5 FORY=1T05
10 FORX=1T0255
20 PRINT CHR(X);
30 NEXT X
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TO THE KIDS

This book teaches you how to write programs for the IBM computer.

You will learn how to make your own action games, board games and word games. You
may entertain your friends with challenging games and provide some silly moments at
your parties with short games you invent.

Perhaps your record collection or your paper route needs the organization your special
programs can provide. If you are working on the school yearbook, maybe a program to
handle the finances or records would be useful.

You may help your younger sisters and brothers by writing drill programs for arithmetic
facts or spelling. Even your own schoolwork in history or foreign language may be made
easier by programs you write.

How to Use This Book: Do all the examples. Try all the assignments. If you get stuck,
go back and reread the lesson carefully, from the top. You may have overlooked some
detail. After trying hard to get unstuck by yourself, you may go ask a parent or teacher
for help.

There are review questions for each lesson. Be sure you can answer them before
announcing that you have finished the lesson!

MAY THE BLUEBIRD OF HAPPINESS EAT ALL THE BUGS IN YOUR PROGRAMS!
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TO THE PARENTS

This book is designed to teach BASIC on the IBM to youngsters in the range from 10 to
14 years old. It gives guidance, explanations, exercises, reviews and “quizzes.” Some
exercises have room for the student to write in answers that you can check later.
Answers are provided in the back of the book for program assignments.

Your child will probably need some help in getting started and a great deal of encouragement
at the sticky places. For further guidance, you may wish to read my article in
CREATIVE COMPUTING, page 168, April 1983.

Learning to program is not easy because it requires handling some sophisticated
concepts, as well as accuracy and attention to detail, which are not typical childhood
traits. For these very reasons, it is a valuable experience for children. They will be well
rewarded if they can stick with the book long enough to reach the fun projects that are
possible once a repertoire of commands is built up.

How to Use This Book: The book is divided into 33 lessons for the kids to do. Each
lesson is preceded by a NOTES section which you should read. It outlines the things to
be studied, gives some helpful hints and provides questions which you can use verbally
(usually at the computer) to see if the skills and concepts have been mastered.

These notes are intended for the parents, but the older students may also profit by
reading them. The younger students will probably not read them, and can get all the
material they need from the lessons themselves. For the youngest children, it may be
advisable to read the lesson out loud with them and discuss it, before they start working.




TO THE TEACHER

This book is designed for students in about the 7th grade. It teaches BASIC and the
features of the IBM computer.

The lessons contain explanations (including cartoons), examples, exercises and review
questions. Notes for the instructor which accompany each lesson summarize the material,
provide helpful hints and provide good review questions.

The book is intended for self study, but may also be used in a classroom setting.

I view this book as teaching programming in the broadest sense, using the BASIC
language, rather than teaching “BASIC.” Seymour Papert has pointed out in
MINDSTORMS that programming can teach powerful ideas. Among these is the idea
that procedures are entities in themselves. They can be named, broken down into
elementary parts and debugged. Some other concepts include: “chunking” ideas into
“mind-sized bites”, organizing such modules in a hierarchial system, looping to repeat
modules, and conditional testing (the IF...THEN statement).

Verbal and visual metaphor is used to make the new material familiar to the student.
Each concept is tied to the student’s everyday experiences through the choice of
examples, the language chosen to express the idea and through cartoons.
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ABOUT PROGRAMMING

There is a common misconception about programming a computer. Many people think
that ability in mathmaties is required — not so. Computing is analogous to the childhood
activities of playing with building blocks and writing an English composition.

Like a block set that has many copies of a few types of blocks, BASIC uses a relatively
small number of standard commands. Yet the blocks can be formed into unique and
imaginative castles and BASIC can be used to write an almost limitless variety

of programs.

Like an essay on the theme “How I Spent My Summer”, writing a program involves skill
and planning on all scales. To write a theme, the child organizes her thoughts on several
scales, from the overall topic, to lead and summary paragraphs and sentences, and on
down to grammar and punctuation in sentences and spelling of words.

Creativity in each of these activities; blocks, writing, and BASIC, has little scope at the
lowest level: individual blocks, words, or commands. At best, a small “bag of tricks” is
developed. For example, the child may discover that the triangle block, first used to make
roofs, makes splendid fir trees. What is needed at small scale is accuracy in syntax. Here
computing is an almost ideal self-paced learning situation, because syntax errors are
largely discovered and pointed out by the BASIC interpreter as the child builds and tests
the program.

At larger scales, creativity comes into full scope and many other latent abilities of the
child are developed. School skills such as arithmetic and language arts are utilized as
needed, and thus strenghened. But the strongest features of programming are balanced
between analysis (why doesn’t it work as I want) and synthesis (planning on several size
scales, from the program as a whole down through loops and subroutines to individual
commands).

The analytical and synthetical skills learned in programming can be transferred to more
general situations and can help the child to a more mature style of thinking and working.

11



ABOUT THE BOOK

This book is written for the IBM-PC and PCjr computers. Most of the book describes
features present in cassette BASIC, which is “functionally equivalent” on the two machines.
Some commands, such as those for music and graphies, are those described for the
Advanced BASIC of the PC. Since the commands in the Cartridge BASIC of the PCjr are
a “superset” of Advanced BASIC, the description should be correct there also.

The book was written while using an IBM-PC II with 64K of memory on the main board
and a 320 K double sided disk drive running DOS 1.1 and Advanced BASIC. The monitors
were a Sanyo color and a Zenith green screen interfaced to the IBM Color/Graphiecs
Monitor Adapter.

Refer to the IBM manuals if you have a difficulty that may be due to your computer’s
differing from the PC configuration stated above.

For instructors who feel themselves weak in BASIC, or are beginners, the student’s
lessons form a good introduction to BASIC. The lessons and notes differ in style. The
lessons are pragmatic and holistic, the notes and GLOSSARY are detailed and
explanatory.

The book starts with a bare bones introduction to programming, leading quickly to the
point where interesting programs can be written. See the notes for Lesson 6, THE INPUT
COMMAND, for an explanation. The central part of the book emphasizes more advanced
and powerful commands. The final part of the book continues this, but also deals with
broader aspects of the art of programming such as editing, debugging and user friendly
programming.

The assignments involve writing programs, usually short ones. Of course, many different
programs are satisfactory “solutions” to these assignments. In the back of the book I
have included solutions for assigned programs, some of them written by children who have
used the book.

Lessons 14: SAVING TO DISK, can be studied any time after the first lesson.

12
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INSTRUCTOR NOTES 1 NEW, PRINT, REM AND RUN

There are many little questions your student may have in the beginning, so pull up a
chair and help in the familiarization.

If you have a PCjr, some features of the keyboard may differ from those described in this
book. Use the Keyboard Adventure program built into your machine to learn about
your keyboard.

You cannot damage the computer with what you type in. If something goes wrong and all
else fails, turn the computer off, wait six seconds, then turn it on and start again.

Instructions are given for starting up in Advanced BASIC with a disk you prepare for
the student’s exclusive use. Instructions for making the disk are given in the appendix
“Disk Care.” If you want different start-up instructions, cross out inappropriate lines and
fill in the blank lines in the first lesson.

Help your student find the Ctrl, Enter, Home, Shift and quote keys.

The contents of the lesson:

Turning on the computer.

Typing versus entering commands or lines. Enter key.

Commands NEW, REM, PRINT and RUN.

What is a program. Numbered lines.

The cursor is sent home with the Home key.

The screen can be cleared using Ctrl-Home keys.

Memory can be cleared with NEW.

What is seen on the sereen and what is in memory are different. At first, this may be
a hard concept for the student to understand.

RUN makes the computer go to memory, look at the commands in the lines (in order)
and perform the commands.

10. One can skip numbers in choosing line numbers, and why one may want to do so.

PN

©

QUESTIONS:

1. Write a program that will print your name.

2. Make the program disappear from the TV screen but stay in memory.
3. RUNit.

4. Erase the program from memory.

5. Write a program that will print HELLO.

6. Make it run.

7. Erase it from memory but leave it on the screen.

13



LESSON 1 NEW, PRINT, REM AND RUN

HOW TO GET STARTED.

Open the disk drives and take out any disks, put them into their envelopes and put them
away.

Put your STUDENT disk into the drive (drive A if you have two drives). Reach back on
the right side of the computer and turn it on. You will see a small flashing light on the
screen. You will hear the disk drive start up and then stop.

You will see a message. The last word is:

Ok

Below Ok is a flashing line. This line is called the “cursor.” When you see it flashing, it
means the computer is waiting for you to type something in.

Cursor means runner. The little line runs along the screen showing where the next letter
you type will appear.

TYPING

Type some things. What you type shows on the TV screen.

HOME

Press the “Home” key. It is on the “7” key on the right side of the keyboard. The cursor
jumps to its home in the top left corner of the screen.

14
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ERASING THE SCREEN
Type some more. It covers what you typed before. The screen is a mess. Let’s erase it.

Two keys used together erase the screen.

Do this: Find the “Ctrl” key. It is beside the “A” on the left end of the keyboard.
Hold down the Ctrl key and press the Home key. The screen
is erased.

COMMAND THE COMPUTER
Type: give me candy

and press the “Enter” key. The Enter key is next to the Home key and has a bent arrow
on it like this:

Pl
(If you make a mistake, press the Ctrl and Home keys to clear the screen and start over.)

The computer printed

Syntax error
Ok

When the computer prints Syntax error, it means the computer did not understand you.

15



The computer understands only about 160 words. You need to learn which words the
computer understands.

Here are the first four words to learn:

NEW PRINT REM RUN

THE NEW COMMAND

Type: new

and press ENTER.

NEW empties the computer’s memory so you can put your program in it.

HOW TO ENTER A LINE

When we say “enter” we will always mean to do these two things.

1) type a line -

2) then press the Enter key.

Clear the screen and enter this line:

1@ print “hi”
The “ marks are quotation marks. To make * marks, find a Shift key. There are two.
Each has a fat arrow pointing upward. Hold down a Shift key and press the key that has
the “ on it. The “ key is two keys to the right of the “L” key.

(Did you remember to press the Enter key at the end of the line?)

/

16
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Now the line number 10 is in the computer’s memory. It will stay in memory until you
enter the NEW command, or until you turn off the computer. Line 10 is a very short
program.

THE NUMBER ZERO AND THE LETTER “O0”

The computer always writes the zero like this:

Zero ;]
and the letter O like this:
letter O 0

You have to be careful to do the same.
right 1@ print “hi”
wrong 10 print “hi”
WHAT IS A PROGRAM?

A program is a list of commands for the computer to do. The commands are written in
lines. Each line starts with a number. The program you entered above has only one line.

17



HOW TO RUN A PROGRAM
A moment ago you put this program into memory:
1@ print “hi”

Now enter: run -

(Did you remember to press the ENTER key?)

The RUN command tells the computer to look into its memory for a program and then to
obey the commands it reads in the lines.

Did the computer obey the PRINT command? The PRINT command tells the computer to
print whatever is between the quotation marks. The computer printed:

hi
Ok

HOW TO NUMBER THE LINES IN A PROGRAM

Clear the screen. Command new to empty memory. Enter this program:
1 rem hello
2 print “hi”
3 print “friend”

This program has three lines. Each line starts with a command. You have already
learned the PRINT command.

The REM command is for writing little notes to yourself. The computer ignores the
notes. Use REM for putting the name of your program in the top line of the program.

18
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Usually you will skip numbers when writing the program.

Like this: 1@ rem hello
15 print “hi”
20 print “friend”

It is the same program but has different numbers. The numbers are in order, but some
numbers are skipped. You skip numbers so that you can put new lines in between the old
lines later, if the program needs fixing.

RUN the program you have entered. The computer does the commands in the lines. It
starts with the lowest line number and goes down the list in order.

Assignment 1:
1. Use two keys to erase the screen.
2. Use the command NEW. Explain what it does.

3. Write a program that uses REM once and PRINT twice. Then use the command RUN
to make the program obey the commands.

19



INSTRUCTOR NOTES 2 BEEPS AND STRINGS

The BEEP statement makes the computer “beep.” We wish to make plenty of “bells and
whistles” available to the student to increase program richness.

The CLS command used in a program clears the screen and homes the cursor, just as the
Ctrl-Home keys do from the keyboard.

The COLOR statement changes both the foreground and the background colors of the
characters printed from that point on. It doesn’t change any characters already on the
screen. The third number in the COLOR statement changes the border color.

The idea of a “string constant,” used in Lesson 1, is explained. The numbers appearing
in a string, for example the “19,” cannot be used directly in arithmetiec.

QUESTIONS:
1. How do you do each of these things:
Make the computer “beep”?
Erase the screen?
Empty the memory?
Print your name?
2. What is a “string”?
3. What special key do you press to “enter” a line?

4. What does the computer mean when it prints Syntax error?

5. Write a program to print FIRE on a red background and make the computer beep.

20
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LESSON 2 BEEPS AND STRINGS
Enter: new (did you press the Enter key?)
Press the Ctrl Home keys
NEW empties the memory and the Ctrl Home keys erase the screen. You are ready to
start this lesson.
THE COMPUTER BEEPS LIKE A BIRD.
Enter this program:
1@ rem bird
20 cls
25 print * ---0---"
30 beep

run

Did the computer “beep”? Line 30 makes the computer beep.

y : » W s
‘/'/\’?\.'/ “5 " f\"‘ .’-7/‘; (\q n’
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CLEARING THE SCREEN IN A PROGRAM

The CLS statement clears the screen. Example:
RUN: 1@ rem wipe that smile off!
20 print "Smile”
30 beep

4@ cls
50 print “That is better”

PRINTING AN EMPTY LINE

RUN this: 10 rem skipping
15 cls
20 print “here is the first line”
30 print
4@ print “one line was skipped”

Line 30 just prints a blank line.

COLOR THE SCREEN RED
RUN this: 1@ REM color screen
20 COLOR G4
Now hold down the Enter key until the whole screen is red.
If your screen didn’t turn red, try adjusting your color monitor.

To get other colors, try other numbers from 1 to 7 in place of the 4 in the COLOR
command. (Leave the other number zero for now.)

PUT A FRAME AROUND THE SCREEN

RUN this: 1@ rem color border
20 color 34,3

Try other numbers from 0 to 7 in place of the “3”.

22
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The letters are stretched out like beads on a string.

A string between quotatior marks is called a “string constant.”

It is a string because it is made of letters, numbers, and punctuation marks all in a row.

It is a constant because it stays the same. It doesn’t change as the program runs.

Assignment 2:

1. Write a program that prints your first, middle, and last names. Make the letters black
on a blue screen.

2. Now add a “beep” before it prints each name.

3. Now make the screen border change color before it prints each name.

24
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INSTRUCTOR NOTES 3  LIST AND MEMORY

In this lesson:

LIST, LIST 3@

memory boxes holding lines

erase one line from memory

add a line between old lines
replace a line

REM for titles, remarks

drawings using PRINT commands

Your student needs to understand that the program is stored in memory, even when it is
not visible on the screen, and that LIST just lists the program to the screen. The special
uses like LIST 10@-300 and LIST -30@ will be taken up later.

The memory as a shelf of boxes is a key model of the computer that we will develop in
this book. It is an important tool in helping the student understand variables and the
detailed workings of complicated expressions in a statement.

REM as a remark command can be a little confusing to new students. It needs to be
distinguished both from PRINT and from just typing to the screen Using PRINT to
draw pictures is demonstrated. It is better to draw some at the end of each lesson, than
to do a lot now. Drawing after Lesson 4 helps develop line editing skills.

QUESTIONS:

1. How do you erase a line you no longer want?

2. Clear the screen. Now how do you show all of the program in memory on the screen?
3. How can you replace a wrong line with a corrected one?

4. Suppose you want to put a line in between two lines you already have in memory.
How do you do this?

5. Explain how the computer puts program lines in “boxes” in memory. What does it
write on the front of the box?

25



the screen.
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LESSON 3 LIST AND MEMORY

LISTING THE PROGRAM

list 30

\
\\\\\ ///

7
=

\

4

Now enter: 1@ rem house
20 print “listen”
30 beep
4@ print “Did you hear the doorbell?”

To show the whole stored program, enter:

To show line 30 of the program, enter:

—

gy

¥l
o
ajo

)

Start each lesson with NEW to erase the memory, and press the Ctrl Home keys to erase

Run this four line program. Then press Ctrl Home to erase the screen. The program is no
longer visible on the screen.

But the program is not lost. The computer has stored the program in its memory. We can
ask the computer to show us the program again.

e J

Y

/ \
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CAPITAL LETTERS

The computer lists commands in capital letters, even when you typed in lower case
letters. From now on in this book, we will use capital letters for commands (like LIST,
PRINT, REM, RUN, NEW), but you can type in lower case letters if you want.

THE MEMORY

The computer’s memory is like a shelf of boxes. On the front of each box goes its name.
At the start, all the boxes are empty and no box has a name.

When you entered: 10 REM house

the computer took the first empty box and wrote the name “Line 10” on the label. Then it
put the statement

REM house

into the box and put the box back on the shelf.

When you entered: 20 PRINT “listen”

the computer took the second box and wrote “Line 20” on its label. Then it put the
statement

PRINT “listen”

into the box and put that box in its place on the shelf.
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ERASING A LINE FROM MEMORY

To erase one line of the program, enter the line number with nothing after it. For
example, to erase line 20, enter:

20

You still see the line on the screen, but do a LIST and you see that line 20 is gone from
memory.

When you enter only a line number with nothing after it, the computer finds the box with
that line number on the front. It empties the box and erases the line number off the front
of the box.

How do you erase the whole program? (Look at the beginning of this lesson to see the
answer.)

What does the computer do to the boxes when you give it the command NEW?

ADDING A LINE

You can add a new line anywhere in the program, even between two old lines. Just pick a
line number between those of the old lines, and type your line in. The computer puts it in
the correct place.
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Enter NEW and this: 1@ REM more and more
20 PRINT “more lines wanted”
40 PRINT “here they are”

List it and RUN it. Now add this line:

15 PRINT “still”

List and RUN it again.

FIXING A LINE

If a line is wrong, just type it over again. For example, in the above program, line
number 40 can be changed by entering:

4@ PRINT “needs fixing”

What did the computer do to the box named “Line 40” when you entered the line?

L
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THE REM COMMAND

Use a REM command to put a title on your program.

Enter NEW and this: 10 REM Lazy
20@cls
30 PRINT “line 1@ does nothing”
35 REM this line does nothing
RUN

What does line 30 do?

What does line 35 do?

REM means “remark.” Use REM to write any little note in the program that can help
the reader understand the program.

PICTURE DRAWING

You can use the PRINT command to draw pictures. Here is a picture of a car. Enter
NEW before drawing the car.

1@ CLS

20 PRINT

30 PRINT " XXXXXX"

40 PRINT “XXXXXXXXXXXX"
5@ PRINT" O 0"

Don’t forget to put the spaces into the PRINT lines! They are part of the drawing.

Assignment 3:
1. What command will list line 10 of the program?

2. How do you tell the computer to list the whole program on the screen?

8. What does the computer do (if anything) when it sees the REM command? What is
the REM command used for?

4. Add a COLOR command to the car picture program so that a blue car on a red
background is drawn.

5. Use CLS, BEEP, REM and PRINT to draw three flying birds on the screen. Make
each bird peep after it is drawn.
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INSTRUCTOR NOTES4 THE KEYBOARD AND EDITING

This lesson concerns the arrow keys, the rubout key «— and the delete key.

The arrow keys are used in moving the cursor to any spot on the screen. Characters on
the screen are not affected by the cursor moving over them. Wherever the cursor stops,
you can type in new characters. For now, characters cannot be inserted, only replaced by
others or deleted.

There are two deletion modes: Rubout @ and Delete.

The difference is explained in the text.

A repaired program line, when all is satisfactory, can be entered into the computer by
pressing Enter, as usual.

You can even change the line number, and then you have two identical lines with
different numbers. Sometimes you need several similar lines. It is much easier to create
them by modifying a single line, using the cursor keys, than to type each from scratch.

The arrow keys can be used to fix any line that you see on the screen. If the line you
want to fix is not on the screen, put it there with LIST.

Holding any key down a short time starts the “auto repeat” feature of the keyboard. This
is very useful for making repeated characters, such as a line of characters or spaces in a
line, or for moving the cursor fast with the arrow keys.

QUESTIONS:
1. What is a “cursor””? What is it good for?
2. Have your student demonstrate the following:

How to edit a line. This includes using the arrow keys to move the cursor to the
interior of the line, modifying characters there, and pressing Enter.

3. Demonstrate use of the Rubout key.

4. Demonstrate use of the Delete key. Explain how the Rubout key and the Delete
key differ.

5. Using the repeat feature of the keyboard.
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LESSON4 THE KEYBOARD AND EDITING

THE CURSOR IS A FLASHING LINE

The little flashing line is called the “input cursor.” It shows you where the next letter you
type will appear on the screen.

THE ARROW KEYS MOVE THE CURSOR

Find the four arrow keys on the right side of the computer. They are on number keys 2, 4,
6, and 8.

These keys move the cursor. Press one. Hold it down. Use the arrow keys to move the
cursor all over the screen.

(If the cursor doesn’t move, but numbers are printed, then fix it by pressing the “Num
Lock” key just once.)

Do this: Use the cursor arrow keys to move the cursor to the middle of the screen, then
type your name there.

REPEATING KEYS
Hold down a cursor arrow key. The cursor goes whizzing along!

This works for most keys on the keyboard. Try holding down the “H” key. You see:

hhhhhhhhhhhhhhhhhhhhhhhhh

%

53
&
2

R
\

\}

‘\\‘\\\\\\\\\R\\\\&“\ &

\
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Clear the screen.
Move the cursor to the middle of the screen.

Type your name there.

Now put a box of “stars” around your name.

Hold down the shift and the “*” key to make the top and bottom of
the box.

Do this:

FIXING MESSED UP LINES

The cursor arrow keys help you fix errors in typing.

Enter: 1@ rem zragon

We want dragon

Use the arrow keys to move the cursor onto the z.
Type a d instead.

Now the line is correct, reading:
10 rem dragon

Press Enter to store the correct line in the memory.
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ERASING LETTERS

There are two erase keys. One is next to the Num Lock key and has an arrow on it

- @
«—
\

We call it the “Rubout” key. It is like rubbing out a mistake with an eraser.

The other is the Del key. Del stands for “delete” which means *‘take away.”

Enter:

Move the cursor over the E. Press the Del key. It erases the letter E that the cursor
was on.

Now hold the Del key down. The cursor sits there eating up all the i letters!

Again: 1@ rem aaaaaaaaaaaWiiiiiiiiiiiii

Move the cursor over the W. Press the Rubout key. It erases the a next to it!

Now hold the Rubout key down. The cursor goes whizzing off to the left, erasing all the a

letters.
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NOTICE: The Rubout key does not erase the W. It always erases the letters to its left.

WHAT IS THE DIFFERENCE?

Del eraﬁes what is under it and then sits there eating up letters from the
right.
Rubout erases what is next to it on the left, and then goes whizzing along to

the left, erasing as it goes.

THE CLS COMMAND IN A PROGRAM LINE

RUN: 1@ REM vanishing junk
12 cls
20 print
22 print “ Nice clean screen!”

The CLS command clears the screen and puts the cursor into the home spot on
the screen.
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Assignment 4:

1. Type a line and use the arrow keys to move around in the line. Change letters in the

line. When you are done, press the Enter key to enter the line into memory.
. Fix this line to read CAT:

10 REM CAAAT

First fix it using the Del key. Then write it again and fix it using the Rubout key.
3. Draw a large “smiley face.”

4. Write a program that makes a valentine. Use COLOR 4,7 to make red letters on a
white background.

AN Z

v AN

309 % % //% %//
36
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INSTRUCTOR NOTES 5 THE INPUT STATEMENT

This lesson is about the INPUT command and string variables.
We introduce the input command in its simplest form:
INPUT AS$

without a message in quotes in front. This allows the student to concentrate on the central
feature of an INPUT.

Similarily, we will give only the essential feature of each command for the whole of the
introduction of the book (through Lesson 14). We want the student to “see the forest”
before going into details. The commands required for interesting programs are:

PRINT allows output

INPUT input

GOTO infinite looping

IF branching and decisions
RND random numbers for games

String variables are introduced using the “box” concept again. For the time being,
variable names arerestricted to one letter. This allows faster typing and puts off discussion of
the complicated naming rules until after our sprint to the RND command.

The “two hats” of the student, programmer and user of the programs, cause much
confusion as the student reads the assignments. PRINT is the programmer speaking,

while the user can only speak when invited by an INPUT command put there by the
programmer.

QUESTIONS:

1. What two different things does the computer put into boxes? (One at programming time,
and one from an INPUT.)

2. How does the program ask the user to type in something?

3. How do you know the computer is waiting for an answer?

4. What is a letter with a dollar sign after it called?

5. Write a short program that uses CLS, PRINT and INPUT.

6. Are you in trouble if the computer answers with Redo from start after an input?
What made it do that? What do you do next?
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LESSONS5 THE INPUT STATEMENT

Use INPUT to make the computer ask for something.

Enter: 10 REM Talky-Talk
15 cls
20 PRINT “say something”
25 INPUT AS
30 PRINT
35 PRINT “did you say "
40 PRINT AS;
5@ PRINT “?"

RUN it. When you see a question mark, type “hi” and press the ENTER key.

The question mark was written by INPUT in line 25. The flashing cursor means the
computer expects you to type something into it.

When you type hi, the computer stores this word in a box named A$.

Later, in line 40, the program asks the computer to print whatever is in the box named A$.

RUN the program again and this time say something funny.

STRING VARIABLES

A$ is the name of a “string variable.” The computer stores string variables in memory
boxes, just like the boxes it puts program lines into. The name is written on the front of
the box and the string is put inside the box.
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RULE: A string variable name ends in a dollar sign, “$”. You can use any letter you like
for the name and then put a dollar sign after it.

AS$ is called a variable because you can put different strings into the box at different times
in the program.

The box can hold only one string at a time.

Putting a new string into a box automatically erases the old string that was in the box.

ERROR MESSAGES FROM INPUT

Run this two times: 10 INPUT AS

20 PRINT “ "AS
Try these answers: HI

HI, THERE

RULE: Do not put any commas into the string you type in answer to the computer.
If you accidentally do put one in, the computer will answer:
?redo from start

and wait. This means that the computer wants you to try again, but do not put any
commas into the answer you type.
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YOU WEAR TWO HATS, USER AND PROGRAMMER

You are a PROGRAMMER when you write a program. The person who runs the
program is a USER.

Of course, if you run your OWN program then YOU are the USER.

When the programmer writes a PRINT command, she is speaking to the user by writing
on the screen.

When the programmer writes an INPUT command, she is asking the USER to say
something to the computer.

It is like a game of “MAY I?” The only time the user gets to say something is when the
programmer allows it by writing an INPUT command in the program.

Assignment 5:

1. Write a program that asks for a person’s name and then says something silly to the
person, by name.

2. Write a program that asks you to INPUT your favorite color and put it into a box
called C$. Now the program asks you your favorite animal and puts this into box C$
too. Have the program print C$. What will be printed? RUN the program and see if
you are right.
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INSTRUCTOR NOTES 6  TRICKS WITH PRINT

In this lesson:

PRINT with a semicolon at the end

PRINT with semicolons between items

the “invisible” PRINT cursor
We don’t discuss the use of commas in a PRINT statement.
The lesson introduces the output cursor, which is invisible on the screen. It marks the
place where the next character will be placed on the screen by a PRINT command. (The
input cursor is the flashing line. It is familiar from the edit mode and the INPUT
command.)
When a PRINT statement ends with a semicolon, the output cursor remains in place and
the next PRINT will put its first character exactly in the spot following the last character
printed by the current PRINT command.

Without a semicolon at the end, the PRINT command will advance the output cursor to
the beginning of the next line, as its last official act.

A PRINT command can print several items: a mixture of string and numeric constants,
variabies, and expressions. Numeric constants and variables have not yet been introduced.
The items are separated by semicolons.

The series of printed items will have its characters in contact. If spaces are desired, as in
the “JAM AND TOAST” example, the spaces have to be put into the strings explicitly.

QUESTIONS:

1. Which cursor is a little flashing line? What command puts it on the screen?
2. Which cursor is invisible? What command uses it?
3. How do you make two PRINT statements print on the same line?
4. Will these two words have a space between them when run?
1@ PRINT “hi";"there!”
If not, how do you put a space between them?

5. Show how to use the Ins key to put the “o0” into “dg” to make “dog.”
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LESSON 6 TRICKS WITH PRINT

ONE LINE OR MANY?

Enter this program: 1@ REM food
20 PRINT
30 PRINT “toast”
40 PRINT “and”
50 PRINT “jam”
and RUN it.

Each PRINT command prints a separate line.

Now enter:
80 PRINT * toast ";
4@ PRINT “and "

(Don’t change or erase the other lines.) Be careful to put the space at the end of “toast”
and at the end of “and” and the semicolon at the end of each line.

RUN it.

What was different from the first time?

THE HIDDEN CURSOR

Remember the flashing line? It is the INPUT cursor and shows where the next letter will
appear on the screen when you type.

The PRINT command also has a cursor, but it is invisible. It marks where the next letter
will appear when the computer is PRINTing.

ASLIL ST
ﬁ[ WSBLES
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RULE: The semicolon makes the invisible PRINT cursor wait in place on the screen. The
next PRINT command adds on to what has already been written on the same line.

| |
2 I D

FAMOUS PAIRS

Enter:
1@ REM famous
20 PRINT “enter a name”
30 INPUT AS
35 cls
40 PRINT “enter another”
50 INPUT B$
6@ cls
7@ PRINT “Presenting that famous twosome”
75 PRINT
80 PRINT A%;" and ";B$

Be sure to put a space before and after the “and.”

SQUASHED TOGETHER OR SPREAD OUT?
Enter NEW, then try this:
1@ PRINT “rock”;*and”;"roll”

after you have run it, try also:
1@ PRINT “rock ";"and ”;“roll”

Don’t forget the spaces after “rock” and “and.”
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THE INSERT KEY

In the last lesson you learned how to erase letters. There were two ways to erase:
use the Rubout key or use the Del key.

The opposite of “erase” is to “insert.” Insert means to “stick in another letter.”
Try this: 1@ REM draon
We left the g out of dragon!

To fix it, put the cursor over the 0. Press the Ins key. Then press the g key.
Now the line is fixed to read:

1@ REM dragon

RULE: Put the cursor on the letter to the right of the spot you want the inserted
letter to go.

INSERT A LOT!

Try this. Fix: 10 REM dn tobe dragon

RULE: You have to press Ins only once, then type as many letters in as you want.
To stop the Ins thing, just move the cursor with any of the arrow keys. Try this:
Fix: 10 REM dn to be dragon smoke

How? First put the cursor on n, press Ins, add rago. Then use the right arrow key to
move the cursor to the space after dragon and type smoke.

Assignment 6

1. Write a program that asks for the name of a musical group and one of their tunes.
Then using just one PRINT command, print the group name and the tune name, with
the word “plays” in between.

2. Do the same, but use three print commands to print on one line.

3. Type these lines and then fix them using the INS key.

1@ REM wizrd (make it wizard)

10 REM cmptr (make it computer)

1@ REM kybd (make it keyboard)
44
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INSTRUCTOR NOTES 7 THE LET STATEMENT

The LET statement is introduced using the concept of memory boxes. Concatenation
using the “+” symbol is called “gluing the strings.”

The box model is used to emphasize that LET is a replacement command, not an “equal”
relationship in the arithmetic sense.

The box idea nicely separates the concepts “name of the variable” and “value of the
variable.” The name is on the label of the box, the value is inside. The contents of the box
may be removed for use, and new contents inserted.

More exactly, a copy of the contents is made and used; when a variable is used, the
original contents remain intact. This point is explained.
Used so far:

NEW, PRINT, REM, RUN, BEEP, CLS, COLOR, LIST, INPUT, LET

Special keys discussed so far:

Enter, Shift, Ctrl and four cursor keys, Rubout, Del, Ins, Num Lock

QUESTIONS:
1. LET puts things in boxes. So does INPUT. How are they different?
2. In this program:

10 @$="MOM"

what is MOM called? What is the name of the string variable in this program? What
is the value of the string variable after the program runs?

3. If you RUN this little program:
10 LET H$="fat" T
20 LET K$=" sausage” : -
30 LET P$=AS + K$ -

what is in each box after the program RUNs?

45



LESSON 7

THE LET STATEMENT

The LET statement put things into boxes. Enter and RUN:-

10 CLS
20 LET @%="truck”
40 PRINT Q%

Here is what the computer does:

Line 10

Line 20

Line 40

The computer clears the screen.

It sees that a box named “Q$” is needed. It looks in its memory for it.
It doesn’t find one because “Q$” has not been used in this program
before. So it takes an empty box, writes “Q$” on the front, and then
puts the string “truck” into it.

The computer sees that it must print whatever is in box “Q$”. It goes
to the box and makes a copy of the string “truck” that it finds there.
It puts the copy on the monitor screen. The string “truck” is still in
box “Q$”.

NAMES AND VALUES

This line makes a string variable:

30 LET W$="MOPSEY "

The name of the variable is W$.
The value of the variable is put into the box.
In this line, the value of W$ is MOPSEY
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ANOTHER EXAMPLE:

Enter and RUN:

MYNAME IS W
MYVALLE 1S “MORSEY

1@ LET D$="pickles”

20 LET A$="and "

30 PRINT “what goes with pickles?”
35 INPUT Z$

4@ CLS

50 PRINT D$;AS$;Z$

Explain what the computer does in each line.

10

20

30

35

40

50
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GLUING THE STRINGS

Here is how to stick two strings together to make a longer string. Enter:
180 CLS
20 LET W$="har de "
25 LET X$="har "
30 LET L$=W$S + X
40 PRINT L$
50 PRINT
B0 LET L$=LS$ + X
70 PRINT L$

Before you RUN this program, try to guess what will be printed at line 40 and at line 70:

40

70

Now RUN the program to see if you were right.

RULE: The “+” sign sticks two strings together.

Assignment 7:

1. Write your own program which uses the LET command and explain how it stores
things in “boxes.”

2. Write a program that inputs two strings, glues them together and then prints them.
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INSTRUCTOR NOTES8 THE GOTO COMMAND AND THE BREAK KEY

The GOTO command allows a “dumb’’ loop that goes on forever. It also helps in the flow
of command in later programs, after the IF is introduced. It provides a slow and easy
entrance for the student into the idea that the flow of command need not just go down
the list of numbered lines.

For now, its main use is to let programs run on for a reasonable length of time. In each
loop through, something can be modified.

The problem is how to stop it. The Ctrl-Break keys do this nicely.

GOTO is tolerant of “spaghetti” programming. Examples of “spaghetti” are shown to
the students, and although some fun is had with them, the idea is to make the student
aware of the mess that undisciplined use of GOTO can make.

We now have three of the four major elements that lead to “real” programming. They are
PRINT, INPUT and GOTO. Lacking is the IF, which will change the computer from some
sort of a record player into a machine that can evaluate situations and make decisions
accordingly.

QUESTIONS:

1. In this little program:
1@ PRINT “hi”
20 GOTO 40

30 PRINT “big”
40 PRINT “daddy”

what will appear on the screen when it is run?

2. And this one:

1@ PRINT “Incredible ”;
20 PRINT “Blue Machine”
30 GOTO 20

3. How do you stop the program in question 2?

4. Write a short program that “beeps,” asks you your favorite movie star’s name, and
then does it over and over again.
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LESSON8 THE GOTO COMMAND AND BREAK KEY

JUMPING AROUND IN YOUR PROGRAM

Try this program: 10 CLS
20 PRINT “your name?”
25 INPUT N$
30 PRINT N$
35 PRINT
40 GOTO 30

RUN this program. It never stops by itself! To stop your name from whizzing past your
eyes:

hold down the Ctrl key and press the Break key.
Break is written on the front of the Scroll Lock key.

Line 40 uses the GOTO command. It is like “GO TO JAIL” in a game of Monopoly. Every
time the computer reaches line 40, it has to go back to line 30 and print your name again.

We will use GOTO in a lot of programs.

MORE JUMPING

Enter: 10 REM shut up!
20 PRINT “say something”
30 INPUT S$
35 PRINT
40 PRINT “did you say ' ";5%;" '?”
45 PRINT
50 GOTO 30

RUN the program. Type an answer every time you see the ? and the flashing cursor.
Press the Ctrl Break keys to end the program.

Notice the arrow from line 50 to 30. It shows what the GOTO does. You may want to
draw similar arrows in your program listings.
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KINDS OF JUMPS

There are only two ways to jump: ahead or back.

Jumping back gives a LOOP.

10 PRINT “HI"
20 GOTO 10

The path through the program is like this:

1@ PRINT “HI”

2@ GOTO 10

The computer goes around and around in this loop. Press Ctrl Break to stop it.

Jumping ahead lets you skip part of the program. It is not useful yet, but we will use it
later in the IF command.
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THE Ctrl Break KEY

The Break key is a “life saver.” When you are in trouble, press Ctrl Break and the
computer will start over, waiting for your next command. Your program is still safe
in memory.

A CAN OF SPAGHETTI

Look at this: 18 REM --- Spaghetti ---
20 GOTO 70

25 PRINT “a”

26 GOTO 50

30 PRINT “S”

31 GOTO 25

40 PRINT “c”

41 GOTO 90

50 PRINT “u”
51 GOTO 40
7@ PRINT “Spaghetti”
71 GOTO 30

90 PRINT “e”

99 REM --- end ---
WHEW!

This is not a good, clear program!

It is a “spaghetti” program.

Don’t write spaghetti programs! Don’t jump around too much in your programs.
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Assignment 8:

1. Just for practice in understanding the GOTO statment, draw the road map for this
spaghetti program:

1@ REM > > > Forked Tongue > > >
20 GOTO 40 |

30 PRINT “n”

31 GOTO 60

40 PRINT “s”

41 GOTO 30

50 PRINT “E”

51 GOTO 99

60 PRINT “a”

61 GOTO 90

90 PRINT “k"

91 GOTO 50

99 PRINT“Bite”

2. Rewrite the snake program above, leaving out the GOTOs and so making the program
“clean and lean.”

3. Write a program that prints ‘“Teen Power” over and over.

4. How do you stop your program?

over and over. Sound a “beep” as each name is PRINTed. Stop the program with the

5. Write another program that prints your name on one line, then a friend’s on the next, I
Ctrl Break keys.

6. Write a program that uses each of these commands: CLS, BEEP, PRINT, INPUT, LET,
GOTO. It also should glue two strings together.

_
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INSTRUCTOR NOTES 9 THE IF... THEN STATEMENT

IF is a powerful but intricate command that is at the very heart of the computer as a
logic machine.

Both verbal (the “cake” cartoon) and visual (the “fork in the road” cartoon) metaphors
help in understanding the IF command.

The GOTO command has already introduced the idea that the flow of control down the
program list may be altered. To that idea is now added the conditional test: if an assertion is
true, one thing happens, if it is false, another.

“Phrase A” is used for the assertion being tested for truth. “Command C” is used for the
command to be executed if the assertion is true.

Two levels of abstract ideas occur in the assertions. On the literal level we have “equal”
and “not equal’’:

A$ = BS$
Cs <> D%

On the next level up, we have the TRUTH or FALSITY of the assertion.
Some care may be needed to separate and clarify these notions.

When you see “A = B”, it may not REALLY be true that A equals B because the
assertion may actually be FALSE.

The larger set of relations:
< > = =< => <>

will be treated in later lessons.

QUESTIONS:

1. How do you make this program print THAT'S FINE?

15 PRINT “DOES YOUR TOE HURT?”

17 INPUT TS

20 IF T3="NAH" THEN PRINT “THAT'S FINE"
40 IF T$="SOME” THEN GOTO 15

2. Write a short program which asks if you like chocolate or vanilla ice cream. Answers
should be “C” or “V”. For the “C” print “Yummy!” For the “V”’ answer, print “Mmmmmm!”’

3. What is meant by “phrase A”? By “command C”? Where is the “fork in the road” in
an IF statement?
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LESSON9 THE IF STATEMENT

Clear the memory and enter:

1@ CLS

20 PRINT “Are you happy? (yes OR no)”
30 INPUT AS$

40 IF A$="yes” THEN PRINT “I'm glad”
50 IF A$="no” THEN PRINT “Too bad”

RUN the program several times. Try answering yes, no or maybe. What happens?

YES

NO

MAYBE

THE IF STATEMENT
The IF statement has two parts:
1@ IF phrase A THEN command C

First, the computer looks at “phrase A”.

If it is true, the computer does the command C.

If “phrase A” is not true, then the computer goes on to the next line without
doing the command C.

It looks like this:
10 IF phrase A is true THEN do command C
and then go on to the next line
or

10 IF phrase A is false THEN
go on to the next line

THE “IF” IN ENGLISH AND BASIC
In English:
IF your home work is done, THEN you may have some cake.

In BASIC:

40 IF A$="done” THEN PRINT “eat cake”
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Assignment 9A:

1. Clear memory and write a program that asks if you are a “BOY” or “GIRL.” If the
answer is “BOY,” the program prints “SNIPS AND SNAILS.” If the answer is
“GIRL,” print “SUGAR AND SPICE.”

IF YOUR HOMEWORK
IS DONE,
THEN YoU MAY HAVE

SOME CAKE/

A FORK IN THE ROAD
When it sees IF, the computer must choose which road to take.

If “phrase A” is true, it must go past the THEN and obey the command it finds there.
Then it goes down to the next line.

If “phrase A” is false, it goes down to the next line right away.

Here is the road map with the fork in the road marked:

30 \(command)

(——-/'(:York in the road
\\
40 IF A$="HUNGRY"!;—>THEN PRINT "EAT")

50 ((command)
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THE “NOT EQUAL"” SIGN

Two signs: = means “equal”’
< > means “not equal”

To make the “< > sign:

hold down the shift key

then press the “<” key, then the “>"” key.
USING THE < > SIGN

40 IF phrase A THEN command C
Phrase A is a phrase that is TRUE or FALSE.
Pick: B$< >"“FIRE” for “phrase A”

Put it in an IF command:

40 IF B$< >"FIRE" THEN PRINT “Feed him hot chili.”
If the B$ box contains COLD
then B$ is not equal to FIRE
S0 the expression B$< >“FIRE" is TRUE.
The computer prints Feed him hot chili.
Or
If the B$ box contains FIRE
then the phrase B$< >"FIRE" is FALSE
) computer will not print anything.
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Here is how it looks in a program:

10 PRINT “With dogs it's a cold nose.”

11 PRINT

12 PRINT "With dragons, it's..."

13 PRINT

15 PRINT “How is your dragon'’s breath?”
16 PRINT

20 PRINT “(Enter ‘fire’ OR ‘cold’)"

30 INPUT BS$

40 IF B$< >"FIRE” THEN PRINT “Feed him some hot chili.”
50 IF B$= “FIRE” THEN PRINT “Watch out!”
6@ PRINT “Nice dragon”

Assignment 9B:

1. Write a “pizza” program. Ask what topping is wanted. Make the computer answer
something silly for each different choice. You can choose mushrooms, pepperoni,
anchovies, green peppers, ete. You can also ask what size.

2. Write a color guessing game. One player INPUTs a color in string C$ and the other
keeps INPUTting guesses into string G$. Use two IF lines, one with a “phrase A”

G$< >C$

for when the guess is wrong, and the other with an “="" sign for when the guess is
right. The “command C” prints “wrong” or “right.”
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INSTRUCTOR NOTES 10  INTRODUCING NUMBERS

Numeric variables and operations are introduced. The LET, INPUT and PRINT
commands are revisited.

The idea of memory as a shelf of boxes is extended to numbers. Again, variable names
are limited to one letter for the time being.

The arithmetic operations are illustrated. The “*” symbol for multiplication will probably
be unfamiliar to the student. Division will give decimal numbers, so it is nice if your

student is familiar with them. But most arithmetic will be addition and subtraction, with

a little multiplication, and a student unfamiliar with decimal numbers will not experience
any disadvantage.

It may seem strange to the student that the numbers in string constants are not

“numbers” which can be used directly in arithmetic. The VAL and STR$ functions will
be introduced later in the book and allow interconversion of numbers and strings.

A mixture of string and numeric values can be printed by PRINT.

The non-standard use of “=" in BASIC, that it means “replace” and not “equal,” shows
up strongly in the statement:

LET N=N-+1

The cartoon uses the box idea to illustrate this meaning of “=",

QUESTIONS:

1. What are the three kinds of “boxes” in memory. (That is, named by the kinds of
things stored in the boxes.)

2. Explain why N=N+1 for a computer is not like “7=7+1" in arithmetie.
3. Give another example of “bad arithmetic” in a LET command. Use the *

, or / symbol.

4. Give an example of a program line that would have a Type Mismatch error due
to mixing a string variable with a numeric variable.

5. Explain what is meant by the “name of a variable” and the “value of a variable”
for numeric variables. For string variables.
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LESSON 10 INTRODUCING NUMBERS

INPUT, LET AND PRINT

So far we have only used strings. Numbers can be used too. Enter and RUN this
program:

10 REM bigger

15 CLS

20 PRINT “Give me a number.”
30 INPUTN

40 LET A=N+1

45 PRINT

50 PRINT “Here is a bigger one.”
60 PRINT A

ARITHMETIC

+  addition *  multiplication
— subtraction /  division

The + and - signs are on the far right side of the keyboard.

Computers use “*” instead of “x” for a multiplication sign.
Try this. Change line 40 so that N is multiplied by 5.

Computers use “/” for a division sign. Answers are in decimals.
Try this. Change line 40 so that N-is divided by five. What do you say in line 50?
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VARIABLES

The name of a box that contains a string must end with a dollar sign.
Examples: N§, A$ Z$.

The name of a box that contains a number doesn’t have a dollar sign.
Examples: N, A, Z.

The thing that is put into the box is called the “value” of the variable.

Q) G

NAME

BIC) BICICLES

ARITHMETIC IN THE LET COMMAND

10 LET A=2001

20 LET B=1983

30 LET C=B-A

40 PRINT “How much longer, Hal?”
50 PRINT C$;" years.”

CAREFUL!

Numbers and strings are different. Example: “1984” is not a number. It is a string
constant because it is in quotes.

RULE: Even if a string is made up of number characters it is still not a number.

Some numeric constants: 5, 22, 3.14, -50

Some string constants: “HI”, “7”, “TW0", “3.14"

Y
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RULE: You cannot do arithmetic with the numbers in strings.

Correct: 10 LETA=3+7
Wrong: 10LETA$S =3 +7
Wrong: 10 LETA="3"+"7"

If you try to run either of these wrong lines, the computer will print:

Type mismatch errorin 10

There are two types of variables: string and numeric.
You cannot put a string in a number box or a number in a string box.

Enter: 10 LET A=5
20 LET B$="10"
30 LET C=A+B%

Lines 10 and 20 are OK, line 30 is wrong. What will the computer do when you run line
30?7 Try it.
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Try to guess what each of these statements will print, then enter the line to see what
happens:

PRINT 5

PRINT “5”

PRINT “5+3”

\V PRINT “5”+3"

PRINT 5 + 3

MIXTURES IN PRINT

You can print numbers and strings in the same PRINT command. (Just remember that
you cannot do arithmetic with the mixture.)

Correct: PRINT A;“seven”;"7"
, PRINT A;B$
/
Run this line. 10 PRINT 5/2;"is equal to 5/2"

A FUNNY THING ABOUT THE EQUAL SIGN

The “="" sign in computing does not exactly mean “equals.” Look at this program:
10 LET N=N+1

This does not make sense in arithmetic. Suppose N is 7. This would say that:
7=7+1

which is not correct.

But it is OK in computing to say N=N+1 because the “=" sign really means “replace.”
Here is what happens:

Look at this: 10 LET N=N+1

The computer goes to the box with N written on the front.
It takes the number 7 from the box.

It adds 1 to the 7 to get 8.

Then it puts the 8 in the box.

_/
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Another way to say the same thing is:
10 LET N = N + 1

means LET (newN) equal (old N) plus one

DON'T BE BACKWARD!

In arithmetic, you can put the two numbers on whichever side of the equal sign you want.
But in the LET, you cannot.

Arithmetic: N=3 is the same as
3=N
BASIC LETN=3 correct
LET3=N wrong
BASIC LETN=B is not the same as
LETB=N Why not? (what is in each box after the
line runs?)

LET N = B means

LET B = N means
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1. Write a program that asks for your age and the current year. Then subtract and print
out the year of your birth. Be sure to use PRINT statements to tell what is wanted
and what the final number means.

Assignment 10:

2. Write a program that asks for two numbers and then prints out their product
(multiplies them). Be sure to use lots of PRINTSs to tell the user what is happening.
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INSTRUCTOR NOTES 11 TAB AND DELAY LOOPS

The TAB command mimics the familiar tab function of a typewriter. The lesson treats
“delay loops” which are useful in themselves, but are really just empty FOR ... NEXT
loops.

TAB must be used in a PRINT command. Several TAB commands can be used in one
PRINT statement, but the arguments in the parentheses must increase each time. That
is, TAB cannot be used to move the cursor back to the left. Later we address the LOCATE
command which allows placement of the cursor anywhere on the screen.

Use of a semicolon between TAB and the thing to be printed is not always necessary, but
is recommended.

This lesson introduces delay loops used to slow the program down so that its operation
can be more easily observed. They are also called timing loops. The loops are given as a
unit, without explanation of how they work.

The delay loop is all on one line, with a colon to separate the NEXT command. The
duration of the delay is determined by the size of the loop variable. A value of 1000 gives
about a one second delay.

After seeing that the primary effect of the loop is simply to count until a particular value

is reached before going on to the next instruction, it will be easier for the student to
handle loops in which things are going on inside.

QUESTIONS:

1. Show how to write a delay loop that lasts for about two seconds.

2. Will this work for a delay loop?

120 FOR @=1000 TO 5000
122 NEXT Q

3. Tell what the computer will do in each case:

1@ PRINT “Hi”;TAB(10);"good looking!”

18 TAB(5);PRINT “OH-0OH!"

1@ PRINT TAB(15);"nope”; TAB(1);“not here”
4. What is the “argument” in this statement?

20 PRINT TAB(5);“E.T. CALL HOME"
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TAB AND DELAY LOOPS

LESSON 11

THE TAB COMMAND

TAB in a PRINT command is like the TAB on a typewriter. It moves the printing cursor
a certain number of spaces to the right.

(The printing cursor is invisible.)

The next thing to be printed goes where the cursor is.

1@ PRINT “123456789abcdef”
20 PRINT TAB(3);"y"; TAB(7);"2"

Try this:

RULE: After TAB(N), the next character will be printed in the column N.
CAREFUL! Try this: 1@ TAB(5)

You see Syntax error. You have to use TAB( ) in a PRINT statement. You cannot use
TAB( ) by itself.

YOU CANNOT TAB BACKWARDS

Try this: 1@ PRINT “123456789ABCDEF”
2@ PRINT “a”;TAB(9);"b"; TAB(3);"c”

The TAB( ) command can only move the printing to the right. You cannot move back to
the left. If you try to go back, the computer prints on the next line instead.

YOUR NAME IS FALLING!

18 CLS
15 LET N=1 |
20 PRINT “Your first name.”
30 INPUT W$

40 PRINT TAB(N);W$

50 LET N=N+1

60 GO TO 40

Press BREAK to stop the run.

This program prints your name in a diagonal down the screen, top left to bottom right.
Try other values of N. Try changing lines:

15 LET N=30
50 LET N=N-1
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FAT NUMBERS
Numbers have a space glued on each side before they are printed on the screen.

Try this: 10 PRINT “123456789"
20 PRINT 1;2,3;-1;-2;-3

(If the number is negative, a “-”’ sign instead of a space is put on the left.)

FUNCTIONS DON'T FIGHT BUT THEY HAVE ARGUMENTS

TAB( ) is a function. We will study other functions like RND( ), INT( ), LEFT$( ), etc. The

number inside the () is called “the argument of the function.” TAB( ) says “move the
cursor over”’ and the argument tells “where to move it to.”

Assignment 11A:

1. Write a program that asks for last names and nicknames. Then print the last name
starting at column 5 and the nickname at column 15. Use a GOTO so the program is
ready for another last name - nickname pair.

2. Write an “insult” program. It asks your name, then it beeps and writes your name.
Then it TABs over in the line and prints an insult.

/
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DELAY LOOPS

Here is a way to slow down parts of a program. It is a “delay loop.”

RUN this program:

10 REM Game L/
20 cls ‘
30 PRINT “hide”

40 FOR I=1 TO 2000: NEXT |
50 PRINT “coming ready or not”

Line 40 is the delay loop. The computer counts from 1 to 2000 before going on to the next
line. It is like counting when you are “it” in a game of hide and seek.

Try changing the number “2000” in line 40 to some other number.

Each 1000 in the delay loop is worth about one second of time. Try this:

Assignment 11B:

10 REM ---- tick tock ----
20 cls

3@ PRINT "wait how long? ”
34 INPUT S

36 T=S*1000

40 FOR I=1 TO T:NEXT |

45 PRINT

46 BEEP

5@ PRINT S;“seconds are up”

1. Write a “slow poke’”” program that prints out a three word message with several
seconds between each word. Have the computer peep before each word.
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INSTRUCTOR NOTES 12 THEIF... THEN STATEMENT
WITH NUMBERS

The IF command is extended to numeric expressions. The logical relations used in this
lesson are:

= > < <>
Itis a good idea to get the student to pronounce these expressions out loud. “A < B” makes a
lot more sense when pronounced “A is less than B,” than when just allowed to flow in the
eyeballs. Of course, the “point” of the < and the > symbols (that is, the little end) is at the side
of the smaller of the two numbers.
The use of nested IFs is demonstrated. This is a very powerful construction, but may be

confusing. It is worthwhile to go through the example with your student to make sure
that the construction is understood.

A “home made” loop is demonstrated in the GUESSING GAME, but is not discussed. The
loop starts in line 50 and goes to 80. The exit test is made in line 70. The logic of this loop is that
of a DO UNTIL.

QUESTIONS:

1. What part of the IF command can be TRUE or FALSE?

2. What follows the THEN in an IF command?

3. After this little program runs, what will be in box D?

10 LET D=4
15IF3 <7 THEN LET D=8

4. Same question, but for 3 > 7.
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LESSON 12 THE IF STATEMENT WITH NUMBERS

Try this: 1@ REM *** Teenager ***
15 cls
20 PRINT “Your age?”
3@ INPUT A
40 IF A<13 THEN PRINT “Not yet a teenager!”
50 IF A>19 THEN PRINT “Grown up already!”

This IF command is like the one that you used before with strings. Again we have:

1@ IF phrase A is true THEN do command C
“Phrase A” can have these arithmetic symbols:
equal to
greater than
less than

> not equal to

Each“phrase A” is written in “math language,” but you should say it out loud in English. For
example:

A<>B is pronounced “A is not equal to B”

5<7 is pronounced “five is less than seven”

PRACTICE

For these examples, LET A=7 and LET B=5 and LET C=5.

Say each “phrase A” out loud and tell if it is true or false:
A=B B=C T F
A>B B<C

T F
A<B B<K<>C T F
A=C A<>B T F
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AN IF INSIDE AN IF

The “teenager” program above is missing something. Add:
60 IF A>12 THEN IF A<2@ THEN PRINT “Teenager!”
To understand this, break it into two parts:

60 IF A>12 THEN (command C) where

(command C) is (IF A<20 THEN PRINT “Teenager!”)
This line first asks “is the age greater than 12?”
If the answer is “yes” the line gets to ask the second question: “Is the age less than 20?”
If the answer is again “yes” the line prints “Teenager!”

If the answer to either question is “no,” the PRINT command is not reached, so nothing is
printed.

Assignment 12A:

1. Draw the “fork in the road” diagram for line 60 above. There will be two forks on the
diagram. (See page 56)

GUESSING GAME

10 REM --- GUESSING GAME ---

15 cls

20 PRINT “Two player game”

25 PRINT

30 PRINT “First player enter a number from 1 to 100"
35 PRINT “while second player isn’t looking.”
37 PRINT

40 INPUT N

45 cls

5@ PRINT TAB(12);“Make a guess”;

55 INPUT G

60 IF G THEN PRINT “Too small”

65 IF G> THEN PRINT “Too big”

7@ IF G=N THEN GOTO 9@

80 GOTO 50

80 REM The game is over

92 PRINT

85 PRINT “That's it!”

If you want to save this program on a disk, read Lesson 15.

Usually line 80 sends you to line 50 so you can make more guesses; but if G=N in line
70, then you skip to line 90 and print “That’s it!”
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Assignment 12B:
1. Tell what happens in lines 50 through 80:
If Gis 31 and N is 88:

50

55

60

65

70

80

If Gis 88 and N is 88:

50

55

60

65

70

80
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2. Here is another program. What will it print, and how many times?

10 LET N=1

20 IF N=13 THEN PRINT “unlucky!”
30 LET N=N+2

40 IF N>30 THEN GOTO 99

50 GOTO 2@

99 PRINT “done”

What will it print if line 10 is changed to:
10 LET N=2

3. Write a program that says something about each number from one to ten. The player
enters a number and the computer prints something about each number: “three strikes,
you're out” or “seven is lucky” ete.

4. Add to the GUESSING GAME program so that it prints “You’re Hot” whenever the
guesser is close to the right number.

5. Write a game for guessing a card that someone has entered. You must enter the suit (club,
diamond, heart, or spade) and the value (1 through 13). First they guess the suit, then the
program goes on to ask the value. Keep score.
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INSTRUCTORNOTES13 RANDOMNUMBERSAND THE INT FUNCTION

This lesson introduces two functions: RND and INT. These are very important in games
and also handy in making interesting displays like kaleidoscopes.

The RND function produces pseudo-random decimal numbers larger than 0 and smaller
than 1.0. Such numbers are directly usuable as probabilities, but integers over some
range, such as 1 to 6 for a die, or 1 to 18 for a suit of cards, are often more directly
usable.

Your student may be shaky in decimal arithmetic, but all that is required here is
multiplication of the random number by an integer, and perhaps also addition to an
integer. The computer does the multiplication, of course, so only a rough idea of the
desired result is necessary.

After extending the random number to a range larger than 0 to 1, conversion to an
integer is desired. The INT function does this by simply truncating the number,
“throwing away the decimal part.” (For negative numbers the situation is a little more
complicated and that rare case is not treated here.)

The concept of “rounding off”’ may be familiar to your student. INT will round off a
number if you add 0.5 to it first.

The concept of functions is again used in this lesson and is further clarified.

The nesting of one function in the parentheses of another is illustrated by using RND in
the argument of an INT function.

QUESTIONS:
1. Tell what the computer will print for each case:
10 PRINT INT(G)
and the box G contains: 2, 2.1, 2.95, 3.001, 67, 0, 0.2

2. Tell how the INT( ) function is different from “rounding off” numbers. Which is easier
for you to do?

3. Tell how to change a number so that the INT( ) function will round it off.
4. What does the RND(9) function do?

5. How can you get random integers (whole numbers) from 0 through 10.
(Hint: INT(RND(9)*10) is not quite right.)
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LESSON 13 RANDOM NUMBERS AND THE INT FUNCTION

THE RND FUNCTION
When you throw dice, you can’t predict what numbers will.come up.
When dealing cards, you can’t predict what cards each person will get.

The computer needs some way to let you “roll dice” and “deal cards” and do many other
unpredictable things.

Use the RND function to do this. RND stands for “random.”

RUN this program: 1@ REM random numbers
2@ cls
25 LET N=RND(9)
30 PRINT N
40 IF N<.95 THEN GOTO 25

You see a lot of decimal numbers on the sereen. The RND function in line 25 made them.

It doesn’t matter what number you put in the parentheses, as long as it is larger than
zero. I choose “9” because it is near the “()” signs on the keyboard, making it easy to
type (9).

RND gives numbers that are decimals larger than 0, but smaller than 1. To make
numbers larger than one, you just multiply.

Change the program above to:
25 LET N=RND(9)*52
30 PRINT N
40 IF N<46 THEN GOTO 25

and RUN it again.
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Now the numbers are between 0 and 52 in size. They could be used for choosing the 52
cards in a deck.

But: We may want whole numbers like 7 and 23 rather than decimal numbers like 7.03
and 23.62. So we use the INT function.
THE INT FUNCTION

The INT function takes the number in its parentheses and throws away the decimal part,
leaving an integer. Change the program above and RUN again:

29 N=INT(N])

HOW IT WORKS
Use this one line program:
10 PRINT INT(2.5)
to check how INT( ) works. Run it many times and try these numbers in the (): 0.3, 0.5,

0.9, 1.0, 1.1, 1.49, 1.51 and 1.999. In each case, see that INT( ] just throws away the
decimal part of the number.
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ROUNDING OFF NUMBERS

Perhaps you know about “rounding off” numbers. If the decimal part starts with 0.5 or
more, you round up. If it starts with 0.4 or below, you round down.

17.02 round down 17
3.1 down 3
103.43 down 103
4.5
82.917 up 83

You round off numbers with the INT function by first adding 0.5 to the number.

RUN: 10 REM ### ROUNDING OFF ###
| 20 PRINT “ GIVE ME A DECIMAL NUMBER"
25 INPUTN
30 PRINT “ ROUNDED TO THE NEAREST INTEGER”
40 PRINT INT(N + @.5)
45 FOR T=1 TO 1000:NEXT T
50 GOTO 20

Try the program with numbers like 8.4999, 3.5, and other numbers you may choose.

ROLLING THE BONES

Usually dice games use two dice. One of them is called a “die.” Here is a program that
acts like rolling a single die:

10 REM ////// ONE DIE //////

2@ cls

30 LET R=RND(9)

40 PRINT “Random number”;TAB(15);R
50 LET S=R*6

55 PRINT “Times 6”; TAB(15);S
B0 LET I=INT(S)

65 PRINT “Integer part”; TAB(15);1

7@ LET D=I+1

75 PRINT “Die shows”; TAB(15);D
77 PRINT

8@ PRINT “ANOTHER? <y/n>"

82 INPUT Y$

85 IF Y$="y" THEN GOTO 20
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WHAT GOES INSIDE THE () ?

Numbers: 10 LET X=INT(34.7)
Variables: 10 LET X=INT(J)
Expressions: 10 LET X=INT(3*Y+2)
Functions: 10 LET X=INT(RND(8))

Here is how to save a lot of room.

Instead of: 30 LET R=RND(8)
5@ LET S=R*6
60 LET I=INT(S)
70 LET D=1+l
Just use: 7@ LET D=1-+INT(RND(8)*6)

RANDOM NUMBERS IN THE MIDDLE

Suppose your game has a funny die that shows only 6, 7, or 8 when you roll it.

RUN this: 1@ LET D=INT(RND(9)*6)
How it works: expression makes numbers like
small large
RND(9) 0.01 0.99
RND(9)*3 0.03 2.97
INT(RND(9)*3) 0 2
INT(RND(9)*3)+6 6 8
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EVERY PROGRAM RUN IS DIFFERENT

Each time you start RUNning a program, you want different cards or dice to show.

But you will always get the same number unless you do something about it! Command
RANDOMIZE early in the program to make the computer choose different random
numbers which are different from those on the last run.

Example: 10 REM mixed up
20 RANDOMIZE
30 PRINT INT(RND(8)*100)

RUN the program several times without line 20, then several times with line 20.

RANDOMIZE asks you to input a number for a “seed.”

Assignment 13:

1. Write a program that “rolls” two dice, called D1 and D2. Show the number on D1 and
on D2 and the sum of the dice. You do not need the variables R, S, and I in the
program above. They were used to show how the final answer was found.

2. Write a “paper, scissors, and rock” game, you against the computer. (Paper wraps
rock, rock breaks scissors, scissors cut paper). The computer chooses a number 1, 2 or
3 using the RND( ) function: 1 is paper, 2 is rock, 3 is scissors. You INPUT your
choice as P, R, or S and the computer figures out who won and keeps score.
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INSTRUCTOR NOTES 14 SAVE TO THE DISK
This lesson shows how to save programs to the disk and how to load them again.

The commands: SAVE LOAD
FILES KILL

are introduced.

Other commands used in this chapter are:

NEW REM
LIST PRINT
CLS

This lesson can be used anytime after Lesson 3.

We put it this late in the book because most programs up to this point are relatively
short and uninteresting, not worth saving. The process of programming was being
emphasized, not the end result of useful programs.

However, your own judgement should prevail, and you can insert this chapter at an

earlier point in the flow of lessons so that your student can save some programs she is
particularly proud of.

QUESTIONS:
1. What is a “file”?

2. How long can a file name be?

3. Can punctuation marks be in a file name? Can the file name have spaces in it?

4. How can you check that the program got on a disk OK?

5. What happens to the program already in memory if you LOAD another program?
6. Does the file name have to be the same as the program name?

7. If a program is put into a file, is it still in memory?
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LESSON 14 SAVE TO DISK

ENTERING A PROGRAM

If you already have a program in the computer, skip to SAVING A PROGRAM.

If not, enter: NEW
13 REM ::: HI :::
20 CLS

30 PRINT “HI"

SAVING A PROGRAM

Do you still have your disk in the drive? If not, put your disk in now. Be sure to close the
door! °

Enter: SAVE “HI"

You will hear a whirring and see the red light on drive A. When the red light goes off and
the whirring stops, your program is stored on the disk.

The file name of your program is HI. The disk is like a file cabinet. In it is a file folder
with the name HI written on it. In the file folder is your program.

We used the name HI because it is easier to remember if the file has the same name as
the program.

If your program has a different name, SAVE it again under the correct name.
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A “LIFE SAVER"

If you mess things up, press the Ctrl Break keys to get back to normal.

THE FILES COMMAND
Let’s see if the program is really stored on the disk.
Enter: FILES

After a whirring and the red light, you will see a list in three columns of all the files on
the disk. Your file is probably that last one on the list. It will say:

HI .BAS

FILE NAMES

Each file has a name that is one to eight characters long. The file name can be followed by
an “extension.” The extension starts with a period and has one, two, or three characters in
it. If you have not given your file name an extension (and the file is a BASIC program),
the computer automatically gives it the extension .BAS.

Try using this extension.

Enter: SAVE “hi.xyz”

Then enter FILES

You will see the name

HI XYZ

in the list of files.
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LOADING THE PROGRAM

Now that we are sure the program is on the disk, it is safe to erase it from memory.

Enter: NEW
Press: Ctrl Home
Enter: LIST

The LIST shows nothing because NEW erased the program from the computer’s
memory. Let’s get the program back.

Enter: LOAD “hi”
We hear the whirring and see the red light, but is our program now in memory?

Enter: LIST to find out.

ERASING A FILE

So far, so good. But what if we change our minds and want to throw a file away?
Use: KILL “hi.bas” and then

Enter: FILES

to see if it is really gone from the disk.

CAREFUL! You must put the period and three letter “extension” on the name or else
KILL will give you the error message:

File not found

e
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LEGAL FILE NAMES
The file name:

can have up to eight characters plus an extension.

can have numbers in it.

can have punctuation in it, BUT ...

CANNOT HAVE A COMMA OR PERIOD IN IT (unless the period is in the
extension).

can even have spaces in it.

The extension:
starts with a period.
has one, two or three characters in it.

Try saving the short program using these names, then do a FILES to see what names
were used.

abcdefghijklm
a.bbbc
al“#3%8&'()*=
a123456788
asdf
This name will give a Bad file number error message:
as.dfg

And this one a Too many files error message:

cat,dog
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GOOD FILE NAMES

A short file name is best because there is less to type. Use the same name that is in the

REM in the first line of the program.

COMMANDS

These four commands are used with files:

SAVE “filename” or SAVE “filename.ext”
LOAD “filename” or LOAD “filename.ext”
FILES

KILL “filename.ext”

Remember, “filename” is the name of a file, and “ext” is the extension.

Assignment 14:

1.

2.

Write a short program (four lines) and SAVE it on the disk.
Do NEW and write another short program. SAVE it.

Do NEW and then do FILES to see if the programs were saved. Then load each
program and run it.

Try out the KILL command on one of the programs.

. Repeat the practice with the SAVE, LOAD, FILES, and KILL commands until you

are sure that you understand them.

BONT
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INSTRUCTOR NOTES 15 SOME SHORTCUTS

? used for PRINT
LET omission
: used between statements on a line
INPUT used with a message
INPUT error message
LIST X-Y

THEN 33 instead of THEN GO7TO 33
commands compared to statements

Having reached RND and the SAVEing of programs on disk, the sprint is over. All the
elements are in place so that the student can write substantial programs.

The colon is used to shorten and clarify programs by putting several statements on one
line. The line should contain statements which have something in common.

The colon allows one to put a little “subroutine” consisting of several statements after
an |F. This makes using a GOTO unnecessary for reaching the extended segment of the
program. A shorter and much less cluttered program resuits. So the cclon becomes a
powerful and nontrivial means of improving the clarity of the program.

The colon can mess up a program as well as improve it. Be careful about adding other
statements onto a GOTO, a PEM, or a IF line.

A question mark is always printed on the screen by INPUT; so an INPUT message
should not end with a question mark.

QUESTIONS:

1. What shortecut does the ? give?

2. How can you tell that the word LET is missing from a LET command?

3. An INPUT command has a message in quotation marks. What punctuation mark must
follow the message quotes?

4. Why is it sometimes good to put two statements, separated by a colon, on the same
line?

5. What is wrong with each of these lines?

10 REM BEGINNING:GOTO 1000
10 GOTO 5@:S$="FAST"

6. If the computer prints ?Redo from start after the user answers an input, what three
things could be wrong?
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LESSON 15 SOME SHORTCUTS

A PRINT SHORTCUT
Instead of typing PRINT, just type a question mark.

Enter: 1@ ? “HI”
LIST

The computer substitutes the word PRINT for the question mark.

A LET SHORTCUT
These two lines do the same thing:

10 LET A=41 and 10 A=41
also these two: 20 LET B$="HI" and 20 B$="H!I"

You can leave out the word LET from the LET statement! The computer knows that you
mean LET whenever the line starts with a variable name followed by an “=" sign.

Vi
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AN INPUT SHORTCUT

Instead of: 10 PRINT “ENTER YOUR NAME”
20 INPUT N$
You can do: 10 INPUT “ENTER YOUR NAME”; N$

Put a semicolon between the message ENTER YOUR NAME and the variables.

ANOTHER INPUT SHORTCUT
You can INPUT several things in one command. Put commas between the variables.
RUN: 20 INPUT “LOCATION”; X,Y
You see: LOCATION? on the screen.
You enter two numbers with a comma between them.
LOCATION? 5,6

Another example: 30 INPUT “MONTH, DAY, YEAR”:M%$,D,Y
After the ? type: APRIL,29,1983

ERROR MESSAGE IN INPUT
If you do not enter enough answers, or you entered too many, the computer says:

?Redo from start
?

and shows the flashing cursor. You must enter all the things asked for, with commas
between them.

Example: 30 INPUT “MONTH, DAY, YEAR";M$.D,Y
?MAY,1
?Redo from start
?May,1,1984

ANOTHER WAY TO GET AN ERROR MESSAGE

RUN: 18 INPUTN, A% Try these pairs of answers:
1 B
B 1
1 1
B B
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An error message ?REDO FROM START is put on the screen whenever the user
answers a string for a number.

(It is OK to answer a “number” for a string, because the computer says “OK, 1984 is a
string!”)

A LIST SHORTCUT

|
There are five ways to use the LIST command:
LIST lists the whole program
LIST 48 lists line 48
LIST 58-75 lists all lines frcm 50 to 75
LIST -27 lists all lines from beginning to 27
LIST 90- lists all lines from 90 to the end

A THEN SHORTCUT
Instead of: 1@ IF A=B THEN GOTO 33

Use: 10 IF A=B THEN 33

A COLON SHORTCUT

Put several statements on a line with a colon “:” between them. This saves space.

Instead of 10 3=17*3
20 R=Q+2
30 PRINTR
you can write: 10 3=17*3:R=0+2:? R

When you LIST the line, you see:
10 3=17*3:R=Q+2:PRINTR
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WHEN TO USE THE COLON SHORTCUT
Use the shortcut:
1. To make the program clearer.

Put similar statements on the same line. Example:

Instead of: 18 X=0
12 Y=0
14 2=0
write: 10 X=0:Y=0:Z=

2. To make the program shorter.
3. To put a REM on the end of the line.

Example: 40 H=X+Y/66 : REM H IS THE HEIGHT
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THE COLON AFTER AN IF COMMAND

You can make neater |IF statements using colons.
Without: 50 IF A=0 THE<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>