper level. (See page 130 for more
complete directions if you need them.)

2. Find the cassette labelled Chapter 1. (If you don’t have
the cassette, the program is listed beginning on p. 132.)

Never put a cassette tape near
electricity, magnets, heat or
water. These things may damage
the program.

14



Open the tape recorder by pressing the Eject button.

. With the title ‘Chapter 1’ on the top side, gently push the
cassette into the recorder.

5. Close the tape recorder.

6. Press ‘rewind’ onthe recorder. When the tape is completely

rewound press the ‘Stop’ button.
7. Press the key underneath the command LOAD. Don’t
ENTER yet.

-

@@

PLOT UNPLOT REM RUN RAND RETURN IF INPUT POKE PRINT

GOSUB LOAD LIST

AND.
srop LPRINT SLOW FAST LLIST FUNCTION
SplD e ENTER
*EN USH

ARCSlN ARCCOS ARCTAN SGN S SQR
COPY CLEAR CON SCROLL NEXT BREAK

T

IN KEY:! NOT

LOAD

8. Type the name of the program, exactly as follows.
LOAD “GAME 1~ (Don’t ENTER yet!)

9. Finally, press ENTER and immediately push the ‘Play’
button on the tape recorder.

After a short pause, the TV screen will go crazy. Don’t worry.
That’s just what happens when loading Clara. Loading the program
should take no more than a minute. Then the screen should look like
this:

15



If it doesn’t, press the space key to stop the wavy lines, and get
your adult helper. Resetting the volume level a bit higher or a bit
lower usually helps, but you might have to experiment to find the
correct setting. See page 130 for more details on setting up the tape
recorder.

Do you remember how to run a program? That’s right—RUN
and ENTER. Have a good game! Feel free to play it many times!

LESSON 8

You know enough already to make programs that do more than
just tell jokes. Type NEW to clear any programs from Clara’s
memory. Study the program at the bottom of the page. Can you
figure out what it will do?

Notice that the line numbers count by tens. This is the way big
shot computer programmers write their programs, to make it easier
to add extra lines if needed. Computers have separate keys for zero
- ¢ - and the letter o - O. Clara won't understand if you mix up the
two, and will show you {8J for Silly mistake.

Very carefully, type in this program. The spaces between
the letters are important, so I've shown them with periods. When
you see a period, type a space.

16



10 PRINT * ks
20 PRINT “.0.0.I”
30 PRINT “L.A.I"
40 PRINT “.---.I"

50 PRINT “.V...V”
60 PRINT “.VVV”

Here are the locations of the dash and asterisk keys. These are
red characters, so remember to hold SHIFT:

EDIT AND THEN TO <> GRAPH}CS ELETE
05 655 66 05 B8 8 £

PLOT UNPLOT REM ND RETURN IF )NPUT POKE PRINT

STEP <=
mnnn-m
S CODE

EW. SAVE DIM FOR GOTO GOSUB LOAD UST

s LPRINTIE SLOW FUNCTION
S =HD & ENTER
LEN USR

ARCCOS ARCTA VAL

COPY CLEAR CROLL NEXT BREAK

Wﬂﬂ..@.L‘@
NOT

*

Now RUN the program. Can you see a face? This bearded
fellow looks rather sad, don’t you think? :

Now press the ENTER key. Your program appears once more.
The computer had it stored in its memory, even though you couldn’t
see it on the screen. Try running the program again. Can you make
Clara show your program a second time? That’s correct—press
ENTER.

Let’s change our picture to give our bearded man hair that
sticks up. We need to change line 10. We can do this by writing a
new line 10. Type this, and remember that the period stands for a
space.

10 PRINT “WWWWW”

As soon as you hit ENTER, Clara forgets the old line 10. The
W’s are now part of our program. Run it a few times.

Can you make some changes of your own? ? Can you rewrite 20
to give the man different eyes? Can you change line 40 to give him a
different mouth?

17



LESSON 9

Your turn now! I drew the last picture—you draw this one.
Think of a simple picture, like a tree or a square or an animal. Write
a program that will draw your picture.

(1. Use your imagination, but plan
carefully. Don’t be discouraged fif it
doesn't work the first time!

2. Make sure your line numbers
count by tens—10, 20, 30, 40, and
S0 on.

3. To change a line, type a new line
dith the same number.

When you're finished, impress your friends or parents by
showing them your program.
Good luck!

LESSON 10

Quiz time! I know you're just dying to have a quiz, but this one
is different—it is a computer quiz. Only you and Clara will know
how you do. You'll either amaze yourself with your brilliance, or
you’ll find out what you need to review.

You should get an adult’s help to load the quiz program.

1. Put the ‘Chapter 1’ cassette into the tape recorder and

rewind it. (See page 133.)

2. Type LOAD “QUIZ 1”.

3. Press ENTER and the Play button. (Look back at Lesson 7

if you need further directions.)

18



The questions are below, but the possible answers are shown
only on the TV screen.

1.

2.
3.
4.

10.

Read question 1 below.

Find the best answer on the TV screen.

Type the number of the answer you choose.

The computer will tell you if your answer if right or wrong.
If you were wrong you get a second chance before Clara
tells you the right answer.

Which BASIC command erases a number or letter?
Which symbol shows that you made a Silly mistake, like
typing @ instead of O?

. Find the quotation marks.
. What key should you hold down while you type any of the

red characters (such as ¢ ? * DELETE)?

. Which command tells Clara to show on the screen what-

ever is in between the quotation marks?

Which command tells the computer to start following the
directions in the program in its memory?

Which command must you use to get a program from a
cassette tape into Clara’s memory?

Which command gives the computer amnesia (that is,
makes it forget everything in its memory)?

Which key should you press to make the computer pay
attention to what you've typed?

Find the line numbers.

19



, Chapter 2
Pretty Pictures,
Some That Move

LESSON 1

So far you've learned the basics of making Clara print words on
the screen. Now you'll find out how to make an even more impres-
sive display—a dancing word!

20



We need a word that is nice and short for this program, because
you will be typing it a lot. Your name will do nicely—unless it’s
Englebert or Murgatroyd, or something else really long. If you have
a long time, use a nickname.

First type NEW to clear the computer’s memory. Then begin
the program by typing your name.

10 PRINT “your name”

Since we are trying to make your name move around the
screen, we need to erase it before we print it again somewhere else.
To do this we use the command CLS, which stands for CLear the
Screen.

20 CLS

ﬁ m @ . GRAPH]CS DELETE
7=

PLOT UNPLOT REM ND URN IF INPUT POKE PRINT
<= <> >= ( )
Rm T & Y . | 0
INT RND STRS HRS ,
OTO

SUB

S >
LOA
LPRINT SLOW [FUNCTION
ARCSIN ARCCOS ARCTAN >GN R

COPY CLEAR CON SCR OLL NE)(T PAUS =]

RE
IN KEY:

CLS

Now we’ll move your name over a bit, then clear the screen
again.

30 PRINT“  your name”
(3 spaces)
40 CLS

Try running this part of the program, just to see what it is
doing. If you looked quickly you could see your name seem to move
a bit to the right. To make it move farther, type the following.

21



50 PRINT “ your name”

(6 spaces)
60 CLS
70 PRINT your name”
(9 spaces)
80 CLS
90 PRINT “ your name”
(12 spaces)
100 CLS
110 PRINT “ your name”
(15 spaces)
120 CLS
130 PRINT your name”

(18 spaces)

Now run the program.
Can you add more lines to this program to make your name
dance back to the left of the screen?

Review st st st sk 3k sk o 3 3 3k sk sk sk sk sk ok ke sk ke ke ke sk ke she b she s sfeshe s shesfe s she s s st sk s st sk s st sk s sk sk sk sk sk skokok

CLS—tells the computer to clear the screen.

LESSON 2

Have you ever wondered why, when you press the P key,
sometimes the screen shows a P and sometimes the word PRINT?
Sometimes R and sometimes RUN? Sometimes V and sometimes
CLS?

It all depends upon what Clara expects from you. At the
beginning of every line, the computer expects a command, or
keyword, like PRINT, LOAD, NEW, etc. Clara tells you it expects a
keyword by showing a black | K |

_< 1 expect a [deyword.

22



Only line numbers or keywords (the commands written above
the keys themselves) will be printed when the screen shows .

After you have given the computer a command, such as PRINT,
it expects something different from you. Clara expects you to type a
letter, or a number, or a quotation mark. The computer tells you it
expects a letter rather than a keyword by showing a black .

Now | expect a etter>

23



Only letters or numbers or the shifted ‘red characters’ can be
printed when the screen shows [l

There is still another kind of mark Clara can show besides (K)
and . This mark is . When Clara shows you it expects
something different, and it will print something that is quite dif-

ferent.

Now | expect something
A, different!

24



PRINT* [4

1. To find out what does, first type this.

PRINT *

2. Then find the word GRAPHICS on the keyboard. (Yes,
stands for Graphics.)

3. Since GRAPHICS is a red character, hold down SHIFT
while you press GRAPHICS.

GRAPHICS

EDIT THEN T0 GRAPHIC! DELETE
6B 08 66 O3 [ 60 6 0

PLOT UNPLOT REM RUN RAND RE IF INPUT POKE PRINT

TURN NP
<> >= ( )
TeflYs | 0
RND STRS

TAB
GOT GOSUB  LOAD

T [
FUNCTION
G ﬂ . -
ARCCOS ARCTAN SGN VA LEN
COPY. CLEAR CONT CROLL NEXT PAUS|

S E
B (8 (NN E EEmm

25



I’'m not going to tell you yet what GRAPHICS does—T'll let you
experiment! Two pointers may help you, though.
1. To get out of graphics, hold down SHIFT while you press
the GRAPHICS key again.
2. At the end of the PRINT line, remember the final quotation
mark.

Review = seokokokokok * seskeskesk koK

1. —shows that the computer will print only key-
words (commands).

2. I —shows that the computer will print the letters or
characters on the keys.

3. [@—shows that the computer is ready to do graphics
(whatever that is).

LESSON 3

I'll bet you've figured out what GRAPHICS does! Yes indeed, it
prints the letter in reverse—white letters on a black background
instead of the other way around. Computer bigshots call this inverse
printing. is inverse P, and so forth.

Inverse printing is great. As an example of how to use it, study
the following ‘poem’ based on the name Chris.

O OURAGEOQUS
RRAPPY

88 IGHT-HANDED
B NGENIOUS
SEMILEY

Do you see how the inverse letters at the beginning of each line
spell ‘Chris’? A program to print this poem would start like this.

10 PRINT “[@ OURAGEOUS”
20 PRINT “ElAPPY”

To type these lines, begin the usual way.

1. Type the line number 10, the keyword PRINT, and the
quotation mark.

10 PRINT *

26



2 Then hold SHIFT while you press GRAPHICS.
3. Type C, which appears on the screen as CR

10 PRINT “[&

4. To get out of graphics, hold SHIFT while you press the
GRAPHICS key again.

5. Type the rest of the word (ourageous) and then the quota-
tion mark.

10 PRINT “loOURAGEOUS”

Now think up a poem like this about your own name. Make a
program that will display your poem, with your name in inverse
letters.

ReView s st e s s e st e s e sk o e sk s e s s e s sfe s st sfese st e s s s sfe sk st sfe sk sfe sk sk ke sk sk s stk ske sk ke sk sk skl skeoke sk

Inverse printing—white on black, instead of the other way
around. To get inverse printing, first make Clara show by
holding SHIFT while you press GRAPHICS. Then type the letter
you want.

LESSON 4

Do you know what the word graphics means? According to my
dictionary, it means “the art of drawing.” Clara can draw interesting
pictures using special graphics characters. You've probably noticed
them on the keyboard.
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Special Graphics Characters

Play around a bit to see if you can make Clara print any of the
graphics characters. If you give up, follow the directions below.
1. Type PRINT and quotation mark.
2. Get into graphics mode (SHIFT and GRAPHICS).
3. Hold down SHIFT while you press a graphics character key,
like the Q key. There it is!

PRINT “ &

Now look carefully over the keyboard and make Clara print all
graphics characters you can find. When you are done you will need a
quotation mark at the end of the line. Inverse quotation marks just
won’t do. (Clara wouldn’t understand—Silly mistake again.) You
will need to get out of graphics mode, so hold SHIFT while you
press the GRAPHICS key. Then type the quotation mark.

* * *

Time for another game!

When you go to a restaurant, you choose your food from a
menu. Many computer programs let you choose from a menu,
too—a menu showing what is in the program. The cassette game for
Chapter 2 is ‘menu driven’, as big shot programmers say. Clara will
show you a menu of the graphics games available, and you decide
what you want. (No hamburgers on this menu, though. Sorry!)

1. Put the cassette marked Chapter 2 into the tape re-
corder and rewind. (See page 134.)
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Make sure that the recorder is properly attached and that
the volume level is set.

. Type LOAD “GAME 2”

Press ENTER and the recorder’s Play button at the same
time. '

. If you need further directions, look back at Lesson 7 in

Chapter 1.

LESSON 5

Having a program like Game 2 that lets you draw is all well and
good. But how do you draw things like robots or cars in your own
programs? How would you draw this bus, for example?

. Type the following:

10 PRINT

Now get Clara set to draw graphics characters by pressing
SHIFT and GRAPHICS.

. Type five of the shape B8 (graphics E) by holding

SHIFT and pressing E five times.
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10 PRINT’ prree

4. Next it’s B0 (graphics 5) so press SHIFT and the 5 key.
10 PRINT’ FFreFTel

5. Totype the quotation mark needed at the end of this line we

need to get out of graphics mode. Press SHIFT and the
GRAPHICS key, then add the quotation mark. ENTER.

6. Type this and then get into graphics mode.
20 PRINT 7 BSE=EER

7. Press the space key, B, U, S, space, space and
I (hold SHIFT and press 5).

20 PRINT “ BEESEES

then press ENTER.

For the last line of our program, we don’t need to use graphics
at all.

1. Type this:
30 PRINT”
2. Next type space, the letter O, three spaces, and another O.

30 PRINT“O O
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. Make sure that the recorder is properly attached and that

the volume level is set.

. Type LOAD “GAME 2”
. Press ENTER and the recorder’s Play button at the same

time.
If you need further directions, look back at Lesson 7 in
Chapter 1.

LESSON 5

Having a program like Game 2 that lets you draw is all well and
good. But how do you draw things like robots or cars in your own
programs? How would you draw this bus, for example?

. Type the following:

10 PRINT

. Now get Clara set to draw graphics characters by pressing

SHIFT and GRAPHICS.

. Type five of the shape B (graphics E) by holding

SHIFT and pressing E five times.
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10 PRINT” gy

4. Next it’s ID (graphics 5) so press SHIFT and the 5 key.
10 PRINT” FFrevTEl

5. Totype the quotation mark needed at the end of this line we

need to get out of graphics mode. Press SHIFT and the
GRAPHICS key, then add the quotation mark. ENTER.

6. Type this and then get into graphics mode.

20 PRINT ’ BSESEER

7. Press the space key, B, U, S, space, space and
D (hold SHIFT and press 5).

20 PRINT “ BEEES

then press ENTER.

For the last line of our program, we don’t need to use graphics
at all.

1. Type this:
30 PRINT”
2. Next type space, the letter O, three spaces, and another 0.
30 PRINT“O O
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3. Add the final quotation mark and ENTER.

Now run the program several times. Can you improve our bus
in any way?

INSECTICIDE PATROL #2

This program has a bug in it. Can you debug it? (Answer on
page 127.)

10 PRINT “CLARA"

[ CLARA |
20 PRINT
| BUGS |

30 PRINT "BUGS™
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LESSON 6

Your turn again! Now you program Clara to draw something.

The next page is a graphics pad showing the ‘squares’ that the
screen is ade of. You might find it heplful to draw on the grpahics pad
before you begin programming. (There are also more graphics pads
at the back of this book.) Here is what the bus looks like drawn on
the graphics pad!

0|1]2{3|4|5|6|7|8]|9
0

1 BEURS

2 | 1O O

3

4

Remember that you will need a program line for every row of
your picture.

When you have made a good picture, come back to this lesson
to learn how to save your program on a cassette tape!

* * *

Is your picture program all finished now? Read on to find out
how to save a program onto a cassette.

1. Have an adult make sure the tape recorder is properly
attached, or look at page 130 for more directions.

2. Put a blank tape of your own (not a tape that came with this
book) into the tape recorder and rewind it.

3. Press the tape recorder’s ‘Fast Forward’ button while you
count 1000, 2000, 3000. Then push ‘Stop.” (We do this
because you can’t record on the very beginning of most
tapes.)

4. Type the keyword SAVE and a quotation mark.

5. Decide on a name for your program and then type the name.
Remember what the name is, or write the name on the
cassette label.

SAVE “ program name

6. Type another quotation mark, but don’t ENTER yet.
SAVE “program name”
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EDIT AND THEN TO Q G [;'> GRAPHIC ELETE
1= Q2" M3 Qa0 g B
PLOT UNPLOT REM RETURN NPUT POKE PRINT
STEP <.. >=
Em R a | T Y za
COS TAN CHRS CODE
SAVE DIM FOR GOTO GOSUS

mem SLOWR _FAST UNCTION
A s D B F = ENTER
RARGSIN ARCCO° TAN SGN- usR

copy SONT e

NOT

IN KEY:!

SAVE

7. On the tape recorder, press Play and Record at the same
time.

8. Now press ENTER. The screen will go crazy, just as it does
when loading.

When the screen returns to normal, stop the tape re-
corder. Anytime you want to run your picture program, load it from
your tape using the name you just gave it.

LOAD “program name”

Review e s s s s s s s s s e s s s se s sese s e e e s s st st st st st et s ek sk sk slolskolokokokokskoskoskokokokok

SAVE—tells the computer to feed the program into the tape
recorder. You also need the name of the program, in quotation
marks.

LESSON 7

The screen of a Sinclair computer is divided into 22 rows
(going across) and 32 columns (going down). However,the rows
aren’t numbered from 1 to 22 as you would expect. Instead, the
computer numbers them from 0 to 21. The columns are numbered
from 0 to 31. Clara doesn’t even know how to count like a person!
Look at the graphics pad to find the row and column numbers.

These numbers let us print at any part of the screen we want,
using a command called PRINT AT. You already know how to type
PRINT. But how do we type AT? If you find it on the keyboard, you
see it isn’t a keyword, or a red character, or a graphics character.
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EDIT AND THEN TO PoN > BHGRAPHICSERIDELETE
& 63

PLOT UNPLOT REM RU RAND RETURN INPUT POKE PRINT

N IF NP
STEP < = <> > ( )
Wi v ) "]
TAN T RND STRS
OP

CHRS CODE PEEK TAB
GOTO GOSuB LOAD LIST LET

2

+ = EEFUNCTION|

Haly -]
USR

ABS SQR VAL LEN

IN

CROLL NEXT PAUS BREAK

CON CLS S E
? < > €
x i §C B °) &
AT IN KEY:! NOT s

LN EXP

AT

1. Type PRINT.

2. Hold SHIFT while you press FUNCTION, on the ENTER
key. Now Clara shows B3 -which means Clara is expecting a
Function. Functions are simply the words written below the
keys, like AT.

3. Press the AT key. Clara goes back to expecting a normal
letter, , all by herself.

4. Now we need a row number going down the screen (from 0
to 21), comma, and a column number going across the
screen (from 0 to 31). For example:

PRINT AT 18, 10
5. Hold SHIFT while you press the X key to type ; (which is
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called a semicolon). Always remember the semicolon or
Clara won't understand you!

PRINT AT 18, 10;
6. Finish the line like this.

PRINT AT 18, 10; “CLARA”

When you press ENTER this is what you see.

Try printing your name at several different places on the
screen. Be sure your rows don’t go higher than 21 or your columns
higher than 31—those numbers aren’t even on the screen!

Review seskekokok seokoskokok *

1. PRINT AT—this command lets us print anywhere on the
screen we wish. You need a row number (0 to 21), a comma, a
column number (0 to 31), and then a semicolon (;). For example:

PRINT AT 5, 22; “HELP”
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2. Functions—the words below the keys, such as AT, are
function keys. To type functions, first hold SHIFT while you press
FUNCTION on the ENTER key. Then press the function key you

want.

INSECTICIDE PATROL #3

This program has two bugs in it. Can you debug it? (Answer on

page 127.)
10
20
30
40
LESSON 8

PRINT AT 18,5 “CLARA”
PRINT AT 19, 6; “HATES”
PRINT AT 20,32; “BUGS”
CLS

We're going to use PRINT AT to make a moving picture. To
begin, we'll print a face, toward the middle of the screen. I've used
the graphics pad to find where to print the parts of the face.
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Type and run this program to draw the face. The spaces in line
20 are very important, so I've shown them by putting periods.
Whenever you see a period, type a space.

10 PRINT AT 5, 14; “wts”
20 PRINT AT 6, 13;(.0.0.)”
30 PRINT AT 7, 16;,“T”
40 PRINT AT 8, 15;"---"

If we want to make this fellow talk we need to open his mouth.
Look at the graphics pad to find the row and column numbers where
the mouth begins. (Row 8, column 15.) If we print an open mouth at
this place, it takes the place of the closed mouth. Add this line to the
program. The spaces are needed to erase the corners of the other
mouth.

50 PRINT AT 8, 15; “.0.”

If you run the program and look very quickly you'll see our
fellow opening his mouth. This would be a more impressive pro-
gram, though, if he would keep opening and closing his mouth as if
he were talking. Add this line:

60 GOTO 10
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EOH’ THEN GRAPHIC DELETE
L]
-

PLOT UNPLOT REM

CHRS CODE
LOAD L\ST

[FUNCTION|
ENTER
ARCSIN ARCCOS ARCTAN SGN USR

COPY CLEAR CONT L ‘_ BREM\

AT

LN

GOTO

GOTO is a simple command. All it does is tell Clara to go to
line 10 and do the whole program again and again and again.

When you run the program, you’ll find two problems.

1. The program never stops—it just keeps going back to line
10. To stop it press BREAK, on the space key.

2. The face blinks too quickly. We need the mouth to pause
between blinks. Luckily, Clara has a keyword called
PAUSE!

PLOT UNPLOT REM RETURN IF INPUT POKE PRINT

I (

Ccos TAN STRS CHRS CODE PEEK

SAVE & GOSuB LOAD LIST LET
FUNCTION|
ENTER
LEN R
RY; CLEA! SC OLL NE)(T BF?EAK

CO!| R
-I

IN KEY! T

ARCSIN ARCCOS ARCYA

PAUSE
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We can'’t just tell the computer to pause, though. It needs to
know how long to pause. Add this line to make the face pause
between blinks.

45 PAUSE 20

Notice that when you ENTER this line, Clara lists it between
line 40 and line 50.

You can, of course, make the pause longer or shorter by
retyping line 45 with different numbers. Try running the program
with several different pause lengths till you find one you like.

Review #*x*

1. GOTO—tells the computer to go to another line number
(GOTO 10, GOTO 230, etc.).

2. BREAK —tells the computer to stop running the program,
even if it isn’t finished.

3. PAUSE—tells the computer to wait before going on to the
next program line. You must type a number after PAUSE to show
how long to wait.

LESSON 9

Your turn again! Below are several pictures. Can you write
programs to make Clara draw any or all of these pictures?
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Can you write this program
dog wags its tail?

sb

INSECTICIDE PATROL #4

41



This program has a bug. Can you debug it? (Answers on page

127.)
10 PRINT “CLARA”
20 PRINT AT 5,5; “HATES”
30 PRINT AT 10,10; “BUGS”
40 PAUSE
50 CLS

LESSON 10

42

Quiz time again! As before, the questions are below and the
answers will appear on the TV screen.

1.

2.

Make sure the tape recorder is properly connected to the
computer and the volume level is correctly set.

Put the Chapter 2 tape into the recorder and rewind it. (See
page 136.)

Type LOAD “QUIZ 2”

. Press ‘Play’ and ENTER.
. Read question 1 below.
. Find the best answer from the screen and type the number

of your choice.

. Clara will give you two chances before she tells you the

correct answer.

. Which of these is not a function?
. Clara shows JIll. When you press the R key what will be

printed on the screen?

Clara shows f@. When you hold SHIFT while you press
the R key, what will be printed on the screen?

Clara shows 8. When you press the R key without hold-
ing SHIFT, what will be printed on the screen?



92

o0 3

. Which of these is a keyword, or command?
. Which keyword tells Clara to put the program in her

memory onto a cassette tape?

. Which command tells Clara to wait for a while?
. To make Clara show B8 you must hold SHIFT while you

press which key?

. Which command makes the screen go blank?
. Which of these keys do you need to press before you will

be able to print any of the graphics characters like
|
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Chapter 3
Crunching Numbers

LESSON 1

When most people think of computers, they think of
arithmetic—computers solving long math problems, calculating
lunar orbits, keeping track of business costs, and so on. Clara is very
good at numbers.

Have you ever used a calculator? A calculator is really a kind of
computer built to do just one job, whereas Clara can do many
different jobs. Computers can be used as calculators, though. Here’s
how.

1. Type PRINT, but don't ENTER yet.
2. Type 2+2, without quotation marks, and ENTER.

PRINT 2+2

DELETE

PLOT UNPLOT REM RUN RETURH IF 1NPUT POKE

sTEP <=
RafT
Cl

\A\/E DH\, O

N
STOP LPRINT SLOW LLIST

»RbblN ARC(‘Ob APCTAN hGN
COPY CLEAR CF‘NT CLS

i
LN (24 AT
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Let’s try some more. Type and enter each of these problems,
then try a few problems of your own.

PRINT 536-279
PRINT 8436+1564

Simple, isn’t it? But can you figure out how to do multiplication
and division?

The difficulty with multiplication and division is that comput-
ers don’t use the signs (X and =+) that you're used to. If you type
PRINT 8x9, Clara doesn’t understand. Dumb computer!

On a computer,
* means multiply(4+* 8 is 4x8)
/ means divide (32/8 is 32+8)

DELETE
7-

UNPLOT REM RUN RAND RETURN  IF INPUT POKE PRINT

GOTO

1 INT TRS S
LLIST F UNCTION
ARCSIN ARCCOS ARCTAN SGN B8S SQR VAL LEN USR

COPY CLEAR CONT SCROLL NEXT PA BREAK

mm--m- Wl L
N KEY.

/ *
What does 81/9 mean? What about 76%76? 284/4?
Complicated problems can be typed using brackets, (), and the
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computer will do the part in the brackets first. For example, 8 + (7 *
2)is 8 + 14, or 22.

For practice, make Clara do these problems and then some of
your own. If you feel like it, check Clara by figuring out the answers
yourself.

1. 27 * 174 (Remember to type PRINT 27 = 174)
2. 8793/56

3. (44 = 44) + 29

4. 56 x 8

5. (46 x 31) — (128 + 8)

Did you remember to change + to / and X to = in problems 4
and 5?

Other signs to know—

greater than "13
less than

greater than or equal to

less than or equal to

not equal to

NNV AV

v

Like many calculators, Clara can easily figure out such things
as logarithms and square roots. For example, to find the square root
of 9 type this.

PRINT SQR 9
Since SQR is a function, found below the H key, you must first

hold SHIFT while you press ENTER to make Clara show [Bll. Then
press the key above SQR.
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EDIT AND THEN TO ey > BEGRAPHICSEIDELETE
18283 84 o 7=E8 1@ 9 0
PLOT UNPLOT REM RUN RAND RETURN IF INPUT POKE PRINT 5
PEEK
GOSUB LOAD

TAB
LI LET
+ = BFuncrio
L ENTER
USR
BREAK

£
SPACE

TAN

Other functions to know—
LN  natural logarithm
SIN  sine

COS cosine

TAN tangent

Don't worry if your math isn't up to
understanding all of these functions.
You will still be able to use the
computer as a calculator.

LESSON 2

Can you do arithmetic quicker than Clara? I don’t mean 2+2; [
mean problems like 8798 + 456789. You probably can’t. I know /
sure can’t. Yet Sinclair computers are very slow compared to other
computers. We can speed things up a bit, however.
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| can go fast >

1. Hold SHIFT while you press FAST.
2. Type several long problems, like PRINT 846 % 929, or
PRINT (9 = 32)+(624/12).

BN ANOJ  THEN T0 I3 e > QGRAPHICSEDELETE
E Jo o Jo

PLOT UNPLOT  REM INPUT POKE PRINT

(m YFP < = > =
r R ] 0’
SYRS CHRS PEEK
DIM GOSuB LET

SLOW FUNCTION
G - K ) -
(o]

LEN
SCROLL NEXT PAUSE

B
(GRS ™
oT

IN KEY! N

SLOW FAST

Notice the way the screen flickers every time you press a key.
Clara speeds up by doing strange things to the screen, so we don’t
usually use FAST while running a program. FAST can be a big help,
though, when using the computer as a calculator or typing in a long
program.

Use Clara to check the answers to your arithmetic homework.
(Notice that I said check, not do. I don’t want to get in trouble with
your teacher!) Do some of the problems using FAST and some using
SLOW. Which do you like better?
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To get the computer back to normal,
hold SHIFT while you press SLOW.

Review #=x % sk etttk ok sk ok ok Sesetestenk

1. FAST—tells the computer to hurry.
2. SLOW—tells the computer to go back to usual speed.

LESSON 3

Think of a box, covered in Christmas wrapping, with your name
on it. Because it is croaking, you know that inside the box are some
toads to add to the six toads in your collection. (Doesn’t everybody
collect toads?) However, you don’t know how many are in the box.
Maybe two, or three, or 50. The size of your collection, then, can be
expressed as BOX + 6. Any number might be in the box.

Two other boxes are under the tree for you. You know that the
boxes both contain ball bearings for you to start a ball bearing
collection. Once again, you don’t know how many are in each box.
Since there are two boxes, we’ll keep them straight by calling them-
box A and box B. The size of your new ball bearing collection, then,
looks like this: A + B. B might be any number. A might be any
number.

In this example, the terms BOX, A, and B have a special name.
Since they can stand for almost any number, they are called vari-
ables. Variables can be used in subtraction, multplica-
tion, or divisions as well as addition. Clara uses variables a lot, with
names like A, DR, X or M2. Variables are important for a computer,
and you'll be learning many, many ways to use them.

How many ball bearings and toads are there? Wait till Christ-
mas to find out!
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Variable—using a letter to stand for a number.

LESSON 4
How does Clara use variables? Let’s learn one way by looking
at a program. First type NEW. Then type each line of the program.

EDIT AND THEN T0 GRAPHICSEDELETE
1 82 "§3 R4 ! 9 ()
PLOT UNPLOT REM RUN RAND RETURN IF INPUT POKE PRINT <
STRS CHRS ofe]o] 3 PEEK o7
EW GOTO GOSUB  LOAD LIST LET

AB
s STOP LPRINT SLOW LLIST *x + = IFUNCTION|
AsBS “BD i mBEH s K L ENTER
AK

ARCSIN ARCCOS ARCTAN S A sQ VAL USR

COPY CLEAR CONT CLS SCROLL  NEXT

E
7
sl Ex fc Ry /fs En-En- 3

IN KEY: NOT n

LET
10 LETA =8

The keyword LET tells the computer to make a little ‘box’ in
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its memory and to name this ‘box’ A. Into this ‘box,” it puts the
number 8. Type the next line.

20 LETB =9

This tells the computer to make another ‘box’ named B, and to
put the number 9 into this ‘box.” Go on to the next program line.

30 PRINTA +B

Can you figure out what this line will do? If we had put quota-
tion marks around it Clara would have printed A+B. But since there
are no quotation marks, the computer will act like a calculator and
will find the answer to A+B.

The computer searches its memory to find variable A, and
looks at the 8 in the ‘box.” Then it searches its memory for variable
B, and looks at the 9in the ‘box.” Now it can do the problem! A + B is
the same as 8 + 9! Run the program to see Clara’s answer.

Can you write a short program, using the command LET, which
will multiply three variables? Try it.

Review stisssssk * ok

LET—tells the computer to make a ‘box’ in its memory. LET
should be followed by the name of the variable an equals sign and a
number (LET D=609). The computer puts 609 into the ‘box’ named
D.

LESSON 5

Try this problem on the computer—9 million times 9 million.
PRINT 9000000 = 9000000

What'’s the answer—8.1E+13???? What does that mean?

When a number is really large, like the answer to our problem
(81 trillion), the computer doesn’t like to print all those zeroes.
Instead, Clara tells you how many places there are up to the decimal
point, and drops all the zeroes.

The E+ tells us that the computer isn’t printing the whole
answer, just showing the number of places (ones, tens, hundreds,
thousands, ten thousands, etc.). Thus 8.1E+13 really means
81,000,000,000,000 (13 places).
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For another example, 5.37E+15 is 5,370,000,000,000,
000 (15 places).

Make up some problems using very big numbers. Are any of
the answers printed using E+?

* * *

Time for another game!

In Game 3, Clara hides a treasure on the screen. Your job is to
guess the row and column numbers of the buried treasure. Find that
treasure!

1. Make sure the tape recorder is properly connected, and that

the volume level is correctly adjusted.

2. Put the Chapter 3 tape into the recorder and rewind it. (See

page 137.)
3. Type LOAD “GAME 3”
4. Press ENTER and Play.

LESSON 6

How much would you weigh on the Moon? On Mars? On
Jupiter? We are going to write a program which will tell you the
answers.

It uses a new command, GOSUB, which means GO to a SUB-
routine. A subroutine is a small program that a larger program uses
over and over. To save time and space a subroutine can be typed just
once, usually at the end of a program.
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10 LET WEIGHT = (however much you weigh)
Notice that we can use whole words to name variables.
20 PRINT “MOON WEIGHT”

30 LET GRAVITY=.16
40 GOSUB 200

EDIT AND THEN TO Q O q> ormpmc DELETE
-2 4. 7=

PLOT UNPLOT REM RAI ND F(ETL N IE lNPUT POKE PRINT

= EFUNCTION|
ENTER

BREAK

STOP RETURN GOSUB

50 PRINT “JUPITER WEIGHT”
60 LET GRAVITY =26
70 GOSUB 200

190 STOP

Line 190 is needed to stop Clara from ‘crashing’ into the
subroutine when the program is over. Here is the subroutine itself,
which calculates your weight on the different planets.

200 LET W = WEIGHT = GRAVITY
210 PRINT W
220 RETURN

53



When the subroutine is finished, RETURN tells the computer
to return to where it came from in the main program.

Can you add more lines to the main program to make it print
" your weight on still more planets? The GRAVITY on other planets
is shown below.

Mercury 37
Venus 9

Earth 1.0

Mars .38
Saturn 1.16
Uranus .96
Neptune 1.43

REVIEW skttt st sk e ek ok EETES soskskkok

1. GOSUB—tells the computer to go to a subroutine. You
must include the line number of the beginning of the subroutine
(GOSUB 1000).

2. RETURN—tells the computer to return to the main pro-
gram. Every GOSUB must have a RETURN.

3. STOP—tells the computer to end the program.

INSECTICIDE PATROL #5
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This program has a bug. Can you debug it? (Answer on page

128.)

LESSON 7

10 PRINT “CLARA”
20 GOSuB 70

30 PRINT “HATES”
40 GOSuUB 70

50 PRINT “BUGS”
60 STOP

70 PRINT

80 PRINT

Do you know much about the metric system? The pro-
gram in this lesson uses variables to change from miles to kilomet-

ers.

10
20
30
40
50
60

LET M=75

LET KM=Mx1.61
PRINT “MILES”

PRINT M

PRINT “KILOMETERS”
PRINT KM

Rewrite line 10 put a different number of miles into the vari-

able M.

This program works, but we can only figure out one distance
each time we run the program. Let’s improve the program so it will
do several numbers. We'll turn lines 20 to 60 into a subroutine, to be
used over and over. We need to add a RETURN line.

70 RETURN

We will now add lines at the beginning of the program to let us
figure out several distances.

LET M=999
GOSUB 20
LET M=375
GOSUB 20
LET M=65
GOSUB 20

NOOOOPSAN

b
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14 LET M=19832
16 GOSUB 20
18 STOP

Notice that lines 6, 10, and 14 keep changing the number in the
variable box M. Variables often change in the middle of a program.

Now, put numbers of your own into lines 6, 10 and 14. How
many kilometers is it to school? How many kilometers to the next

town?

LESSON 8

Computers use variables in very many ways. Here are a few
more examples.

Variables can be used almost anywhere a number can be used.
This includes PAUSE, GOTO, GOSUB and PRINT AT. Type the
following program, which shows how this is done.

10 LET X=14

20 LET Y=16

30 PRINT AT X,Y; “GOOD”
40 PAUSE X=Y

50 PRINTATY, X; “BYE”
60 PAUSE X+Y

70 CLS

80 GOTO X+Y

This is another program that never
stops on its own. Do you remember
how to stop it? Press BREAK.
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In lines 30 and 50, variables take the place of the row and
column numbers. In lines 40 and 60, the product of the two variables
tells Clara to PAUSE 224 (14 = 16 is 224). Line 80 adds up 14 +16
and so the computer goes to line 30.

Variables can also be used to count. Try this program.

Do you remember to type NEW
before starting a new program?

10 LET C=1
20 PRINT C
30 LET C=C+1
40 GOTO 20

Line 30 is an interesting one! It tells the computer to add 1 to
the variable C, making C equal to 2. The computer then jumps back
to line 20 and prints C (which is 2), then goes to line 30 and makes
C=3, jumps back to line 20 and prints 3, makes C=4, and on and on.
It just keeps going till it fills the screen!

To count by twos (2, 4, 6, 8), we would make these changes.

10 LET C=2
30 LET C=C+2

Can you make this program count by fives? Can you make this
program count by a weird number, like 127?

LESSON 9

Your turn once more! Your assignment is to write a program
that uses as many of the BASIC words you've learned as possible.
You decide what the program will do. To refresh your memory, I've
listed all the commands we've covered so far.

PRINT PAUSE
CLS NEW
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GRAPHICS FAST

SLOW PRINT AT
GOSUB RETURN
LET STOP
RUN LOAD
PRINT (without quotation marks)

SAVE

If you think your program is good enough, save it on a cassette
tape.
Happy programming!

LESSON 10

Quiz time again!

After you have set up the tape recorder and rewound the
Chapter 3 tape, type LOAD “QUIZ 3”. (See page 139.) Press Play
and ENTER.

As before, the questions are in the book, while the answers
appear on the TV screen. Do you think you’ll get them all right?

Quiz 3

Which sign means ‘times’ or ‘multiply?’

Which sign means ‘divided by?’

Which sign means ‘greater than?’

Which sign means ‘less than or equal to?’

Which keyword tells the computer to make a ‘box’ in its mem-
ory for a variable?

. One of these commands changes the computer’s speed, but sort
of messes up the TV picture. Which one?

Which command tells Clara to go to a subroutine?

8. Every program which uses GOSUB must use another keyword

G W

»

5
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at the end of the main program. Which command is this?

The rest of the questions are about this program. Study it, then
go on to questions 9 to 12.

10 LET A=10
20 LET R=4

30 GOSUB 80
40 LET T=R«(C/1)
50 PRINTT

60 STOP

70 LET R=2

80 LET C=A/A
90 LET C=C+1
100 RETURN

9. How many different variables are used?
10. What program line will Clara do right after the RETURN in line
100?
11. Clara will never get to one certain line of this program. Which
line is it?
12. What number will Clara print on the TV when you run this
program?
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~ Chapter 4
Here We Go

Loop the Loop

LESSON 1

Think of a delicious peanut butter sandwich. Here are the steps
needed to make that peanut butter sandwich:

1. Gather peanut butter, knife, and two slices of bread.
Open the peanut butter jar.
. Scoop some peanut butter onto the knife.
. Spread the peanut butter onto one slice of bread.
Put the two slices of bread together.
Eat!

oG AW
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We can draw a special kind of picture of these directions, called
a flowchart. Below is the peanut buffer flowchart.

Get peanut
butter,
knife and
bread

I

Open the
peanut
butter

:

Put peanut
butter on
knife

I

Put peanut
butter onto
knife
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The last two parts of the flowchart are blank. Do you know
what should go in them?

We can also draw flowcharts of computer programs. They can
help make a program easier to understand. As an example, let’s look
at a flowchart of a program to cover five lines of the screen with the
letter X.
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This same program, written in BASIC, is as follows.

10 PRINT “XXXXXXXXXXXXXXXXKXXXXXXXXXK”
20 PRINT “XXXXXOOKEEXXXKXXXXXXXX
30 PRINT “XXXXXXXKXXXXXKXXXXXXXXXXXX”
40 PRINT “XXXXXXXXOOKOOOKXXXXXXXK
50 PRINT “UXXXXXXXXKXKXXKXKXKXKXKXX”

Can you see how each step in this program is shown in the
flowchart?

Below is a short program that will calculate how much allo-
wance you get in a year. Can you finish the flowchart of this
program? Try it.

10 LET ALLOWANCE=1.25 (Or whatever your
weekly allowance is,
in cents. Leave out
the dollar sign!)

20 LET YEAR=ALLOWANCE * 52

30 PRINT “MY YEARLY ALLOWANCE IS”

40 PRINT YEAR

Find out
the weekly
allowance

Can you finish this flowchart?

ReVIieW st sk ek

Flowchart—a ‘picture’ of a computer program that shows how
the program works.
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LESSON 2

Let’s take a closer look at the program from Lesson 1 that
printed a bunch of X’s on the screen. If you typed this program, you
realize that it was a lot of work. Computers are supposed to be great
at doing things over and over. Isn’t there an easier way to print all
those X's?

Would you believe we can rewrite this whole program into just
three short program lines? Type this program.

10 FOR T=1TO 160

20 PRINT “X";
30 NEXTT
TO

EDIT ANDM THEN 70 | Ry > BHGRAPHICSEDELETE
& 63 B 63
PLOT UNPLOT REM RUN RAND RETURN IF INPUT POKE PRINT £
( )

CODE _ PECK

\ S 5
)
STOP LPRINT SLOW FAST LL|ST FUNCTION
ENTER
APCQ”" ARCCOS AR(‘TAB :‘ VAL LEN Uap
gCHOLL NEXT FAUSE BREAV

IN KEY NOT

FOR NEXT

Lines 10 and 30 of the program go together. Every FOR....TO..
line must have a NEXT line. These keywords tell Clara to keep
going from line 30 back to line 10 one hundred and sixty times.
When the computer has finished 160 loops, it goes on to the next
program line, if there is one.

10 FOR T=1to 160
20 PRINT “X” 160 times
30 NEXTT

Can you figure out what the semicolon (;) in line 20 did? It made
the X’s print right next to each other. Can you rewrite line 20 to
print something other than X’s?
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The flowchart of this program is now quite different, since the
program now loops back to its beginning over and over. Can you
follow the arrows now?

Print
an X

160 X's been | No

FOR ... NEXT loops, as these are called, have many uses in
programming. For example, a loop can be used to make flashing
words. Type NEW, then enter this program.

10
20
30
40

Loops save

FOR I1=1 TO 500

PRINT AT 11,11;“LIGHTNING”
CLS

NEXT |

a lot of typing. Without the loop, the light-

ning program would start like this.

10
20
30
40

PRINT AT 11,11;“LIGHTNING”

CLS
PRINT AT 11,11;“LIGHTNING”

CLS
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That sure is a long
lightning flash!

The program would end at line 1010! Yes, loops can save alot of
typing!

Review sk sk

1. FOR...TO..—tells the computer how many times to loop.
Examples:

FOR X=1103
FOR V=1 TO 200

2. NEXT—tells the computer to go back to the beginning of
the loop over and over. You must start every loop witha FOR...TO..
line and end the loop with a NEXT.. line.

LESSON 3

We can teach Clara to count using a FOR....NEXT loop. Type
this:
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10 FOR J=1 TO 100

Line 10 tells Clara that the loop is to be done 100 times.

20 SCROLL

EDIT THEN' T0 PaN (GRAPHICSEEIDELETE
(23] 08 E 6

IF INPUT  POKE PRINT

PLOT UNPLOT REM RUN RAND RETURN
COoS TAB
SAVE OR GOTO LET
= EEFUNCTION
e
ARCSIN USR
L T PAUSE BREAK

COPY

= FB (8
LN

SCROLL
SCROLL tells Clara to print at the bottom of the screen, and to

‘roll’ the display upward. Don’t worry if you don’t understand what I
mean right now; you'll see when you run the program. Finish with

these lines.

30 PRINTJ
40 NEXTJ

When you run this program you can actually see Clara counting
through the one hundred loops as the numbers scroll up the screen.

You'llneed to use BREAK to stop the
program.
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We don’t have to start at 1 when we count. Let’s make Clara
count from 1000 to 1100. We can do this by changing just line 10 of
our program.

10 FOR J=1000 TO 1100

Run the program.

Type NEW. Now write a program to make Clara count from
99950 to 1000000. Use SCROLL. Then try to flash the number
1000000 on the screen when the computer reaches the end.

Review ok

SCROLL—tells the computer to print at the bottom of the
screen and ‘roll’ on up the screen.

INSECTICIDE PATROL #6

This program has two bugs. Can you debug it? (Answer on page
128.)

10 FOR T=1TO 25
20 PRINT AT T, 2;“CLARA HATES BUGS”
30 CLS
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LESSON 4

Now for a computer program about yox. You'll need to think of
some things about yourself to tell Clara—your favorite food, best
friend, things you like to do, etc. Then write a fancy program about
yourself like the example program in this lesson about Scott. Type
in at least part of the example, to learn how FOR...NEXT loops are
used to make a flashy display.

10 PRINT “MY NAME IS”

20 FOR F=1TO 50

30 PRINT AT 1,2; “ ? (5 spaces)
40 PRINT AT 1,2;“SCOTT”

50 NEXTF

Do you understand what this loop does? First it prints as many
blank spaces as there are letters in the name. Then it prints the
name. On the next loop the blank spaces erase the name, but line 40
prints it again. A flashing name!

The rest of the example program also uses loops in the same
way. Notice that the same variable, F, is used in each loop

60 PRINT “MY FAVORITE TV SHOW IS”
70 FOR F=1TO 50
80 PRINT AT 3,2; (21 spaces) 7
90 PRINT AT 3,2;“KIDS SUPER POWER HOUR”
100 NEXTF

110 PRINT “MY BIRTHDAY IS”

120 FOR F=1 TO 50

130 PRINT AT 5,2; ” (11 spaces)
140 PRINT AT 5,2;"NOVEMBER 23”

150 NEXTF

For a finishing touch, I'll add two lines which will run the
program over and over. You'll need to use BREAK to stop it.

160 CLS
170 GOTO 10

Have you figured out what you'll put in your program? Try to
make it fit the pattern of the example—print the beginning of a
sentence, then use a FOR...NEXT loop to flash the end of the
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EDIT AND THEN T0 <> GRAPHIC ELEYE
Q2 =f3R4c 7%

UNPLOT REM D RETUR IF NPUT POKE PRINT

SIN TAN R PEEK TA
NEW SAVE FOR GOTO GOSUB LET

FAST LLIST [FUNCTION
ENTER
LEN

ARCSIN ARCCOS ARCTAN SGN S
COPY CLEAR BREAK

mmm-- -n@

IN KEY! NOT

BREAK

sentence. Make your program as fancy as you wish. Use graphics
characters, inverse printing, the graphics pad, or anything else that
improves your work.

LESSON 5

Are you ready FOR the NEXT game? It is a good example of
how FOR...NEXT loops can be used, so after you've tried the game
we will study the program.

1. After correctly attaching the tape recorder and setting the

volume level, put in the Chapter 4 tape. (See page 140.)

2. Type LOAD “GAME 4~

3. Press Play and ENTER at the same time.

Game Directions

Your task in this game is to build the Empire State Building,
floor by floor!

The game starts after you have pressed the “1” key as di-
rected. A BASIC word will appear on the screen. You must find the
word on the keyboard and press that key. In this game, you don’t
need to use SHIFT for the red characters.

Every time you press the correct key, one floor of the Empire
State Building will go up. If you take too long, however, Clara will
just go on to another BASIC word.

If you manage to build the whole skyscraper in 25 tries, there is
a special surprise waiting for you. I won't tell you what the surprise
is—but what would you expect if a kid built a real skyscraper
single-handedly?

Try the game now to see what it does. Then leave the program
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in Clara’s memory and come back to this page to learn more about
how it works.

Are you ready to study the program now? Good. Let’s start at
the very beginning. Type LIST.

EDIT THEN TO > (GRAPHICSEDELETE
tE 05 6 05 60 68 (S 00 6 Gl

PLOT UNPLOT REM RUN RAND RETURN IF INPUT POKE PRINT -

S TAB
LT
+ = EEFUNCTION|
K L ENTER
ARCSIN ARCCOS ARCTAN SGN ABS SQR VAL LEN USR

COPY CLEAR SCROLL  NEXT = BREAK

CONT _ CLS
? < > £
srfz R R R /e In<Enle gl
LN EXP AT ™

IN KEY: NOT

LIST

This command tells Clara to show the program lines, starting
at the beginning.

Many of the program lines won’t make much sense to you, but
lines 70 and 80 seem clear. Line 70 sets up a loop and line 80 finishes
the loop— with nothing in between! Clara will just go back to line 70
one hundred times—and that takes a second or so. Meanwhile, the
title, GAME 4, is being shown on the screen. This loop was just
used to make Clara pause. After the loop, the screen is cleared.

Line 120 also starts a FOR...NEXT loop. This line gives you 25
tries to build the skyscraper.

If you want more tries or fewer tries,
rewrite line 120 with a different
number.




You might have noticed that the whole program will not fit on
the screen. To see beyond line 140, type LIST 150. This tells Clara
to show the program, starting at line 150. LIST 300 would start a
line 300, and so on.

Can you find the beginning of the next loop? Line 180 sets up
another FOR...NEXT loop, which determines how long Clara will
wait for you to press the correct key.

If you want more time or less time,
rewrite line 180 with a different
number.

So far we have found three FOR...NEXT loops. Use the com-
mand LIST to look at the rest of the program. How many loops are
there altogether? Can you find a loop that counts backwards? Which
other loop is used just as a pause? How many of the BASIC com-
mands in this program do you know?

REVIGW st stk skt sttt otttk e ek e e o s ke et st ek sk ke e o

LIST—tells the computer to show the program lines, from the
very beginning of the program.

LIST 180—tells the computer to show the program, starting
with line 180.

LESSON 6

What happens to Clara when the screen gets filled up? Type
this program and let’s see.

10 FORJ=1TO 10

20 PRINT “WHAT HAPPENS”

30 PRINT “WHEN THE SCREEN”
40 PRINT “IS FULL?”
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50 PRINT (This just prints a blank line)
60 NEXTJ

When you run the program, notice that the loop does not repeat
the full 10 times—a bit over five times, actually. Instead, the screen
looks like this.

WHAT HAPPENS
WHEN THE SCREEN
IS FULL?

WHAT HAPPENS
WHEN THE SCREEN
IS FULL?

WHAT HAPPENS
WHEN THE SCREEN
IS FULL?

WHAT HAPPENS
WHEN THE SCREEN
IS FULL?

WHAT HAPPENS
WHEN THE SCREEN
IS FULL?

5/40

The number 5 at the bottom left of
the screen is my way of telling you,
“Hey, human, the screen is full. |
can't print any more!

To continue the program, type CONT (short for CONTinue).

The computer clears the screen, then continues the program
right from where it left off!

Rewrite line 10 as follows, then run the program again. How
many times must you use CONTinue now?
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EOIT THEN 10 Q = GRAPN!CS DELETE
10 JGR4 U 7ol80
PLOT UNPLOT REM RETURN IF INPUT POKE PRINT
STEP <- = )
Em R l Y L]
Ccos TA CHRS CODE F'EEK TAB
SAVE D!M GOTO GOSUB LOAD LIST

STOP LPR!NT SLOW *k UNCTION|
F . =
SQR LEN

ARCSIN ARCCOS ARCTAN SGN VAL

COPY CLEAR CONT CL CROLL NEXT PA BR

hK
EEE=

IN KEY!

CONT
10 FOR J=1TO 50

Rev'ew seokk &%k ok

Number 5 at the bottom of the screen—the computer is telling
you there is no more room on the screen to finish the program.

CONT—tells the computer to continue the program after
clearing the screen.

LESSON 7

Computers can make wonderful designs, as you saw in Game 2.
Now you will learn to make a computer design of your own.

To save ourselves a lot of typing, let’s use a FOR
...NEXT loop to print our design.

10 FOR I=1 TO 64

20 PRNT'R BB W
30 PRINT “.a™u™w™w™"
40 NEXTI

To type line 20, get into graphics mode (SHIFT and
GRAPHICS) and then hold SHIFT while you press the 5 key five
times. To type line 30, get into graphics mode and then type the
graphics character on the T key five times.

When you run this program, Clara reports that the screen
is full, so type CONT to continue. The program fills the screen
again! Actually, the screen will fix six times, but the design is rather
narrow, don’t you think? Let’s change lines 20 and 30 to make our
design wider. The new lines are almost the same. Can you find the
difference?
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10 FOR I=1TO 64
20 PRINT'RERRB N
30 PRINT ‘o™ ™™=’
40 NEXTI
The difference, of course, is the semicolon at the end of each
line. This mark tells Clara not to start anew row when done printing
the program line. Run the program to see what our design looks like
now.
Wow! Quite a change! That semicolon sure can be used to make
neat patterns.
Here is another design program for you to enter. To type line
30, get into graphics mode and type four spaces. To type line 40, get
into graphics mode and type five graphics H’s.

10 FOR I=1 TO 50

20 PRINT “* A *7;

30 PRINT " ;

40 PRINT*“ 7

50 NEXT I

Can you now write a design program of your own? Use a

FOR...NEXT loop. Print letters, numbers, inverse letters, graphics
characters, anything you want. Just be sure to use the semicolon at
the end of each PRINT line. Experiment!

ReView sksfeskeskesk sfesk sk sk steskoke sk e skoske sk ks
Semicolon—tells the computer not to skip any spaces before
the next PRINT line.

LESSON 8

Imagine cutting the TV screen in half, top to bottom. (Just
imagine—don’t get out a chain saw and try it!)
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Clara can easily print at our imaginary line, using only a simple
comma! The following programs show how this works.
Program 1
10 PRINT “LEFT”,
20 PRINT “MIDDLE”

LEFT MIDDLE




The comma tells the computer to jump to the next half of the
screen. We can put the comma in several different spots in our
program without changing the screen display. Each of these pro-
grams gives the same result, even though the comma is moved
around.

Program 2
10 PRINT “LEFT”
20 PRINT, “LEFT”

Program 3
10 PRINT “LEFT”, “MIDDLE”

The following program won’t work, however. The comma must
be outside the quotation marks if you want to jump to the next half of
the screen.

10 PRINT “LEFT,”
20 PRINT “MIDDLE”

The next program may surprise you a bit when you run it.

10 PRINT “THIS LINE GOES PAST THE MIDDLE,”,
20 PRINT “SO WHERE WILL THE COMMA SEND US?”

Remember, the comma tells Clara to jump to the zext half of the
screen. Since line 10 has already gone past the middle of the screen,
the next half is the beginning of the next row. It may help you to
remember that % + % is 1.

Do you understand the difference
between printing with commas and
printing with semicolons?
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skeskskokok seskeskokskok

Comma— when it is used outside the quotation marks of a print
line, a comma tells the computer to jump to the next half of the
screen before printing anything else.

INSECTICIDE PATROL #7

This program has two bugs. Can you debug it? (Answer on page

128.)

10
20
30
40
50
60

LESSON 9

PRINT “CLARA 7;
PRINT “HATES”,
GOTO 10

PRINT “BUGS”
PAUSE B

CLS

Your turn once more! Use what you've learned in this chapter
to help you write a program to count to 200.

It’s easy enough to make Clara count, of course. However, can
you use SCROLL to make the screen look like the following (includ-

ing all the words)?
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THIS PROGRAM COUNTS TO 200.
IT IS TRICKIER THAN IT SEEMS.
(BE CAREFUL HOW YOU SleizleJu )

2
4
6
8
10
12
14
16
18
20
22

Remember that you will need to SCROLL after every line that
you print.
Good luck!

LESSON 10

Once more, a computer quiz! As before, you must load the
program from the cassette for this chapter (Chapter 4). The name of
the program to load is “Quiz 4”. (See page 141.)

The questions are in this book and the possible answers are on
the computer.

79



auiz 4

i

This command tells the computer to show the program in its
memory, starting with the very beginning.

_ When the screen is full, this command clears the screen and

continues the program.

. This program line will result in a blank line being printed.

If you type this, the computer will show you the program in its
memory, beginning at line 150.
This program line will give the following display.

11.
12.

80

Typing this line will give the display shown on the next page.
Which of these lines has a bug in it?
This keyword tells the computer to print at the bottom of the
screen and roll the display upwards.

. This command tells the computer how many times to loop.
. You need to have this BASIC word in the same line as the

command FOR.
This command marks the end of a loop.
Study this program. What will Clara print?

10 LET A=200
20 LET B=35
30 PRINT “A +B”






Chapter 5
Putting in Input

LESSON 1

In the quiz programs and the game programs, the com-
puter asks humans questions. But then, it is easy to make Clara ask
a question.

PRINT “HOW OLD ARE YOU?”

The thing is, how do you get Clara to listen to your answer?

The command INPUT tells the computer to pay attention to
the answers you type in. For example, enter this program.
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10 PRINT “HOW OLD ARE YOU?”
20 INPUT A

EDIT THEN' TO < > BGRAPHIC! DELETE
(2 siflel

PLOT UNPLOT REM RUN RAND RETURN iz INPUT POKE PRINT

PEEK TAB
FUNCTION
L ENTER
IN  ARCCOS ARFTAN L USR
COPY CLEAF! SCR: OLL NE(T PAU BREAK

£
SPACE

IN KEY: NOT

INPUT

Notice that we put a variable, A, right after the keyword
INPUT. This tells the computer to make a ‘box’ in its memory
labelled A. Clara will put the number that you type into this box. You
must always put a variable after INPUT, or Clara won’t understand
you.

Let’s write another program that will let you put in two num-
bers for the computer to multiply.

10 PRINT “TYPE THE FIRST NUMBER.”

20 INPUTA

30 PRINT “TYPE THE SECOND NUMBER.”
40 INPUT B

50 LET C=A+«B

60 PRINTA; “X ”;B;"* =";C

Line 60 is interesting in the way it prints out the equation,
complete with ‘X’ and ‘=

Run this program several times. Can you input such big num-
bers that Clara drops the zeroes and uses E+ in the answer?

Review dokok * e ke sk ok sk sk ok

INPUT —tells the computer to wait for you to put in data while
a program is running.

LESSON 2
In Chapter 3 you wrote a program to check your math
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homework. Now, using INPUT, we can write a really short program
tofind the answers toany kind of math problem. Type this program.

10 INPUTY
20 PRINTY

That’s all there is to the program! However, when you run it,
nothing seems to happen. Actually, though, Clara is patiently wait-
ing for you to type your input. Notice the bottom left hand corner of
the screen. Clara is showing an [#j rather than a [i§, as you might
expect. The shows that Clara is waiting for input.

If you type the number 15 and then enter, the computer prints
15 also. However, line 10 will also let us put an equation into the
computer. Run the program, then carefully type this equation:

2+2

Presto! Clara prints not the equation, but the answer!

This happens because Clara doesn’t keep the whole equation in
the variable box Y. Instead, the computer figures out the answer to
the equation and puts the answer into box Y. So, when line 20 tells
Clara to PRINT Y, the answer comes out. This also works for
division, multiplication, subtraction and functions such as SQR and
SIN.
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Our short program works, but it would be kind of awkward to
use to check a whole homework assignment. It is always a good idea
to make your programs as easy to use as possible, so let’s improve
the program with these lines. You can see how handy it is to number
program lines by 10s, so that new lines can be added like this.

Programs that are easy to use are
called ‘user friendly.” They are also
the most fun to use!

1 PRINT “HOW MANY PROBLEMS?”
2 INPUT X
3 PRINT

Line 1 tells the user of the program to type the number of
problems he wants to do. Line 2 stores this data in variable X, while
line 3 just tells Clara to skip a line.

4 FORP=1TOX
5 PRINT “PROBLEM "}P,

Line 4 sets up a loop that will run once for each problem. Line 5
prints the problem, P, that we are on. The comma at the end of the
line makes the answer, which is printed by line 20, appear halfway
across the screen.

Finish the program by ending the loop.

30 NEXTP
Happy homework checking!
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LESSON 3
Can you make Clara ask you your name? Will this work? Try it.
10 PRINT “WHAT IS YOUR NAME?”
20 INPUT N
30 PRINT N

Well, that doesn’t work.

WHAT IS YOUR NAME?

We need a different kind of variable here, because boxes like
AB, Y, or N can only hold numbers, not letters or words.

Clara uses string variables to hold letters or words. ‘String’
doesn’t mean the variable box is wrapped in string, however. It is
just a name for this kind of variable. Unlike number variables, string
variable names can only be one letter long.

To change variable N to a string variable, we need only add a
dollar sign, making it N§—which we now pronounce “N string.”

Change lines 20 and 30 of our program to the following, then
run 1t.

20 INPUT N$
30 PRINT N$
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EDIT AND THEN TO =3 9 G (=3 GRAPHICS ELETE
1= = N X3 7=88 1

PLOT UNPLOT REM ND RETUR IF NPUT POKE PRINT

STEP < = >= )
mm---m-m

TAN RS CHRS
SAVE DIM OTO GOSUB LOAD

RINTEM SLOW FUNCTION
=MD ENTER

ARCCOS ARCTAN soa B LEN
COPY CLEAFI CON BREAK

;

$

That’s better! We can also make string variable boxes using the
command LET, as in this program example.

10 LET A$="THIS”

Notice that you must put quotation marks around the words ina
string variable.

String variables can hold any combination of letters, numbers,
punctuation marks, or graphics symbols. The next program uses
lots of string variables. Before you type it in, see if you can figure
out what it will print.

10 LET A$="THIS”

20 LET B$="“="DOES”

30 LET C$="KE SEN”

40 LET D$=" MA”

50 LET E$="YOU?"s"

60 LET F$="“SETO”

70 PRINT B$;A$;D$;C$;F$.ES$:;

[ Now, what does this say? }_
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String variables—a variable box that can hold letters or words
is called a string variable. Examples are G$ and Q$ (G string and Q

string).

INSECTICIDE PATROL #8

AN

This program has three bugs. Can you debug it? (Answer on

page 128.)

10
20
30
40
50
60
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LET A$=CLARA
LET $B="HATES”
LET C="BUGS”
PRINT A$

PRINT B$

PRINT C$



LESSON 4

Many programs, such as games, ask the user to type answers
or other information. String variables and the command INPUT are
thus very useful. Time now for you to use them in a longer game
which will print graphics patterns. We'll start the program in this
lesson and finish it in the next lesson.

The first lines set up string variables made of graphics charac-
ters. These variables will be used to make patterns later on.

10 LET G$="
20 LET H$=" "
30 LET I1$="s™ulu™w™’

To type all these strings, you must be in graphics mode
(SHIFT and GRAPHICS). Line 10 is just eight spaces. For line 20,
type a space and then graphics A (SHIFT and A), four times. Line 30
is graphics T then graphics Y, repeated four times.

Next, we'll have Clara ask the user’s name and store it in
variable A$.

40 PRINT “ENTER YOUR NAME”
50 INPUT A$

The next part of the program will ask the user to type three
favorite kinds of food. All of this data will be used in graphics
patterns later on.

60 PRINT “ENTER THREE FOODS YOU LIKE.”
70 PRINT “FIRST FAVORITE”
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80 INPUT B$
90 PRINT “SECOND FAVORITE”

100 INPUT C$

110 PRINT “THIRD FAVORITE”
120 INPUT D$

130 CLS

Before we go on with the program, let’s do a little experiment.
Run the program. When the computer asks you for your name, the
screen will look like this.

ENTER YOUR NAME

Now, delete the second quotation mark, type your name, and
press ENTER. Clara tells you that you made a illy mistake—the
missing quotation mark. Sometimes the quotation marks get erased
by mistake when entering string input. When this happens, you
must put the quotation marks back in before Clara will understand
your input. Watch those quotation marks!

If you are not going to go directly on to Lesson 5, save this
program on tape.
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To save this program, make sure the
recorder is properly hooked up. Puta
usable tape in the recorder. Rewind
it, then press Fast Forward while you
count 1000, 2000, 3000.
Type SAVE “PATTERNS”

As soon as you press the recorder’s
Play and Record buttons, press
ENTER.

LESSON 5

On with our long patterns program! If the program isn’t still in
the computer, load it from the tape recorder.

1. After making sure the recorder is connected properly and
the volume is set at the right level, type the following:
LOAD “PATTERNS”.

2. Hit ENTER and the tape recorder’s play button at the same
time.

When typing a long program like this,
use FAST. Remember to type
SLOW before you run the program,
though!

Long programs can be confusing when you list them. To make
our program easier to understand, type this line:

200 REM FIRST PATTERN
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EDIT AND’ THEN TO GRAPH!C DELETE
23 4 0 8 1]

PLOT UNPLOT REM RUN RAND RETUR IF lNPUT POKE PR

STEP <= <>
|5 R 58T & Y
CHRS CODE
GOTO GOSUB LOAD LIS T

LLIST FUNCTION
G § ENTER
ARCSIN  ARCCOS Al SQR V.

COPY. CLEAR 5 ROLL NEYT F’AUSE

SGN
e\ ' m RER . -
> NOT

REM

REM stands for REMark. Clara will ignore anything you type
after the command REM. It is there to help us understand the
program better, but it doesn’t change how the program runs.
REMarks stand out even better if they are inverse video.

I'll ignore that remark!

210 FORT=1TOS8
220 PRINT G$;A$;1$;B$;G$;CS$;
230 NEXTT

This loop will print a pattern made of the string variables. The
semicolons in line 220 are very important, so be sure to type them
all.

This isn’t the only pattern in our program, though. Before we
go on to the next one, we should give the user a chance to look at the
pattern. Since we’ll be pausing and clearing the screen more than
once, we'll use a subroutine. Do you remember why we need line
490?
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240
490
500
510
520
530

GOSUB 500

STOP

REM CLS SUBROUTINE
PAUSE 300

CLS

RETURN

Here is the next pattern for you to type. Notice that the order of
the string variables is jumbled. As long as we print them in a
different order, we'll get a different pattern.

300
310
320
330
340

REM SECOND PATTERN
FOR T=1TO 8

PRINT 1$;D$;A$;HS$;CS$;1$;
NEXT T

GOSUB 500

Can you add a pattern or two of your own? Try it!
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REM —tells the computer to ignore whatever is typed in the
rest of the line. REMarks can help you to make a program listing

easier to understand.

LESSON 6

Have you ever passed a note to a friend—the kind of note that
says “Elizabeth loves Brett?” Then Game 5 is for you. Clara will be

passing love notes!
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We will also be studying the Game 5 program as an example of
how a longer program is put together.
Set up the tape recorder with the correct volume level.
. Put in and rewind the Chapter 5 tape. (See page 143.)
. Type LOAD “GAME 5”
. Hit ENTER and play at the same time.
. Play the game. Then come back to this page. You can learn a
lot from studying this program.

G W

% * *

As we study the program, I'll show you flowcharts of the part of
the program you're learning about. See if you can find the program
lines that go with the flowchart.

Type LIST, and look at line 60. Here we see a new kind of
string variable, called anarray. You can store more than one name in
anarray by using subscripts. For example, in lines 60 to 90, Game 5
uses A$(1), A$(2) and A$(3). The numbers 1, 2 and 3 are the
subscripts.

Notice also line 50.

DIM A$ (3,5)

The 3 tells Clara how many A strings there will be. The 5 tells
Clara how many letters long the A strings can be. Line 50 makes the
computer set aside enough space in memory for the array.

Set up
variables
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The names are input during a FOR . . . NEXT loop that is
repeated ten times, as shown in the flowchart. The names are
stored in another array N$. Can you find the line number that
DIMensions, or sets aside memory space, for N§?

Input girl’s
and boy’s
names

No

Look at the next section of the program. Notice that in lines
170 and 180 we use the regular variable N as a subscript—NS$(N).
The first time through the loop, N equals 1 and N$(N) is N$(1). The
second time through the loop, N equals 2 and N$(N) is N$(2), and so
forth.

Below is the complete flowchart for Game 5. It looks compli-
cated at first, but follow the arrows to see how the program works.
Then see if you can figure out the line numbers that go with parts of
the flowchart. For example, at what line number does the Editing
Subroutine begin? How are subscripts used to let Clara know which
name to edit? Which line numbers choose the random message?
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DIM—tells the computer to DIMension, or set aside memory
space, for an array. For example, DIM F$(8,10) sets aside space for
eight F strings that can be up to ten letters long.

LESSON 7

Do you like games? A good game needs two things—skill and
luck. Take Monopoly, for example. You need skill to decide what
properties to buy and what not to buy, when and where to put houses
and hotels, etc. You also need luck so that the numbers on the dice
don’t land you on Boardwalk with your friend’s four houses!

Board games like Monopoly use dice, or spinners, or cards to
put luck into a game. The dice produce a bunch of random
numbers—you never know what number will.come up next. Clara
can also produce random numbers, to put luck into a game. Try this
program, which makes Clara act like dice—almost.
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10 SCROLL
20 LET A=INT (RND *6)
30 PRINT A
40 GOTO 10

When you run this the screen will fill with numbers between
zero and five - but you won’'t know what number comes next,
because they are random. To stop the program, press BREAK.

EDIT AND THEN TO < <> > BRGRAPHICSEDELETE
6%

PLOT UNPLOT REM INPUT POKE PRINT

RETURN  IF

— ( )
v ® ] "]
STRS  CHRS P

TAB

Cos
SAVE GOSUB  LOAD

£

LPRINT FUNCTION
A S @D & ] ENTER
ARCSIN ARCCOS ARCTA V.

COPY CLEAR ( L f IEAK

£
DEE LN
LN 7

Since INT and RND are functions,
written below the keys, remember to
hold SHIFT while you press ENTER
to make the screen show- [i@.

Did you see one of the reasons I said this is almost like dice?
Dice are numbered from one to six, not zero to five. The line INT
(RND #6) picks one of six random numbers—O0, 1, 2, 3, 4 or 5. To
make Clara pick a number between one and six, change line 20 to
this, then run the program.

98



20 LET A=INT (RNDx*6)+1

RND stands for RaNDom, of course. INT stands for INTeger.
To discover what INT does, retype line 20 again, but leave out INT.
Run the program. Weird, isn’t it? You can see why we usually use
INT with RND, to get rid of all those decimal places!

INT (RND * number)—tells the computer to pick a number at
random, like dice or a spinner. INT (RND #10) will choose a number
between 0 and 9. INT (RND #10)+1 will choose a number between

1 and 10.

INSECTICIDE PATROL#9

This program has two bugs. Can you debug it? (Answer on page

128.)

10
20
30
40
50
60

REM “CLARA 7,

PRINT “HATES WHAT?”
INPUT BUGS$

FOR T=1 TO 30

PRINT BUGSS,

NEXT T
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LESSON 8
Can you find the Big Dipper in the night sky?

| /

* ¥

Planets of other stars would have different constellations, or
patterns of stars. We can use RND to make Clara show us the stars
as they might appear on another planet. Here is the program.

10 REM STARRY NIGHT
20 FOR T=1TO 50

30 LET A= INT (RND *22)
40 LET B=INT (RND %32)

This sets up a loop that will print 50 stars. Line 30 picks a
‘number from 0 to 21—the number of rows on the screen. Line 40
picks a number from 0 to 31—the numbers of the up and down
columns on the screen.

50 PRINT AT A,B;"“+”
60 NEXTT

Line 50 actually prints a star at a random place on the screen.
Line 60 finishes the loop, then goes back to line 20 to print another
star in another random place.

When you run the program, see if you can find any star pat-
terns,or constellations,in the sky of our imaginary far distant planet.
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LESSON 9

Now that we have seex the stars of outer space, let’s blast off to
visit the stars!

We will write a program to draw a spaceship and then launch it
upwards and outwards. Begin with a title for the program in REM
statement—a good programming habit to develop.

10 REM SPACESHIP LAUNCH

Would you like some stars in the sky behind the spaceship? If
so, use INT (RND * number) to scatter 10 or 15 stars.

The next part of the program is the spaceship itself, which  am
going to leave up to you. Design and program your ship so that it sits
on the bottom line of the screen, row 21. You'll need to use PRINT
AT.

It makes sense that we should have a button to push to launch
the spaceship. INPUT is a handy command for this, as Clara waits
till the user presses ENTER before continuing the program. We
won’t use the data from the input; it is only a means of beginning the
launch. Add these lines to your program.

200 PRINT AT 0,0;“PRESS ENTER TO LAUNCH"
210 INPUT A$

What is a launch without a countdown? The next few lines make
Clara count backwards like a real countdown. Notice how lines 240
and 250 set up an empty loop that just kills time so the countdown
doesn’t go too quickly.

EDIT THEN TO 4} = GRAPmc DELETE
1= 4 ! 7= 8

PLOT UNPLOT REM RET R IF INP UT F’OKE PRINT :

STEP < =
ﬂ
HR

CODE PEEK TA
LIST

P TOPI LoANT = unciion
LEN

ARCSIN ARCCOS

COPY CLE ) NE)(T

L
NT
HIFT ?
S N SPACE

LN D NOT
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220 FOR T=10 TO 0 STEP -1
230 PRINT “ T,

240 FORP=1TO8

250 NEXTP

260 NEXTT

The launch itself will use SCROLL and another FOR . . . NEXT
loop.

270 FOR T=1TO 22
280 SCROLL
290 NEXTT

There is the program. Many happy landings!
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STEP—this command tells the computer to count differently
than usual in a FOR . . . NEXT loop. Examples:

FOR Q=100 TO 200 STEP 5
FOR T=100 TO 0 STEP —-10

INSECTICIDE PATROL #10

102



This program has a bug. Can you find it? (Answer on page 129.)

10 LET A=INT (RND *100)+10
20 LET A$="CLARA HATES BUGS”

30 SCROLL

40 FOR T=1TO A STEP 2
50 PRINT A$

60 NEXTT

LESSON 10

Quiz time once again! Do you need to review anything before

you take the quiz?

Set up and load the program as you have done before. The name

is “QUIZ 5” and it is on the Chapter 5 tape. (See page 144.)

Quiz 5 works the same as the other quizzes. Good luck!

QuIiZ 5

1.

2.

3.

Which of these BASIC commands tells Clara to let someone put
in data while a program is running?

One of these commands tells Clara to ignore the rest of the
program line. Which one?

A program is running. You decide you want to do something
else, so you stop the program before it is finished. What key
should you press?

. Which of these commands cannot be used with a string vari-

able?

. Which of these lines will choose a random number be-

tween 1 and 9?
Which of these lines might choose the number 0?
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7. Which of these lines might choose the number 4.73?

8. You want to use an array of string variables of the kind B$(1),
B$(2), B$(3). Which of these lines correctly sets aside the
memory needed?

Study this program, then answer the questions about it.

10
20
30
40
50
60
70

PRINT “WHAT IS YOUR NAME?”

PRINT “HOW OLD ARE YOU?”

PRINT “HELLO, ";A$;“, HOW ARE YOU?”
LET B= INT (RND +5)+5
PRINT “l AM”;B;" YEARS OLD.”

9. Which of these BASIC statements belongs in line 20 of the
program?
10. Which of these BASIC statements belongs in line 40 of the
program?
11. How many string variables does this program use?
12. According to this program, which of these numbers might be the

age of the computer?
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Chapter 6
Decisions, Decisions

LESSON 1
Here is a ‘program’ that your mother might give to you one day.

10 GET READY FOR SCHOOL

20 GOTO SCHOOL

30 IF TIME = 3:00 THEN GOTO HOME
40 IF TIME > 10:00 THEN GOTO BED
50 GOTO 10

A lot of GOTO’s! Of course, since your mother speaks English
rather than BASIC, she would use go to.

Notice also the way time is used to decide whether you do
certain things, as in line 30 and line 40.
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Telling the computer to GOTO bed or GOTO school is rather a
waste of time, since it can’t walk. Using GOTO in programs, though,
can be very useful. Just to see how well you understand GOTO, try
to figure out what this confusing program will print.

10
20
30
40
50
60
70
80
90
100

GOTO 60

PRINT “1S”

GOTO 80

PRINT “NICE”

GOTO 100

PRINT “CLARA”
GOTO 20

PRINT “A”

GOTO 40

PRINT “COMPUTER”

It’s your turn now. Can you use a lot of GOTQ’s in a program

that will print this?

THE PERSON
| WOULD MOST
LIKE TO KISS

IS (anyone you choose).

INSECTICIDE PATROL #11
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This program has a bug in it. Can you debug it? (Answer on
page 129.)

10 GOTO 60

20 PRINT “BUGS "
30 GOTO 80

40 PRINT “HATES "
50 GOTO 100

60 PRINT “CLARA "
70 GOTO 40

80 STOP

LESSON 2

Off to the candy shop, coins jingling in your pocket—what to
buy?

Pecan log roll is your all-around favorite, but it costs $3. If you
don’t have enough money for the log roll, you decide to get an all-day
sucker instead. In other words, IF your money is greater than $3,
THEN you will buy a log roll. Your decision depends on how much
money you have.

After the candy shop, you have homework to do. How will you
decide when to stop your homework and go outside to play? When
the last question is done, of course! In other words, IF your
homework, is done, THEN you can go play.
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Clara can make decisions in much the same way, using the
keywords IF and THEN. For example, type the following program.
The computer will ‘decide’ to keep printing random numbers if it
hasn't yet printed 15 of them.

10 LET COUNT=0

20 LET R=INT (RND * 1000)

30 PRINTR

40 LET COUNT=COUNT+1

50 IF COUNT<15 THEN GOTO 20

THEN

B 05 68 018 B 33 (3 60 €

PLOT UNPLOT REM RUN RAND RETURN IF INPUT POKE PRINT
CODE PEEK TA

N R
L
STOP LPR!NT SLOW FAST LLIST - UNCTION
ENTER

ARCSIN ARCCOS ARCYAN SGN

SI

COPY CLEAR CONT BREAK

mu --m

IN KEY!

Write an IF...THEN program of your own that will count from 1
to 44. Use a comma after your print line so the screen will look like
this:
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IF...THEN—the computer uses these commands to ‘decide’
what to do.

LESSON 3

You have to make a lot of decisions every day—what to wear,
what to do, and so forth. Computers make lots of decisions, too, so
that IF...THEN is very important. Let’s see how we can make Clara
keep score in a math game.

HomE VISITORS
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To do this, Clara will have to decide when to add points. Type
this program.

10 REM MATH GAME
20 LET SCORE=0

30 FOR T=1TO 10

40 LET A=INT (RND *10)
50 LET B=INT (RND =10)
60 PRINT A; “X ”; B

70 INPUT |

Line 20 makes the score zero at the beginning of the game.
Line 30 determines that there will be ten problems in the game.
Lines 40 to 70 come up with a random times table problem, print the
program, and then wait for the user’s answer.

80 IF I=A*B THEN GOSUB 200
200 REM SCOREKEEPING SUBROUTINE
210 LET SCORE=SCORE+1
220 PRINT “CORRECT”
230 RETURN

Line 80 decides that if the input is correct the computer will go
to a subroutine at line 200. The subroutine tells Clara to increase
the score and print that the input was right.

<>

PLOT UNPLOT REM L RETURN \F UT POKE PRINT

STEP <—
m R

bOT

[FUNCTION
ENTER
E

IN KEY

90 IF I< >A+B THEN PRINT “WRONG”
100 NEXTT
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Do you remember what the sign < > means? That’s right—not
equal to. If the input is not equal to the correct answer, the computer
will tell you so. Since the program never got to subroutine 200, the
score is not increased. Clara then goes on to the next problem.

110 CLS
120 PRINT “YOU GOT ";SCORE;” OUT OF 10.”
130 STOP

Lines 110 to 120 make the computer show the score. Line 130
keeps Clara from crashing into the subroutine at line 200.
How many problems can you get right?

LESSON 4

Some computer programs let you enter input without pressing
ENTER!

Games 1 and 4, where you pressed the key that was flashed on
the screen, are examples. The secret is the BASIC word INKEY$,
pronounced in-key-string. To see how INKEY$ works and how it
differs from INPUT, type the following program. After the equals
sign in line 10 are two quotation marks without a space in between.
Hold SHIFT while you press P twice.

0 055 66 OB R (8 (5 08 & 0

PLOT UNPLOT REM RAND R INPUT POKE PRINT

RUN ETURN 13
STEP <= <> >= ( )
i u ) P
RND

SIN TAN INT
NE!

STRS CHRS CODE TAB
DIM FOR GOTO GOSUB  LOAD LIST

SLOW FAST LLIST . + = UNCTION|
; -
C GN ABS SQR VAL LEN USR

CLEAR SCROLL  NEXT BREAK

CONT  CLS PAUSE
? < > £
x ‘Hc ]
AT 3

LN EXP IN KEY: NOT

INKEY$

INKEY$ is a function. Do you
remember how to make the
screen show [@?




10 IF INKEY$ =""THEN GOTO 10
20 PRINT INKEY$;

Unlike INPUT, which makes the computer wait for you to type
your answer, INKEY$ does#’t wait. If no key is pressed the compu-
ter just charges right on to the next program line. Thus, line 10 says
to Clara if no key is pressed (nothing between the quotation marks,
remember) then keep going back to line 10 until a key is pressed.

With INKEYS$, | charge right on to the
next program line!

Now run the program. Line 10 makes Clara wait until a key is
pressed and line 20 prints the key you first touch. Here is another
important difference: INKEY$ makes the computer pay attention to
only one letter, and not a whole word like INPUT does. To make our
program print more than just one letter, add the next line.

30 GOTO 10

Wow! When you type something now you sure can fill the
screen quickly! If the screen fills, press CONT to continue.
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We can also use INKEY$ to stop the program whenever we
wish. Add this line, being sure to put quotation marks around the A.

25 [IF INKEY$ ="A” THEN STOP

Try some more typing. What happens when you press the A
key? Add a line 26 that will use INKEY$ to make Clara clear the
screen when you press the V key.
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INKEY$—tells the computer to pay attention to the key that is
being pressed.

LESSON 5

The last program was fun the way it acted like an electric
typewriter. If the program isn’t still in the computer’s memory,
re-enter it, because we're going to work on it some more.

10 IF INKEY$="" THEN GOTO 10
20 PRINT INKEY$

25 |IF INKEY$="A" THEN STOP
26 IF INKEY$="V” THEN CLS

30 GOTO 10

First, let’s add a title line to our program.
1 REM TYPEWRITER

Now, let’s suppose that you want to be able to type the letter A
without stopping the program. We'll use the period key to stop
instead.

One way to make this change would, of course, be to type a
whole new line 25. There is an easier way, though.

1. Type LIST 25. Notice that the black arrow points to line 25.

2. Hold SHIFT while you press EDIT.

3. Line 25 now appears at the bottom of the screen as well as
the top. We are now ready to begin editing, or changing, this
line.

4. Hold SHIFT while you press the arrow that points to the
right. .

5. Keep pressing the ‘right’ arrow key until the is to the
right of the letter A.
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EDIT O O =

EDIT THEN TO GRAPHlC DELETE
5 8

PLOT UNPLOT REM RU \NPUT POKE PRINT

N RAND RETURN
STEP <= <> >=
Em sfT =BY s
S COS TAN INT RND STRS CODE PEEK
FOI

SAVE R GOTO GOSUB LET

PRl LPRINT FUNCTION
L Q] -

SIN AR(‘COS ARCTAN SG QR UQR

COPY CLEAR CON

ﬂ .-m.--
NOT

25»|F INKEY $="A" THEN STOP
26 IF INKEY $= "U" THEN CLS
30 GOTO 10

25 @ IF INKEY $="A" THEN STOP

25 IF INKEY$="Al” THEN STOP

6. Delete the letter A as usual. Retype a period instead, and
press ENTER. The edited line 25 replaces the old line.
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EDIT can save you a vast amount of time!

Now press the ‘up’ arrow key. (Did you remember to hold
SHIFT? Notice that (B), called a cursor, has now moved up to point
at line 20. Now you would be ready to begin editing line 20. Press
the ‘down’ arrow twice and the cursor point to line 26. The ‘up’ and
‘down’ arrows are used to move the cursor to the line you want to
edit.

The ‘left’ and ‘right’ arrows are used after you have already
pressed EDIT to move back and forth in a line without having to
erase everything. You can use them when you are typing a program
line also, not just when editing.
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EDIT—tells the computer to change a program line. The line
the cursor points to moves to the bottom of the screen for editing.

Arrow keys—these keys move the cursor through your pro-
gram to the exact part you want to change.

LESSON 6

Game time again! This time our game will scramble a word and
ask you to figure out what the word is. The words to be scrambled
are mostly computer words. After you have tried the program, come
back to this page to learn how to edit it to put in words of your own.
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The program name is “GAME 6", on the Chapter 6 tape. (See
page 146.)

* * *

Were you able to unscramble many of the words? You might
want to use this program with words of your own. Even if you don’t,
you should read the rest of this lesson to learn more about editing.

Type FAST before you begin to edit.
This speeds things up even more!

1. Type LIST. Notice that the words are stored in an array,
W$( ). Later in the program, line 220 chooses a random
number which is put into the subscript. This determines the
word to be scrambled.

2. Type LIST 80. This is an easy way to move the cursor to
line 80. Hold SHIFT while you press EDIT.

3. Use the ‘right’ arrow to move the past the word pro-
grammer.

80 LET W$ (1)=“PROGRAMMER”

4. Delete the word programmer. Type your new word, no
more than ten letters long. Then ENTER.

Are the quotation marks still in
place?
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5. Use the ‘down’ arrow to move the cursor to line 90. Edit line
90 as above and put in your own word.

6. You can put more words of your own into the other parts of
the array in lines 100 to 170.

7. Press SLOW before you run the game.

Happy scrambled words!

INSECTICIDE PATROL #12

This program has a bug in it. Can you debug it? (Answer on

page 129.)

10
20
30
40
50
60

LESSON 7

PRINT “WHAT DOES CLARA HATE?”
INPUT B$

IF B$< >“BUGS” THEN GOTO 60
PRINT “NOPE — TRY AGAIN.”
GOTO 20

PRINT “THAT IS RIGHT, ”;B$

Home runs, stolen bases, World Series...ah, baseball! Did you
know that Clara can be useful for a fan or player? Type the following
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program, which calculates either batting averages or a team’s won-
lost percentage. Notice how IF... THEN is used to decide which part
of the program to run (lines 60 to 80).

Since this is a longer program, you
might find it quicker to use FAST
while programming.

1 REM BASEBALL CALCULATIONS
10 PRINT “WHAT DO YOU WANT TO DO?”
20 PRINT “TYPE THE NUMBER.”
30 PRINT “1. BATTING AVERAGES”
40 PRINT “2. WON-LOST PERCENTAGES”
50 PRINT “3. STOP”
60 IF INKEY$="1" THEN GOTO 100
70 IF INKEY$="2" THEN GOTO 190
80 IF INKEY$="3" THEN STOP
90 GOTO 60

Lines 10 to 50 print the menu for this program. Lines 60 to 30
let the user decide what part of the menu he wants to use. Line 90 is
necessary because INKEY$ doesn’t wait for input. If the user hasn’t
typed a number yet, line 90 keeps going back, making Clara wait.
Lines 60 to 90 are also neat because they won'’t let the user type a
‘wrong’ answer, like L or 6. Anything other than 1, 2 or 3is ignored!

100 REM BATTING AVERAGES

110 CLS

120 PRINT “NUMBER OF AT BATS?”
130 INPUT A

140 PRINT “NUMBER OF HITS?”
150 INPUTH
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160 PRINT
170 PRINT “BATTING AVERAGE IS .”;INT(H/A) 1000
180 GOTO 10

This part of the program lets the user put in data about the

number of hits and at-bats. Line 170 actually figures out the batting
average.

190
200
210
220
230
240
250
260

270

Now finish the program by typing in the last routine.

REM W-L PERCENTAGE

CLS

PRINT “NUMBER OF WINS?”

INPUT W

PRINT “NUMBER OF LOSSES?”

INPUT L

PRINT

PRINT “W-L PERCENTAGE IS .7;INT
(W+L))*1000

GOTO 10

(W/

119



Run the program and input the
following numbers, or use numbers

of your own.
Batting Averages
George Brett, 1980 449 at bats, 175 hits
Hank Aaron, 1957 615 at bats, 198 hits
Reggie Jackson, 1973 539 at bats, 158 hits

Won-Lost Percentages

1927 Yankees 110 wins, 44 losses
1959 White Sox 94 wins, 60 losses
1974 Dodgers 102 wins, 60 losses
LESSON 8

Are computers magic? By now, of course, you should know
they aren’t. Computers just do what they are programmed
to do. You can, however, use what you have learned to teach Clara a
‘magic’ trick. Type the following program.

10
20
30
40
50

REM MAGIC TRICK

PRINT “I CAN DO A MAGIC TRICK.”

PRINT

PRINT “THINK OF A NUMBER, BUT DONT”
PRINT “TELL ME WHAT IT IS.”

At this point and at other points in the program we will give the
user time to think of a number before we go on. Since we will do it
several times, let’s put it in a subroutine.

120

60 GOSUB 300
300 REM READY? SUBROUTINE



310
320

PRINT “  ARE YOU READY? (Y OR N)”
IF INKEY$< >"“Y"THEN GOTO 320

330 PRINT
340 RETURN

Next the computer asks the user to do some arithmetic with his
number. After each time, GOSUB 300 will give time to do the math.

70
80
90
100
110
120
130
140

PRINT “MULTIPLY YOUR NUMBER BY 8.”
GOSUB 300

PRINT “ADD 6 TO THE ANSWER.”

GOSUB 300

PRINT “NOW DIVIDE THE ANSWER BY 2.”
GOSUB 300

PRINT “SUBTRACT 3.”

GOSUB 300

Now Clara is ready to do her trick.

150
160
170
180
190
200

| can do magic! 5

PRINT “THEN INPUT YOUR FINAL ANSWER.”
INPUT A

LET B=((A+3)+2-6)/8

CLS

PRINT “YOUR NUMBER 1S”,B

STOP

Line 170 is the key to the trick. Can you see how it undoes all
the user’s math—adds 3 instead of subtracts 3, and so on?
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INSECTICIDE PATROL #13

This program has a bug. Can you debug it? (Answer on page
129.) This bug is tricky, so you might need to type it in to find the

problem.

10
20
30
40
50
60
70
80
90
100

LESSON 9

LET P=1
DIM A$(3,5)

LET A$(1)“CLARA”

LET A$(2)="HATES"

LET A$(3)="BUGS"

LET P=P+1

IF INKEY$="" THEN GOTO 70
PRINT A$(P)

GOTO 60

IF P=3 THEN STOP

You've almost finished the book!

You've learned a lot, I hope. You now know most, though not
all, of the BASIC words that Clara uses. To see just how many
things you have learned, let’s list them.
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PRINT
ENTER
LOAD
SAVE
GRAPHICS
PAUSE
LET
FAST
FOR...TO
STOP
GOSUB
SCROLL
INT
EDIT
REM

This sure is an impressive list
commands!

i;:>

NEW
RUN
CLS
PRINT AT
DELETE
GOTO
CONT
SLOW
NEXT
LIST
RETURN
INPUT
RND
IF...THEN
DIM

How many of these BASIC words can you use in one program?
Write a game program of your own, using as many of them as you
can. Since games need luck as well as skill, use INT(RND*num-
ber). Use INPUT or INKEYS$ to let the player ‘talk’ to the computer.

Good luck!
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LESSON 10

not,

Your last computer quiz!
Do you understand all the BASIC words in the last lesson? If
perhaps you should review those commands you are unsure of

before you take the quiz.

The program name is “QUIZ 6” on the Chapter 6 tape. (See

page 147.)

Quiz 6

1%

%N oo

10.
11.
23

124

You want to change a program line. The cursor already points to
this line. What must you press before you can begin making
changes?

Which of these shapes is used as a cursor during editing?

. Which arrow can be used to move the cursor to a program line

you want to edit?

Which arrow key can be used to move backwards within a
program line without having to delete anything?

Study the flowchart on the next page, and then answer the
questions about it.

Which program line goes with step 6 of the flowchart?
Which line of BASIC goes with step 2 of the flowchart?
Which line of BASIC goes with step 4 of the flowchart?
Which line of BASIC goes with step 5 of the flowchart?
Study the program on page 126. Then answer the questions
about it.

. Which program line belongs in line 10?

Which program line belongs in line 507
Which program line belongs in line 70?
Which program line has a bug in it?



Choose a
number
between
1 and 10

> i |

Print Guess
my number

Pay atten-
tion to the
guess

Is
the guess
right?

Tell user
he is
wrong

125



126

10
20
30
40
50

70
80

60

REM

PRINT “DO YOU LOVE ME?”

IF INKEY$="Y” THEN GOTO 90
IF INKEY$="N" THEN GOTO 60

PRINT AT 5,0; "I LOVE YOU, TOO



Insecticide Patrol Answers

#1. Line 20: The second quotation mark was left off.
20 PRINT “HATES”

#2. Line 10: The second quotation mark should not be inverse

video.
10 PRINT EUNTS

#3. Line 10: A semicolon is needed after the row and column
numbers.

10 PRINT AT 18,5;“CLARA”

Line 30: The column number, 32, is off the screen. Also, there
must be at least four columns to print the word BUGS without going
off the screen.

30 PRINT AT 20,28;“BUGS”

#4. Line 40: PAUSE must have a number after it to tell Clara how
long to wait.

40 PAUSE 100
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#5. Line 90: There must be a RETURN at the end of every
subroutine.

90 RETURN

#6. Line 10: The loop goes past 21, which is the last row on the
screen that line 20 can print at.

10 FOR T=1 TO 21

Line 40: There must be a NEXT . . . line at the end of every
loop.

40 NEXTT

#7. Line 30: The computer will never get past this line because of
the GOTO. Delete the whole line by typing 30 and then ENTER.
Line 50: We cannot use variable B before we have told Clara to
make a box named B. Commands that set up variable boxes are
LET, INPUT and FOR. In this case, we need LET. The line can go
anywhere in the program before line 50. '

5 LET B=100

#8. Line 10: String variables must have quotation marks around the
word.

10 LET A$="CLARA”
Line 20: The string variable is mistyped.
20 LET B$="HATES”

Line 30: C is a regular variable and it should be a string
variable.

30 LET C$="BUGS”

#9. Line 10: Claraignores REM statements. Rewriteitasa PRINT
statement. i

10 PRINT “CLARA 7,
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Line 30 and Line 50: String variable names can only be one
letter long.

30 INPUT B$
50 PRINT B$

#10. Line 30 and Line 40: We must SCROLL at the beginning of
each loop. Thus, line 30 needs to be moved into the loop. One way to
do this is to type the following.

30
45 SCROLL

#11. Line 50: This line makes Clara go to line 100, and the program
only goes up to line 80. Where we need to go is to the line that will
print the word BUGS.

50 GOTO 20

#12. Line 30: We should go to line 60 if the input is BUGS, not if it
isn't.

30 IF B$="BUGS” THEN GOTO 60
#13. Line 60 or Line 10: Line 60 makes P equal to 2 the first time
through the program. Thus line 80 will never get to A$(1). Either of
these changes will get rid of the bug.
10 LET P=0

or

60 (ENTER)
85 LET P=P-+1
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Tape Recorder Use
e T

Connecting a Tape Recorder to the Computer

1.

Find the two-wired cord that came with the computer. Notice
that the cables are colored differently.

On the recorder, put one jack into the ‘microphone’ socket and
the other jack into the ‘headphone’ socket.

On the computer, attach the ‘microphone’ wire into the socket
marked ‘MIC’ on the side of the computer. Push the other jack
into the socket marked ‘EAR’.

Make sure that you have the wires connected correctly and
pushed all the way into the sockets.

If the recorder has a tone control, turn it to maximum treble.
This will make the tape sound even more ‘screechy.’

. Turn the tape recorder volume control about three quarters of

the way up.

If the Tape Doesn’t Load:

. Did you type the program name correctly?
. Did you rewind the tape to the correct place?
. Examine the colors of the cables between the computer and

recorder. Is the recorder correctly attached?

Is the volume setting correct? Adjust the volume level up or
down a little bit (usually up) and try again. When you find a level
that works, remember it!
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5. Remove all but one of the cables between computer and re-
corder. In other words, leave the MIC cable in if you are going to
SAVE, or leave the EAR cable in if you are going to LOAD.

6. If you still have problems after trying all these ideas, the tape
itself might be at fault. Do other tapes load correctly? If not, the
tape is probably not at fault. Check the manual that came with the
computer for further suggestions.

Usually, once you find the correct setup for your record-
er you will have few problems. So keep trying!
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Program Listings
e e e s e mmn e e e e

All programs run on 2K Timex Sinclair 1000.

CHAPTER 1

The programs mentioned in the text provide additional practice on
computing skills. The six games and six quizzes all will run ona 2K
Timex Sinclair 1000. They are available on preprogrammed cas-
settes. See page 159 for details.

The program listings follow. Take care, for they must be
entered exactly as printed. Lines with inverse video or graphics
characters are often difficult to figure out. If you have difficulty with
any of these lines refer to the program notes, beginning on page 149,
for help.

Game 1

3@ LET T=3

48 LET U=T-s7T

S LET HI=MOT U

&8 LET H2=H1,

T8 PRINT |YT T,T;:"
T T%U,T; ‘B oeaME 14

S@ PRUSE 148

o CLS

188 PRINT TRB 7T: V@ :

118 PRINT R LETTER QILL FL&
BH ON THE® ., “ECREEN. RS FAST AS ¥

: ﬂ.m' 11 T.
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Ou CEaN, T L. UPRESS THE CORRECT RKREY .

AB@ PRHINT © THE FARITER YOU QRE.-'
THE MORE” ,"POINTS ‘t"ﬂi_i GET -
igge PRINT . HIT ESEESS JUHEN TR
ERDY

148 INPUT RS

158 CLS

168 LET S=RNOT U

17@ LET B=15

188 PRINT 81T W,15; "SCORE™

ig@ PRINT AT 4,15 "HIGH SCOREST
;AT 5. 15;“3@ “'Hl AT &. 155 2. 7

288 LET B=p-U

2318 PRINT AT U.4; "READYT™
2@ INPUT

258 REM

Ef‘*—@ aniﬂ SRR

S8 LET . R~;ﬁ* IRMND ESE6: +25
8 FOR T=70 TH U STEPR -1}

270 PFRINT ﬁT U,UCHRS R

28@ IF, INREYs= SN rHEN GOTO @32¢

296 IF INKEYE=CHRS$ R THEN GOTO

T 38@ PRINT at u.u:"E
RA® LET T=IMT {72}

32e PRINT AT w0 -
AEE NEXT T o

I4@ PRINY @7 U, i
358 PRUSE 7S R

368 LET 5=é+?

378 PRINT a7 U215

35@ IF NOT B THEN GOTO 2400
306 GOTH @286

488 FOR T=U TO 3@
418 PRINT AT U,u; "B
400 PRINT ST W,u:™
438 NEXT_T
A48 REM & = = =
ASE IF S<H1 THEN
466 LET HE=H1

478 LET hHi=3

468 COTO 8518

4a@ IF S<H2 THEN GOTO @518

sS@@a LET H2=5 _
S1@ PRINT a7 S.i8:HL1:AT 5,18 H:=
S5@ PRIMT AT 2.U; “PRESS T
Q STGP, " . "ANY OTHER KEY TG PLAY
AGARIN.

=53 IF INKEYS$="" THEN GOTO 853€
S48 GOTO &515S8@

Quiz 1

28 LET S=NOT PI

28 LET 51i=%5

38 LEYT LU=pPIrsPI

A5 PRINT &7 B,.9:
T S5 “i SUIE X §'
R




S8 PRUSE 138
&ed LIN F§$‘£B_;._133

T FOR H=E8 7O U
S8 LET Kxil ="5S1382DELETE"T
S@ LET RS2 ="2673 -
188 LET Ks{31="15363"""
118 LET RSi(4) =""148225HIFT™
128 LET RA${(5! ="B836821PRINT™
138 LET 8es$i5) =""gagag="
148 LET ®${T) ="aaoos@
iS58 $i8}! ="O0B88ENTER"™

LET &
168 IF H THEHMN GOSUB 8526
178 FOR P=u 7O &S
188 CLS
i9@ PRINT TRB 8" "QUESTION “;P+i
= BND )

= T ;.\.:

22@ FOR F—U TO 4

238 LET C= L-RL. R$(P,F)

=248 PRINT F:° iREIC.B TO 2
258 NEXT F

=S58 LET C=C0ODE INKEYS-URL “238°
Earﬁ IF C<U OR Crd THEN GOTO G628
@igg IF C=URL A%iP.S) THEN GOTOD
298 IF NOT F THEN OTO 8338

388 PRINT AT 12.5;:"NOPE - TRY &~
GRIN

JI3i@d LET F=MNOT WL

I=z8 GOTO az=se

33V PRINT AT 12.,5; "ANSUER IS *-;
REFIP,6 TO 1}
Gﬂgg'.PRINT = eRESS UUCGTTt TQ O
53&‘3 IF IMKEYZ<(:»"C" THEN GOTO 34

358 NEXT P

3868 NEXT H

TR CLS

3868 PRINT T8EB &; "8 AT

I PRINT AT S.u; “FIRST TRY - ¢

S

488 PRINY AT 7.,U; "SECOND TRY -
“:51

416 IF 5<8 THEN GOTO G448

428 PRINT AT 12,.5;: "CONGRATULATI
ONS ™

158 STOF

448 PRINT RT 12.8;"YOU NEED PRE
CTICE.”,"STUDY 8 BIT MORE, THEN
TRKE"™, "THIS QUIZ AGRIN."

458 STOPR

478 IF F THEN LET S5=5+U

488 IF NOT F THERN LET 51=51+U
498 PRINTY AT 12,5 "THAT IS RIGrH

H
S88@ PAUSE 188
5189 GOTO 8358
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SE2R LET SiUl ="18421RUN"
S3@ LET R%$(2) ="g27ia2L0ab"
S48 L BRE {3} ="27363INEU"
S5S@ LET A% {d) ="S82144ENTER"
SE78 LEY A (8) ="2a@8a8asHIFT"”
S858 LET 8% (71 =" CoagePROGRAM™
59&@ LET A%{8) ="a8S888CASSETTE"™
588 RETURNM

CHAPTER 2

Game 2

ET U=RPIsPI .
12 LET O .
PRINT —U, F; —— .!%
iATOFLEivE GAME 2 FUGAT FHULF

3@ PRUSE 158

S5 PRINT ....7@& RETURN TO MEHM

S& PRINT .71 DRAESUINGTY

Fa PRINT L, .72 FLASHING GRAPHI
S& PRINT . “'3 HMARZE MRRKER”

S8 PRINT 4 5TvaR v

_,:1@2! IF INKEY £="1" THEN GOTOD 82F
15
Bii’i@ IF INEREY =27 THEN QQTO 848
@12'3 IF INKEY:="3" THEN GOTO B85&
138 IF INHEY$E="47 THEN STOP
148 GOTo aiaa
ZB@ CLS

Si@ PRINT 87 URL 14 ., NQT U;us
E THE ARROWES oM KEYS B, &, 7 8k
D8 TO BRRW.T

228 PRINT , .T"PRESS CLS TO CLESE

THE SCREEN. ™

2328 FPRINT . 7PRESS 787" T REY

URN_© A
235 PRINT ,,"PRESS ""uW"" TQ ERE
SE, ""@"" ¥O DRAU"

.il

248 LET X=URL "31~”

258 LET Y=UaL "=28”

ZE8@ LET DS=INKEYS

265 IF DEHE="Q7 THEN LEY F=U

2656 IF Ds="4UT THEN LET F=NOT U
278 IF Ds="U" THEN GOTO 828
28@ IF Ds="8" THEN GOTO 884@
298 LET X=X-~-({U aND Ds="5" AND x
PMNOT U ¢ (U 8ND DE="8" AND X {63}
F@88 LET Y=v+{U AND D5=""7" AND Y
€23 —-{U AND DE=T6" RBND Y2182

Tig IF F THEN PLOT X,Y

15 IF NOT F THEN L*NPLDT XY
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2@ DT azaea

488 CLS

418 PRINT AT 1i1.8;:"PRESS "ma"”
T RKRETURMN T

428 DIM T (S}

425 UNPLOT NOT U,

438 FOR X=U TQ ©

44@ LET TiX!=INT (RNDx1i@) U

458 NEXT X

458 FOR Y=U TO ugL "sa"

478 FOor X=uU T 5

48@ FPRINT CHR$ TIX3:

42 IF INEKEY®="8" THEN GOTO aads

588 NEXT X

518 NEXT Y

S28& SOTO 84205

cEag CLS

1@ PRINT AT NOT U,.U; "PRE3S 73
wv T DO B ONEW FF!TTEF:'N. "

528 F‘QIN‘“ RT uU,.u; “PRESS "7"a@"" ¥
o RETURN

S£3& LET X=INT {RND=x38!+U

S48 LET ¥ =INT IRND=z35)+U

E£58 LET T=INT {(RNDsz2)+U

&6& FOR F=U 70O X STER T

87& PLOT X.,F

o8& PLOT F,X

£9@ IF IMKEY H="" THEN GOTO @&84

FR@& IF INKEYs="1" THEN GAOTO ac

Fid PLOY Y.,F
728 PLOT FLY
73@ NEXT F_
T4E GOTO &858

4@ PRINT AT 8.38;°" P
T 2,8, "8 8UIZ = g ;AT id.,8:; " _
S8 PRUSE 138@
G@& DIM B8, il
78 FOR H=S TO U
858 LET Asiu) ="78183¢="
o LET 8zi2: ="25831RY
Igd LET as{d} =“¢138§"
338 LET g8s3i{41="4613 =
128 LET A5i{5)} ="73454RUNT
ARG LEY 88! ="R8a88INT"
148 LET R$i7) ="agaaNaT”
1S&@ U A5 {3 ="2a88987 "
6@ IF H THEN GOSUR abtze
iF¥a FoR =0 TOQ ©

188 LS
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ioe

PRINT TRBE 2; "QUESTION “;P+i

= ND H
Z@e PRINT
23id FOR F=Ud TO £
Z29 LETY C=uURl 95&? 1}
23 PRINT F:; & 'h%lf e TO 1}
248 NEXT F
oER LET C=0CD0RE INKEYS-
wssa IF o¢U OR G4 THEN LQTB azs
wr
oFE IF o=UfL A%i{P,.5! THEN SOTR
DATD
SEE IF NOT F OTHEXR GOTC fater=sa)
oo PRINT ST 125 TUROENE - TRY
RBoRTINT
@@ LET F= NQT o
i@ 070 a2
25 PRINT RT 12 .5; "ANSUWER - T F
$iF.& TO
23@ sﬁlﬁT TAaR S; CBRESS TUTCTTY TG
LS ' £33
%35 IF INKEYS<»>"0" THEN GOTO 8z
et
S48 NEXT B
S=a8 NtXT fi
3ISH
27E PRINT TARAS 1i: "YOouR SCOREY
gaa PRINT BT 5. u,“FEPbT TRY - 7
“3§§ ERTNT 87 7.L; "SEQOND TRY -
A& IF S48 THEH QGTL 2438
Gi§§ PRINT o7 12.5; "CONGRATULRTI
42: STOF
A=E POZINT BT 12.8;:7YDUu NEED PR~
STICE.®T
A4@ PRINT “STUDY SOME HORE THER
TOEE THISY”, "UIZ RAGARIN.T
4Fg STOF
A7@ IF F THEN LET 5=5+U
asa IF NOT F THEN LET Si=53+U4
$o8 PRINT o7 12,.5:0You &oT IT
sai PRUSE 188
=i GOTO Aa548
S0 LET Sl ="7F1l62 SSRVE”T
523G LET Rsi&;:"RE?iaPRUbE"
548 LET R$i3¥=“5183¢FUNCTIQN"
ss8& LET R$€¢}="EE¢RQGLR"
558 LET ﬁ&(S):“S”SblLRRPHICS"
s57a LET axit: ="ZAgR@PcoTO"
sag LET a%ivr= =" R@@A@aLOoRD "
sSa@ LET AR iSr = ="@ZP@REPRINT AT
ERE RETURN
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1@ LET D=UAL "i1e"

2@ LET U=D/D

48 LET TH=U

S8 _FRINT 8T D-U,b; "F== ——
SAME 3 B AT D+U.D;

6@ PAUSE URL “isa

7@ CLS
B8 PRINT TAEB Dy, i e
S8 PRINT . mI UTlL HIDE A THEF

SURE BOX SOME-UHERE ON THE SCREE

188 PRINT ,," TO FIND THE TRERE
URE YOou ﬁUS""“ “GUEES FIRST THE R
DU NUMBER AND 7, "THEN THE COLUMM

NUMBER. ™

118 PRIMY (,."THE SIZE QF THE TF

EASURE DEPENDSON HOU QUICKLY YOU
SUQOCEED .. ™

M;!.:.—::B PRINT .., RERADY? Yy OR
138 IF INKEYEZE<:>»"Y"™” THEN GOTO a1

148 0DIM §$iu+u Iiéﬂ" PIX

=28
=Rl »z22v
i@ DIM (QAE BN
206 LET {3y =INT {(RND=xC?

2168 LET R{U+UI =INT (RNDx321}
228 PRINT TARD URL 5T CTRERDURE
AT . TRB D+ U LT ITRE VAL a8

x
238 LET
2358 REN
248 FOR
288 LET I=I+{LAL 5" AND &>
288 LET C:E--!- (5} BND G}
278 LEY P=
288 FOR T=U TQ o
298 PRINT AT NOT U.I:; "Bl :RY7T

X

31i@ INPUT A

328 IF RAKNOT U OR RKRXC-U THEN &GO
TG 8538

338 IF R{D! 8 THEN LET S§=" <
348 IF RI{G} >R THEN LEYT S%=7" * o
358 IF RI{G!=A THEN LET S%=" =
368 PRINT IsiB);™ IS “:S5%:08; *
378 IF AL*RIIG) THEM 6OTO a=7e
3G PRINT 87T MNOT U.IXI; " “LIRT O
O7 U,I+Us+uU; RIG)

308 NEXT &

488 PRINT AT U+U . NOT U; "YOU GOT

IT.
4318 FOR T=U TO uRtL “sav
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428 PRINT 8T RIW RIDHFLY 1 " HT
7Uy RoUsyy ; TE
438 NEXT T
£48 IF P<U THEN LET P=U
95-53 LET T=PsP+INT (PxiRND+.5} %3
23
4688 IF T>TH THEN LET TH=T
478 CLS
488 PRINT “THE TREASURE WAS %,

498 PRINT .., . HIGREST SCORE 7

S8& PRINT AT DD U; "PRESS “U"Yy""
LT PLAY AGRINT T m TO STOP

S18@ cOTO 9815e

53@ PRINT AT D.U; “OFF THE SCREE
N (8 TO " C-U;:" 3

548 PRUSE DD

E5@ PRINT AT D.u:"

{
568 GOTO azve

a@ LET I=R+U
108 PRINT AT I.I+y; feee——————
;8T TAULTHUL "5 aurz’' 3 gUiaT 1a.c

“1i@ PAUSE uUAL " 158"
i28 DIR QH{I . R}

%

i3@ FOR H=8 TGO T

i14@ LET AU} ="12E681ix"

1S8 LET RFI(T: ="14323357

168 LET ASI{INT PII=53742>»"
A8 LET RSt =“"2544‘—“

A8 LET Afil) ="00688>

19@ LET ASiE) ="08688 3

288 LET 8% iR =""02088>

218 LET asfi{I:="02688X"

228 IF H=L! THEN GOSUE 8538

238 IF H=T THEN GOSUD 0658

248 FOR P=U TO @

25&@ CLS

268 PRINT TRE I; "QUESTIODON ":P+({
QxH AND H3

278 PRINT

288 FOQR F=U4 TG &
298 LET C=URL K’ Ll,
3I\@ PRINT F: 7 cinRs
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31@ NEXT F

328 LET F=NOT U

33@ LET C=CODE INKEYS-URAL ~"28°¢
8343 IF & DR CO<<4Y THEN GOTO 83C
3S8@ IF C=uRl RFP.W! THEN GQTO
AT4Q

35@ IF F THEN GDTD 2488

78 PRINT RYT E+E.W: "NOPE - TRY

RGRIN“

388 LET F=U

398 GOTO 8338

488 PRINT A7 E+E. W "RNSUER IS ¢
JRE(PL,E TO 3" o

418 PRINT TAB W "PRESS TTeYTt TCO

CONT _~
S¢15 IF INKEY$<>"CY” THEN GOTO 43
428 NEXT P

438 NEXT H

448 CLS

458 PRINT TEE SR, "YDUR 3CORE™
gﬁﬁ PRINT a7 4 U "FIRST TRY - 7
&?? PRINT AT R,U;"SECOND TRY -
LLERY 5

L4

488 IF S5<Is:l} THEN GOTO 8518

498 PRINT A7 E+E. U "GO0D WORK.
ON TO CHRPTER 47

sSa88 STaP

S16 PRINT AT E+E . NOT U; "YOU NEE
o PRACTICE.™ ., STUDY SOME MORE., 7
HEN TRY 8GRINT

528 3ToP

S48 IF F THEN LET S51i=51i+0

558 IF NOT F THERN LET 5=5i+U

583 PRINT 87 E+E.U; "YOuU GOt IT.
RI -

578 PRUSE uRL "iaevw

588 GOTO 8420

59@ LET AR ="21642 LET “
888 LET RAsS(T)} ="62752 FRS5T ¢
§1@ LET B {INT PI)}=87363 GOSUE
52@ LET B2{(Q} =""31844 RETURN ”
838 LET Aagiul ="g8aa@a S|UE &
548 LET as{(E) ="860080 S5LOoLR =
658 LET ASI(R =880 CLS &
568 LET AS(I) ="89688e GcoTo
578 RETURHN

6880 LET Agfi{UlI ="145614"

6868 LET "/si{T) ="7332448"

FEa LEYT AS{INT PI}=728347&"
Ti8 LET A%if) ="2143538°%

728 LET AS W) ="aasla3™

F3&@ LET RAgE! ="2652a6"

FT4R LET A% (R =""agaaasar

7E@ LET 85Iy ="008086060"

768 RETURN
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CHAPTER 4

ET B YRR
S8 PRRINT RT Dl 5 Q; "M”
SRT DD T BRAME & FUoAT DD R

T FOR T—l TO ige

S8 NEXT T

o] CLS

s;GE LET RfE=" STOP A SLOW D FAST
F ONEFY 8 SCROLL. B TO 4 FOR F_GOT
O o E0SUR H RETURN ¥ LET L LIST
¥ NEXT M PRINT P RUN R CLS U“
119 PRINT AT DxTUU, NOT U; "

izZ@d FOR =1 TQ 285

IS8 PRINT o7 u,D; ™PRESS "1 7
O CCAT TW,D; el ON. T

14® LET R=INT {(RNDsUSL 18" +U
=%SE! IF INKEY$<3>"31i" THEN GOTO &3
“165‘3 BPRINT AT u.,D:°

i7a PRINT AT Tu,D:A{RxTH- ;7

388 FOR T=31 7O _ ia&
ig@ IF INKEYS$=A3{R*TW} THEN GOT

2i® NEXT G
228 _PRINT AT TW,D:°

TOoP
248 IF F<UAL “&" THEN LET Bs="1}

=58 IF F=TiI THEN LET B3=" ?"
258 IF FTu THEN LET B%=" ”
278 PRINT AT LU EB%

Z8@ IF F=NOT U THEN GOTO &31@
298 LET F=F-U

B8 GOTO @218

i@ FOR T=D TQ & STER -U

I28 PRINT AT TU BT *

338 FOR &=U TO

3482 NEXT &

3IT@ NEXT 7T

I68 PRINT AT T, D TiEEE

7@ PRINT aT NOT U,TW;® AT K
orT v, TR ¢
JRes=0% PRINT AT U,TM;“nf";ﬁT u,Tu;
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=1
42a

2

18R

FOR F=TWd TO URL “=1*
PRINT 8T F.U; "J9%%We ";AT F,uU

NEXT F
PRINT AT F-U,U; S Bl.

LET S=NOT PI

LET S1=5

LET U=PIsPI

LET T=U+ul

LET &=u/1. 4™

LET U=&+U

LET E=L3+L)

LET R=E+U

PRINT AT R,R-}T' "m"

IRT R R+T:VE QUIZ 4 B:RT uwig,

(RS 2
118

1=28
13@
148
isa
168
NT ¢
178
igag
iga
288
22
238
248
=25a
2aa

ER/USE USsL “15@“

DIMN RSI(R.R+ES

FOR H=S T T

LET Asi{) =1461 LIST ©

LET Rsi{T} ="86723 CONT ©

LET KRFLINT PILY="7362 18 PRI
LET 830y =""31452 LIST 1=
LEY RS =""8888 LISYT -1S8°
LET R3(E)} ="0888 ENTER"™

LET &SR} =8888 CLS5 =

IF H=U THEN GOSUE 8532

IF H=T THEN GO3JUD O8G509

FOR P=zU! TO @

oS

PRINT TARB R; "QUESTION P+ (¢

a%H AND H}

278
288

PRINT
FOR F=U TO INT PI

298 LET C=URL RSP ,F)

388 PRINT F: ™ TsAgE N TO
318 NMNEXT F

JA3@ LET C=CODE INKEYS-URL V28"
JId4@ IF C>»INT I OR C<U THEN GOT
g @933a

358 IF C=URL a3{P,0) THEN GOTO
2548

3[Ied IF NOT F THEN GOTO @4a8
Q7@ PRINT AT EJ+E.W; "NOPE - TRY
AEAINT

388 LET F=NOT U

3g8@ GOTO &a338

488 PRINT ﬁT JEHEL W TRANSUER IS U
JRSP.U TO ¥ -

sa-lG.iOPRINT TRE u; "PRESS “U“Cv™ TC
jeiu)

415 IF INKEY <0 THEN GOTO 412
428 NEXT P

£38 NEXT H

448 CLS
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AS8 PRINT TAB E+uU; "YOUR SCORE™

%53 PRINT AT W, U "FIRST TRY - ¢
478 PRINT AT R.U; "SECOND TRY -
;51

488 IF S5«R+T THENM GOT0O 8518

498 PRINT AT E+E.,U; "E0O0D WORK.

ON TO CHAPTER 4°

sg@g STas

518 PRINT 87 E+E.NOT U;"YOU NEZ
D PRACTICE. ™

S28 PRINT TSTudyY 30OME MORE, THE
N_TRY RGR Ime

53@ STOPR

548 IF NOT F THEWR LET S1=51+U

SEEG IF F OTHENM LET S=54U

SEB PRINT BT E+E.u4: “THAT IS THE

ONE &

STE PHUSE u&L tiagsr

=88 GOTO 8428

598 LET Asiu —"1251 PRINT et

38 an *-- 28 20

588 LET ASITI=C1523 PRINT “rav©

- z® 33 e 82 2z
»

"518 LET Asi{INT PI)}="5372 SCROLL

TR 8

3BT &26¢ LET Af{g =T8343 SCROLL

33

EQ LET 8s{4} ="8a8a PRINT BT &,
- 33 R® *It T2 23
5#@ LET A iE: ="8888 COoNT ¥
E58 LET Az i =888 PRUSE 38>
EFE RETLURN
88 LET R${U)="?lq“FqR"
E98 LET Rz {T}="2381TO
FTAE LET S {INT PIX=VI332NEXTY
FTiL LET AR} =8743R+B"
F2B LET Afiu) =@l ET "™
TE& LET "gf{E}! ="al888238"
FA4E LET A (R} ="@Q@v2ad + 35T
TEE RETURN

CHAPTER 5

Game 5
I8 REHN

2@ LET Aa=uaL "gv

3@ PRINT atr_uaL "8,
W%“_;m- f.8:"F GANME S

‘4@ LET sS=unL ST

S@ FOUSE VAL 158

£@ DINX A$IS, 5

TR OLET B il ="LIKEST
88 LEYT Qs{2 =""LQueEs”
S©® L ET R i3 =THRTEZRS
igs CLs

138 RER

128 PRINT O GIRLS NAMES
LU THEN INPUT 5 BOYS NEMHES. ™
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138 PRINT : ==

148 DIM .'45399&_ “‘C‘“_.RB
158 FOR M=1 7O ia

IEE PRINT Ny ™ v i

1TE INDUT NS (M)

158 PRINT MEINT

L A28 IF N=5 THER PRINT s
28R NEXT N

218 REM B

228 CLS

238 LET C=NOT &

248 PRINT 87 uURl 18" . NOT 5: PR
E58 UU1vT T EDIT NERMES.™
ggﬁﬁ FPRINT “PRESDS 8BWY KEY TOo GO
268 UNPL{}T NOT = UGt “42“
588 LET Fi INT
298 LET N=INT (RND£S? +1

328 LET B=INT (RMDx3! +URL 6"
‘3—1@ LET C=0+3%

335 REWH EG‘:’ an GIRL FIRET’?

S48 IF RND: .S THEN GOTO @37@

SIT@ PRINT NN TARB S+5:RA%(R) ;T
BB URiL TlaviNZ B}

Sed GOTO &8

IT7E PRINT NIEBI [ TRE S+5:R$8AY [T
8B URL 1T NG (NY

38 PRINT

328 IF INMKEYE£="" THEN GDTLD 395

488 IF INKEY3=""1" THEN GDSUB 44

4316 IF C=UEl. 8" THEN GOTO 2286
428 GGTBQ"-"—@

448 CLS
458 PRINT "YOuR LIST s
4688 FOR HN=EA5 TO S5+5

FE PRINT M: T "‘N$ N,

488 NEXT H

498 PRINT 8T URL Ti1ie"  NOT S5; "NU
HMBER OF NEBME TO CHRHNGET™

S88 INFUT N

Big8 IF N:5+5 THEN GOTO g

S22 PRINMT AT ugl iev, NDT 5 RO
U ENMTER THE HNEL MNAaME.

S3& INPUT NSN3

S48 PRINT 8T PISFPILINT NA2,URL
TAET -IURL T3V FINSS-INT (NA2Y) )
ME (N2

E58 PRINT OT Umb 18" . NOT 5 Ta
Y MORE CHRNEESTIY OR NI ™ ]
S88 IF INKEY =YY" THEN GOTO 49&
S""@ IF INKEYE<>»"NM" THEN GOTO SE

583 CLS
59@ GOTOo 23a
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18 LET S=MOT PI

28 LET S51=3

3@ LET U=PLsPIL

4@ LET T=u4l

S8 LET @=URL T4

58 LET U=2+0

TS LET E=tdild

88 LET R=Eil

2@ PRINT AT &, {47 e
JAT ReU.RTIVE _BUIZ 5 PUIAT UG,

10é Poee a1 sa
118 DIMN ASR,.R4)

138 LET R} ="SizZ2INPUTS
248 LET AS{7)="235S1REM"

158 LEY RASiINYT PIl ="G133BRERAK™
ig8 LET 83{f¥="7ld43F0R... T *
A78 LET fsill) =-"8g8gENTER™

188 LET Ry (E} =2gaasdvor>

ig9@ LET R3(R) =8888LET"

288 IF H=Ll THEN S03UB 8578

218 IF H=T THEM O35UB 2558

ZZEe FOR P=U TGO &

238 CL.Ss

248 PRINT TREB ®H; "QUESTION P+
SaH SND M)

25HE PRINT

268 FOR F=uU TO INT PI

278 LET C=URl Rsip.F

288 PRINT F; & “‘F?&EC WD )
288 NEXT F

S8 LET C=CODE INRKREYS-URL 28"
Ji1@ IF C:INT PI OFR C<U THEN GOT
o goad

I2@ IF C=URL. A i(P,.8 THEN Q7o
a5z2a

338 IF NOT F THEN SOTO &3

348 PRINT &7 EsE, ’"L}RQNC‘ TRY
BEAINT

358 LET F=NOT u

IeEd COTo a3zas

STE PRINT 87T E+E .. u; "ANSWER IS5 *~
RSP, TGO 21 =

388 PRINT TF%B W UPRESS TUCYCTTT TO
S0 ONT

BJB@ IF INKEEY $<:>"0" THEN GOTO 3%

488 NEXT P

418 NEXT H

428 CLS

438 FRINT TRE Ei+u; "YOUR SCORE™
448 PRINT AT W,U; "FIRST TRY - ¥

458 PRINT 87 R.uU; "SECOND TRY -

488 IF S5d0R+7 THEN SOTO 8498
478 PRINT AT E+E.U; "CONGRATULRT
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TONS. ", "7
488 STOP
498 PRINT AT E+E,NOT U "Y0OU NEE
B PRACTICE.”
S8 PRINT “STUDY
M OTRY aGRINT
sSTOP
IF NOT F THEN LET S1i=531+U4

IF F THEN LET S=5+U"
PRINT 87 $ R T

oN TO CHRPTER &7

SOME MORE, THE




CLS
]ER

LET W=INT (RRDsDY +U
FOR U=l TO ©
IF Wgdl . ur=" " THEN GOTO &=

NEXT o

LET U=U-u

DITM LU}

FOR L=U TO UQ

LET ULy =NOT u

NEHT L

FasT

PRIMNT TRE D "UNSCRAMBLE IT"T
UﬂPLGT NOT_ =2

FOR L=U 10 U

LET R=INT (RND3:UI +U

IF LR} THEN GOTO 09340
PRINT Usil, R} ;:

LET URI =U
NEXT L

50

LET SC=SC+U
REM EIESEE
INPUT 2%

IF Zs=usill (U TO Ul THEN GG

;"X':‘:“"

TGO 8t1e

428
448

=z

=

BEEINMNT :.:7
IF LEN ZTg4U THEN LET G=LEN

iS58
268
TRB
478
L86
4868
o889
Sig
Son
S38
S48
GO,
S5a
56&
=8
e
S7S
S=8a
SR
cga
G1&
28
R}
56

FOR T—u TG =

§F"§§§T)—u$tu ., TI THEN PRINT
NEXT T

IF NOT L THEN GOTO G626

LET L=NOT L

SOTD 2488
PRINT . el

LET gl"Sl-é-a!} PN& L I

LET S2=582+{4 aMND NOT L3
SRINT ..U FOR ANOTHER
wowRegedlen aToe &

iF INKEYH="11" THEHN GOTOQ =2

IF IMKEYE<:U"H” THEN GOTO &%

oLE
REHW B =

PRINT FIRST GUESST .81
PRINT T3ECOND f“UESS" s 22
PRINT “HISSE:::“ B~ (851+82)
sSTOP

PRINT . "THE HORD WURS " Ws(

GOTO 8548

147









210
380

Game 2
20

50

aQuiz 2

40

100
110

Game 3

50

80
420
500

Quiz 3
100

" Game 4

50
60

150

PRINT CHOICES
YOUR SCORE

Graphics E, Graphics 7 eight times, Graphics R;
Graphics 5, Graphics 8; Graphics W, Graphics 6 eight
times, Graphics Q

TYPE THE NUMBER YOU WISH

Graphics E, Graphics 7 eight times, Graphics R;
Graphics 5, Graphics 8; Graphics W, Graphics 6 eight
times, Graphics Q

Graphics R

Inverse R

Graphics E, Graphics 7 eight times, Graphics R;
Graphics 5, Graphics 8; Graphics W, Graphics 6 eight
times, Graphics Q

DIRECTIONS

Inverse +

BREAK

Graphics E, Graphics 7 eight times, Graphics R;
Graphics 5, Graphics 8; Graphics W, Graphics 6 eight
times, Graphics Q

Graphics E four times
Graphics E, Graphics 7 eight times, Graphics R;



|

110
220
240
250
260
360
370
380
400
420

Quiz 4

100

Game 5

30

110
130
190
210
270
330
430

Quiz 5

90

Graphics 5, Graphics 8; Graphics W, Graphics 6 eight
times, Graphics Q

Graphics Q, Inverse space five times, Graphics 4
BETTER LUCK NEXT TIME

Graphics 8, Graphics R three times

Graphics Q, Graphics R, Graphics 4

Graphics 5

LOOK OUT BELOW

Graphics 6

Graphics 6, Graphics T

Graphics T four times, Graphics 4

Graphics Q, Graphics 4, Inverse space, Graphics Q,
Graphics 3

Graphics E, Graphics 7 eight times, Graphics R;
Graphics 5, Graphics 8; Graphics W, Graphics 6 eight
times, Graphics Q

Graphics E, Graphics 7 eight times, Graphics R;
Graphics 5, Graphics 8; Graphics W, Graphics 6 eight
times, Graphics Q

INPUT NAMES

LADIES

GENTS

GOTO EDIT?

CHOOSE RANDOM MESSAGE

PRINT LOVE NOTE

EDITING SUBROUTINE

Graphics E, Graphics 7 eight times, Graphics R;
Graphics 5, Graphics 8; Graphics W, Graphics 6 eight
times, Graphics Q
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Game 6

180 Graphics E, Graphics 7 eight times, Graphics R;
Graphics 5, Graphics 8; Graphics W, Graphics 6 eight
times, Graphics Q

210 CHOOSE WORD, CHECK FOR END
325 SCRAMBLE WORD

395 CHECK INPUT

420 NOPE

445 RIGHT LETTERS

510 GOT IT

575 END GAME

Quiz 6

90 Graphics E, Graphics 7 eight times, Graphics R;
Graphics 5, Graphics 8; Graphics W, Graphics 6 eight
times, Graphics Q

140 Inverse greater than
470 WHOLE
650 LOVERS
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Index

A
Addition, 44-45
Array, 94

BASIC, 2
BREAK, 39-40
Bugs, 13

Comma, 76-78
CONT, 73-74
COS, 47
Cosine, 47
Cursor, 115

DELETE, 6, 7
DIM, 95-96
Dimensions, 95-96
Division, 45-46

EDIT, 113-115
ENTER, 4, 7
E+, 51-52
Equations, 84

FAST, 48-49
Flowchart, 61-63
FOR ... NEXT, 66-68
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FOR ... TO, 64-69
FUNCTION, 35
Functions, 37

GOSUB, 52-54
GOTO, 38-40
GRAPHICS, 25-43
Graphics pad, 32-33

|
IF ... THEN, 107-109
INKEY$ 111-113
Input, 82-104
INPUT, 82-83
INT, 98-99
Inverse printing, 26

K
Keyword, 22-23

LET, 49-51

Letter, 23-24

Line numbers, 10-11
LIST 71-72

LN, 47

Logarithms, 46-47
Loops, 64-69

M
Mathematics, 44-59



Menu driven, 28
Multiplication, 45-46

N
N$ (N string), 86-88
NEW, 11-12
NEXT, 64-69
N string, 86-88

P
PAUSE, 39-40
PRINT 2, 5

PRINT AT, 34-35
Printing, inverse, 26
Program, 10-11

Q
Quotation marks, 5

R
Random numbers, 96-98
REM, 92-93
Remark, 92-93
RETURN, 53-54
RND, 98-100
RUN, 10, 11

SAVE, 32-34
SCROLL, 67-68
Semicolon, 75
SHIFT, 3,7

SIN, 47

Sine, 47

SLOW, 48-49
SPACE, 5

Speech lessons, 1-19
SQR, 46

Square roots, 46
STEP, 101-102
STOP, 53-54

String variables, 86-88
Subroutines, 52-54
Subtraction, 44-45
Syntax error, 8

TAN, 47
Tangent, 47

Tape recorder, using, 14-15, 130-131

v
Variables, 49-51, 55-57
Variables, string, 86-88
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