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About this book

This is a guide to writing computer
programs in BASIC for absolute
beginners. BASIC is the language
used on most home computers. Itis
away of writing instructions for a
computer in a form the computer
canunderstand.

You do not need a computer to
use this guide, though of course it
helps you to understand the
programs if you can try themouton
a computer. Different makes of
computer use slightly different
versions of BASIC. Nearly all the
terms in this book, though, will
work on most microcomputers, and
the few that are not standard are
clearly marked.

At the beginning there are some
guidelines to programming a
computer. Then, as youread
through the book, the main BASIC
words are introduced one by one,
with short programs to show how
they work.

To give you some practice in
writing programs there are-
program puzzles to solve and
suggestions for programs to write
and for useful alterations you can
make to the programs in this guide.
The answers to the program
puzzles are on pages 44-45.

Atthe end ofthe guide there isa
list of BASIC terms and other
computer words with brief
explanations. There are also some
guidelines to help you write
programs, and a list of "bugs" - the
mistakes in programs which stop
them working - with hintsto help
you recogmze them

If you have a micro, try out the
programs in this guide, then, to find
out more about how your micro
works, look up the BASIC termsin
your manual. You may find that
some of the rules given here are
not necessary on your micro. The
best way to learn BASIC s to try out
lots of programs from books and
magazines, then alter them a little
to see what happens. From there
you will soon be writing your own
programs.



How a computer works

You cando all kinds of different things with a
computer. You can draw pictures, write funny poetry,
draw graphs, play games and do lots of things with
words and numbers, some of them useful and some
just for fun. A computer 1s sometimes described as

an "Information processor'. Itstaskisto
take the information you give it, work
on it according to your instructions,
and show you the results.

-
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To make a computer do what you want
you have to give it very precise
instructions. A list of instructions fora
computer is called a program* and the
information you give the computer to

work on is called data. The program h,asm
be written in a language, such as BASIC,
that the computer canunderstand, and it
must follow all the rules of the language
too.

Microcomputers
Most micros consistof a
keyboard which you plug into
a TV set. You give the micro
instructions and information by
typing on the keyboard and
everything you type, along with the
computer’s results, is displayed onthe
TV screen. The keyboard of a micro looks

Some micros have a small, built-in likea rriter keyboard with some
display screen, like a pocket calculator. A extra keys. On some micros each key
few use a special screen called amonitor.  gives the computer a separate instruction
A monitor is like a TV but it cannot pickup in BASIC so you do not have to type the
the signals from TV stations. words in letter by letter.

*Spelt like this when used for a computer.
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Inside a micro

A micro is made up of two main parts:
the central processing unit (CPU)
where all the work is done, and the
memory where programs and data are
stored.

In fact, the computer hastwo
memories. One, called ROM, contains a
program which controls all the
operations of the computer. The other,
called RAM, is an empty memory
where your programs and dataare
stored. When you switch off the micro
all the information in RAM is lost, but
the ROM program is permanent.




Giving acomputer instructions O/ yaime
— e DO THIS
LATER ON

To make the computer do something, you straight , o it can be a program of

have to type in an instruction it instructions which it stores in its memory
understands. This instructioncanbea and does not carry out until you give itthe
direct command which it carries out go-ahead.

e I3 A
The instructions in a program have tobe The computer cannot understand
very carefully worked ou:. The computer instructions written in our language, so
will attempt to carry out your instructions you have to write them in one of the many
precisely, even if they are wrong. computer languages. Some of these
languages are described opposite.

ooiouo)
LOI0OI0INNDD
1CNOI0OIIND

11oioliool
1000110101010
HOOI0 1110101 £

= .

All the work inside the computer is done Each piece of information in computer

with a code of tiny pulses of electricity. code is represented by patterns of pulses.
Your instructions are translated into Computer code can be written down
computer code by a special program using 1 to represent a pulse and 0 toshow
inside the computer called the thereis no pulse.

interpreter.



Computer languages

You could write programs in computer code but it would be very difficult. Instead, there
are special computer languages, called high level languages, which the computer can
translate into its own code.

There are hundreds of different high level languages, many of them specially
designed to do one particular kind of work. BASIC is one of the most common
languages. The letters stand for Beginner's All-purpose Symbolic Instruction Code. Itis
not just used by beginners though. Below there are examples of three different

languages.

This is a short programin This program is written in This is a language called
BASIC. Line 10 tellsthe Pascal, alanguage named PILOT. Itis used to write
computer to print “Whatis  after a famous French programsto help people
your name” on the screen. mathematician. Itispartofa learn new subjects. In this
Thenthe computerstores  programtowork outdetails language, the computer can
your answer initsmemory  about money. Many people recognize answers evenif

andif your name isBrianor  think it is easier towrite they are not exactly right.
George, it printsouta good, neat programsin
message to you. Pascal than in BASIC.

TAITAA OLLA VUSITOISTA
ASTETTA PAKKASTA"

How COLD 1% \T

At first glance, computer languagesseem  instance, in mathematics a special
very strange and difficult, but then, sodo notation is used to write down ideasand

other languages such as the Finnish formulae which would need alot of
shown on the right, until you get to know ordinary words to explain them and other
them. There are lots of other subjectstoo,  kinds of notation are used to write down 7

inwhich special languages are used. For chess moves or music.
*Minus fifteen I quess.



Writing programs

A program is like the rules for a game, or the recipe for a cake. If thereisa
mistake 1n the rules, or the recipe, you will not be able to play the game
properly, or bake a good cake. In the same way, the results you get froma
computer depend on the instructions you give it. To write a program for a
computer you first need to study what you want to do very carefully and
work out the main steps needed to achieve the result you want.

Letter program

—

PLEASE
POST THIS

Imagine trying to write a programtotella You need to work out exactly what the
robot to post a letter. A simple instruction robot needs to do to post the letter. Its
as shown above would be too difficult for computer needs instructions telling it
the robot's computer brain tounderstand.  what to do at every stage.

| MUST POST
THIS LETTER




Program diagrams

When you are writing a program it sometimes helps to draw a diagram like the one
below, showing the main steps you need to solve the problem. A diagram like thisis
called a flowchart. It shows each of the steps the computer needs to carry out, and the
order they should come in.

This is a flowchart

for a program

tellir&g the computer

to print a message

only to robots.

A flowchart has different shaped boxes rectangular boxes and decision boxes,
for different steps in the program. The where the computer can do different
beginning and end of the program have things depending on the information it
round boxes, instructions telling the receives, are in diamond-shaped boxes.
computer to do something are in The lines show the possible routes the

computer can follow.

& FR \‘_\1.‘ ‘..: )J-‘.‘..\"\-.q\
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After working out all the details of the the computer, or errors of logic in your
program you can translate it into BASIC program. Before you can get the program
and test it on the computer, The program towork you have to find all the bugsand

will probably not work straight away correct them.* Sometimes, a bug makesa
though, as there will probably be some program produce a slightly different
bugsinit. These may be typing mistakes result which you may prefer. Useful bugs g

made when you typed the program into like this are called "pugs”.
*There are some tips to help you find bugs on pages 42-43.
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Firstwordsin BASIC

Lots of the words in BASIC are
based on English wordsand itis
quite easy to guess what they
mean. For instance, PRINT means
“display on the screen’, RUN
means "carry out this program” and
INFPUT means "give the computer
information”. On these two pages
you can find out how to use the
word PRINT.

Most home computers have a
BASIC language interpreter inside
them already and when you switch
them on they are ready to be
programmed in BASIC.*

P2

READY
PRINT “SNAILS">

Totell the computer to display wordson
the screen you use PRINT with the words
you want in quotation marks. For instance,
PRINT “SNAILS" tells it to display the word
SNAILS onthe screen.

Remember
to press
NEWLINE
aftereach
instruction.

The computer will display on the screen
whatever you type between the quotation
marks. It can be letters, numbers, words
or symbols. Note that it does not display
the quotation marks themselves.

This isthecursor.
It may also look
like one of these:

[

LT |

When you switch on a micro some words
are usually displayed on the screen
automatically, along with a small symbol
called the cursor. The cursor shows
where the next letter you type willappear.

L~ g,
’3 Press NEWLINE,
RETURM or
READY ENTER to tell the
FPRINT "SMNAILS" computerto
SNAILS carry outan

The computer will not carry out your
instruction, though, until you press
NEWLINE (or RETUEN or ENTER —it
varies on different computers) totell itthe
instruction is complete.

5

Toclearthe

PRINT *“1-2-3" screen you type
1-2-3 CLS, orthe
PRINT “RUBBISH" computer’s
RUBBISH pwn_word.
PRINT 999
999
PRINT 123

| QRS -

To display numbers by themselves, you
donot need to use quotation marks. Now,
to clear the screen you type CLS onmost
micros. (Check this in your manual if you
have a computer.)

*Some computers have to have a special program loaded from cassette tape before they

understand BASIC



A programin BASIC

Ina program, each line of instructions starts with a number. This tells the computerto
store the instructions in its memory and not to carry them out until you give the
go-ahead. On the opposite page, the instructions to the computer did not have numbers,
so the computer carried them out straight away. Here is a short program whichmakes
the computer display symbols in the shape of a face on the screen.

Onsome computers
thefigureOhasa
linethroughit,

like this.

10 PRINT “/////1" tI..ineuumhersusuéa;l:x;t;fupm
g0 PRINT “1 = R b

30 PRINT “I(..)1"  ronumbering he whole

40 PRINT “I -L I" program.

50 PRINT “VVVV" ._.:.;-*..n&h Many computers
60 END \[\" 2"/ do notneed

W (" thisline.

When you type in a program you have to youtell it to by typing RUN. Be careful not
press NEWLINE (or the computer'sword)  tomixupthe letter O and the figure Oas

atthe end of eachline. The lines are this will cause a bug. Most computers
displayed on the screenbut thecomputer  have a RUBOUT or DELETE key for
does not carry out the instructions until correcting typing mistakes.

Youtype LIST (an
NEWLINE) to see
program again.

quotation

marks,

including the
_ \spaces.

When you have typed in all the lines, If the program does not work, orthe

check them carefuly to make sure there picture does not look right, you needto
are no mistakes. Then, totell the computer  display the program again to find the bug.
to carry out the program, you type RUN, Todo this you type LIST. The computer
followed by NEWLINE. may give you an error message telling you
what the bug is.
' lnehugging programs ‘
RUN :
MISSING Line typed
N0 PRINT 114111 in again
20 PRINT I i correctly.
30 PRINT “I(..)1" : ; :
40 PRINT 1 -L | :
50 PRINT “ VWVV w__ :
L 60 END Names‘l L
The computer will give you an error the program altogether, just type the line
message for most bugs. The error number, followed by NEWLINE. Each
messages are explained in the computer's  computer also has its own way for
manual. The easiest way to correcta correcting or altering parts of lines, using
mistake is to type the whole line again. words such as EDIT or COPY. Thisis
The computer will replace the old line explained inthe computer’s manual.
with the new one. To get rid of a line from 11

‘ { Program puzzle - Try changing the program to give the face different features.
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Giving the computer information

To make the computer do something more useful than just displaying
things on the screen you have to give it information or "data” to work on.
The computer stores this information in its memory until you tell it to use t.

These are the
numbers to

10 LET A=6 bestoredin
20 LET B=T7 the computer’s
30 LET C=23 memory.

40 LET D=4 -

These are the
( labels forthe

emaory spaces.
When you put a piece of data into the can use the word LET, as shown above. A
computer's memory you have togive ita labelled memory spaceiscalleda

label so you can find it again. You canuse variable because it can hold different data
letters of the alphabet as labels. Tolabela at different times in the program.
memory space and put a number in it you

10 LET A=3 :
20 LET A$="SNAILS"
30 LET B=43
40 LET B$="ROBOTS"

Don'tforget
quotation marks.

Youuse a different kind of label to store You put a string in a memeory space
letters and symbols in memory spaces. using LET in the same way as for anumber
Letters and symbols are called “strings” variable, but the letters and symbols must
and you use letters of the alphabet with be enclosed in quotation marks, as shown
dollar signs tolabel them, e.g. C§.* above.

Todisplay the information onthe screen You can run the program as marny times
you use the word PRINT with the name of as you want, Each time the computer will
the variable, e.g. PRINT A$. This short print out the same information. The datain
program prints out the information from the variables stays the same until you
variables B, D§ and LS. changeit.

*This is pronounced “C dollar” or “C string”.



Another way

Some computers need
their datawordsin

guotes.

10 READ A You must have the
20 READ B ; correct kind of label

30 READ A$ Sneend
40 DATAS, 231, FRIDAY
mimas

Another way to store information is with
the words READ and DATA, as shown
above. The READ lines tell the computer
to label memory spaces and the DATA
line contains the information.

Some programs

L Ay N

Here are two programs, one using READ
and DATA and the other using LET to
store information in the computer’s
memory.

When you run the programthe
computer puts each piece of dataina
memory space, taking them in order. The
items of data must have commas in
between so the computer knows how long

B

10 LET A%$="ROBOTS ARE GREAT"
20 LET B$="IF YOU LIKE"

30 LET C$="GREAT METAL IDIOTS"
40 PRINT A%

50 PRINT BS

60 PRINT C3

70 END

RUN

ROBOTS ARE GREAT
IF YOU LIKE

GREAT METAL IDIOTS

More about variables

-

Number vaniable

You cannot usethese
words as variable label
asthey contain

BASIC words.

Variables are labelled spacesinthe
computer's memory where information is
stored. A variable containing numbers is
called anumber variable and one

which contains letters and symbols is

called a string variable. The contents of

variables can change during the program.

Some computers can use words as labels

for variables, but not words which contain

BASIC words as this would confuse the

computer. 13

*You cannot use this method on the ZXE1 computer.
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Using INPUT

Another way to give the computer data 1s with the word

INPUT. This lets you put in information while the program
1s running, and you can use different data each time
you run the program.

RIS L

Youuse INPUT withalabelsuchasAfora  printing a question mark, or other symbaol,

number and AS for a string. Whenthe on the screen. Then youtype inthe data
computer meets the word INPUT ina and the computer stores it in the memory
program it puts the label on amemory space and goes on with the rest of the

space and asks you forthe data, usuallyby  program.

[1 INPUT programs

Complter's
INPUT G question ——==—d

BS marks
G
BS

astringina
numbervariable.

Picture 2 shows what happens when you prints another question mark for the

run this program. When the computer INPUT instruction in line 20. This time you
meets the word INPUT in line 10it printsa have to type in words or symbols asthe
question mark on the screen and waits for label BS told the computer to expecta
youto type in a number for G. Thenit string.

You type your "
name here, then
press NEWLINE.

If you have a computer, try typing inthis inthe sample run above. Try it lots of times

program, then press RUN to start it off. with different data, pressing RUN to start
When the computer asks you for the program again each time. The

information, type in your name and age,or  computer always prints exactly what you
asilly name and crazy number, as shown putin N§and A.



Poetry writing program

Now you know enough BASIC to write a poem on a computer. Here is a poetry writing
program which uses PRINT and INFUT.

10 PRINT “WHAT IS YOUR NAME"

20 INPUT N§

30 PRINT “A POEM BY" This line prints

40 PRINT NE]—'__ out your narme.

50 PRINT “TYPE IN A WORD"

60 PRINT “THAT RHYMES WITH ME"

70 INPUT AS

80 PRINT “HERE IS THE POEM"

90 PRINT “COMPUTERS USED TO
FRIGHTEN ME"

100 PRINT “BUT NOW I'M HAPPY AS A"

110 PRINT AS

120 END

i (Yourname
= { andword.

This line prints
out your word.

Youtyperuntotryit
againwith another word,

The program makes the computer askyou  the poematline 110.If you havea

your name, then store yourreply inNSand  computer try running the program lots of
print it out at line 40. It stores the word you times, inputting different words at line 70.
choose in A$, then prints it out as part of

Checklist for typing in programs

1. Before typing ina new program type NEW. This clears any old
programs and variables out of the computer's memory.

2. When you are typing in the program, remember to press
NEWLINE, or your computer’s word, at the end of eachline.

3. Aftertyping inthe program, check all the lines on the screento
see if there are typing mistakes. Make sure none of the linesare
missing, too.

4. Next you cantype CLS (or your computer's word) to clearthe
program off the screen. Then type RUN to start the program.

5. To get the program listing back again to check it or alter aline,
type LIST. To display one particular line you can usually type
LIST with the line number, but check this command as it
varies slightly on different computers.

There are some
hints to help yo
6. Tostop the program while it is running type BREAK or find bugs
ESCAPE. Check this command in your manual, though,
as it varies on different computers. On some computers
ESCAPE wipes the whole program out of the computer’s

memory. To start the program again type RUN.




These were
stored in
memaory
spaces X% <\
and A,

So far you have seen how touse PRINT 1o PRINT to do calculations on a computer.

display words and numbers onthe You can find out how at the bottom ofthe
screen, and to print out the contents of page. Onthe opposite page you can find
variables. Below you can find out howto out more about deing things with

use commas and semi-colons tospace variables.

things out on the screen. You can alsouse

These lines show how you canuse is. The picture above shows how the lines
commas and semi-colonstotellthe would be printed onthe screen. The word
computer where to print the next letter. A PRINT on aline by itself tells the computer
comma tells itto move along the screena toleave an empty line.

bitand a semi-colon tells it to stay where it

PRINT 3GR (121)

multiply,
/means divide
and SOR means
square root,

%

Youuse PRINT like thisto tell the

computer to do sums. You use the normal The computer can also do more
signs for addition and subtraction and * complex mathematical calculations such
for multiplication and/ for division. as sines, cosines, square roots, etc.



———— —

__;/Dn most computers you
“~ needtoleave a space
eitherside of the
variable, inside the

More about variables

r2

Spaces

PRINT “I ATE ~;X;" PEANUT BUTTER AND ";AS." SANDWICHES"
| ATE & PEANUT BUTTER AND CHEESE SAMDWICHES

PRINT “I ATE ":Z:" PEANUT BUTTER AND “;C$;” SANDWICHES
| ATE 12 PEANUT BUTTER AMD JAM SANDWICHES

4

Printing variables by themselves is not the variable must have a semi-colon either
very useful. Youusually need somewords  side of it, as shown above. lf youwantto
with them to say what they are. To print space out the information you canuse
words and a variable together the words commas instead of semi-colons.

must be in quotation marks as usual, and

3 LET X=X+1
LET C$=Cs+"MY"

During a program you can change the Next time you ask the computer to print
contents of memory spaces like this. To the variables it will display the new words
the computer these statements meanadd and numbers stored in the memory

one to the figure in memory space Xand spaces.

add “MY" to the letters in C$.

rE‘; “ *Prugram puzzles

10 LET A=9 Multiply 1. Write a program to add numbersto
20 LET B=7 the variables inthe program onthe left
30 PRINT AxB sothat it would print out the answers
40 PRINT A/B 100 and 1 on one line with a space
50 END »\ between.
RUN Divide 2. Change lines 30 and 40 so that they
63 print out the numbers, what youare
L 1.28571 J doing to them and the answer, e.g.
“Ttimes 9is63".
You can do sums with variablestoo, as
shown in the program above. The 3. Change your answer to the program
computer finds the numbers inthe puzzle on page 15so it prints your name
memory spaces, then works out the sums. and the message on one line.




18

pieces of information and then do different things according | WEAR My
to the results. To do this you use the wordsIF . ..

$ ¥ ol
L 1Y

The computer can do several different
tests on information to compare it. The
symbols for the tests are shown above. It
cantestto see if two pieces of dataare
equal, different, or if one is greater or less
than the other.

THEM I'LL

THEN. SCARF.

IF A<B THEN PRINT A |s' SMALLER"
IF A<>B THEN PRINT "THEY ARE NOT

EQUAL"

These lines show how you use the
symbols with IF and THEN to make the
computer compare two pieces of data.
You can compare any kind of data-
words, numbers and variables, i.e. the
contents of memory spaces, 10o.

E Weather program

20 INPUT W3S

40 IF WE="SUNNY" THEN PRINT “GOOD"

10 PRINT “WHAT'S THE WEATHER LIKE TODAY"

30 IF W$="RAIN" THEN PRINT “UMBRELLA TIME"

Here is a program using IF and THEN. At
line 20 the computer stores the word you
input in variable W$. Then, atlines 30 and
401t checks to see if the word in W$ isthe
same as “rain” or “sunny”, If it is, it prints

out one of the responses. If youputina
different word at line 20 nothing will
happen. You could change the words in
lines 30 and 40, though, then try inputting

rg Age program

10 PRINT “"HOW OLD ARE YOU”

20 INFUT A

30 IF A=16 THEN PRINT "“OLD"

40 IF A<16 THEN PRINT “YOUNG"

50 IF A=16 THEN PRINT “JUST RIGHT"

6 French lesson
10 PRINT “HOW DO YOU SAY RED IN

20 INPUT AS
30 IF AS="ROUGE™ THEN PRINT “CORRECT"
40 IF AS<>="ROUGE" THEN PRINT "NO,

ROUGE"
RUN RUN
HOW OLD ARE YOU HOW DO YOU SAY RED IN FRENCH
6 ?BLEU
JUST RIGHT NO, ROUGE

one of the new words.

FRENCH"

Inthe age program, the computer
compares input A with the figure 16. If itis
bigger than 16 it prints “old”. If it issmaller
it prints “young” and if it is 16 it prints “just

right”. Inthe other program the computer
prints out one of two different responses
depending on whether A% equals “rouge”
or not.

*hugumpruzzlg - Can youwrite a program to get the computer to ask you sums, then either print

correct” or give you the right answer?



Branching programs

S Thistellsthe
computerto go
ing 30.

to li
You can give the computer almost any
instruction after the word THEN, as shown
above. A useful instruction isto make itgo
to another line. (On most computers, but

Maths program

10 PRINT “TYPE IN A NUMBER"
20 INPUT A

30 PRINT “TYPE IN ANOTHER NUMBER"
40 INPUT B

50 PRINT “DO YOU WANT TO"

60 PRINT "ADD, SUBTRACT, MULTIPLY"
65 PRINT “DIVIDE OR STOP"

10 INPUT C$

80 IF C$="ADD" THEN PRINT A+B

90 IF C$="SUBTRACT" THEN PRINT A-B
| 100 IF C$-"MULTIPLY" THEN PRINT A*B
| 110 IF C$=“DIVIDE" THEN PRINT AB

| 120 IF C$="STOP" THEN STOP

’ RUN
TYPE IN A NUMBER

—_—
/ﬁese two lines

( makethe computer
branch to other parts
» of the program.

not the ZX81, you can leave out the word
GOTO.) Youusually need aSTOP
instruction in programs with GOTO, orthe
computer will go on repeating the
program endlessly.

Py
THE PROGRAM WILL
ONLY STOP WHEN YOU

"7
TYPE IN ANOTHER NUMBER
7184

DO YOU WANT TO
ADD, SUBTRACT, MULTIPLY
DIVIDE OR STOP B
TADD
201 4——————— Computer’s

TYPE IN A NUMBER answer

i !

In this program the numbers you type in
are stored in A and B and your instructions
are stored in C§. Atlines 80to 120the
computer compares C$ with five different
words, and when it finds the right word, it

| 130 GOTO 10 carries out the instruction. It passes over
‘ all the lines which are not true.
Age guessing program "CAN YOU WRITE )
g r 1 THE PROGRAM |
4 2 A\ FOR THIS 7
RUN
GUESS MY AGE
715

M4

I CORRECT

TRY AGAIN

v

This program will go on repeating itself
until G= 14. When G= 14 the computer will
pass over lines 30 and 40 and print

“correct”. Can you alter the program so
that it gives you some clues, as shown in
the picture onthe right?

19




How to play

For their secret map, each player
draws a grid of 20 x 20 squaresand
numbers them as shown on the right.
The alien starts in the left side of the
grid and the commando starts in the
right. Each twrn, they can move two
squares up, down, sideways or
diagonally and then give the computer
their new positions. When they are less
than 1.5 space units (i.e. squares) apart,
the commando has caught the alien.




¥ Onthe ZX81 you have to type
10 PRINT “GIVE ME A NUMBER" }

«m'm El u—mmm&oompmm‘
50 INPUT cs}—— *{oﬂrnﬂyi t

90 DATA WHY, WHY IS THAT
95 DATA WHY, CAN YOU EXPLAIN
98 DATA CAN YOU SAY WHY, WHAT W. 'rnf:_mm

= ===\, 100 PRINT ‘SO THE REASON YOU TYPED" makesthe computergo
— PRINT “  ™;A$ ] ' 1 mwmmmmm o
PRINT “WAS REALLY GIVEN BY YOUR m dmmnmmemmmm
130 PRINT *  ";CS o  thedatalist.
140 PRINT "HOW ODD!" : The spaces inlines 110 and 130 leave
150 PRINT “RUN ME AGAIN FOR FURTHER -spaces onthe screen before your
ENLIGHTENMENT" replies. It does not matter how many
160 END spaces you leave in the program.

Hw itworks

RUN

I WOULD LIKE TO
TALK TO ¥QU
TELL ME ANYTHING
SILLY THAT
HAPPENED TO YOU
THIS WEEK?

WHY IS THAT

| \WAS EATING
AN ICECREAM

h‘
CAN YOU EXPLAIN

1 WASH'T
LOOKING WHERE
L WAS GOIN

L ENCRMG B BECAUSE | WAS HIDING |
IT OFF MY FINGERS e Al gl i L RIF

OTHE REASON YOU TYPE
| FELL DOWN A HOLE
WAS REALLY GIVEN BY
YOUR ANSWER
| DIDN'T WANT MY
FRIEND TO SEE |
HAD AN ICECREAM
HOW ODD!
RUN ME AGAIN FOR
URTHER ENLIGHTEMMEN

WHAT WAS THE

| DIDNT WANT MY
FRIEMD TO ?[[ |
HAD AN ICECREAW
21
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Drawing pictures

A computer makes pictures by
lighting up little rectangles on the
screen. Eachrectangle iscalleda
pixel and each pixel needsa
separate instruction from the
computer to switch it on. Most
computers can also make the
pixels different colours.

On these two pages you can find
out how to use BASIC to make
simple pictures on the screen. The
instructions given here are for
single colour picturesonly.

- y

You can usually see the pixelsina

computer picture. A computer witha

large memory, though, can make pictures
with thousands of very small pixels. These
pictures are called high resolution graphics.

E These are some of the
instructions for lighting up
pixels on aifferent computers.

——
—

SET 20,30 or
LOT 69,20,30)

/PLOT(20,30) ~ )

On sa:rr'meq

computers
\numbering starts

here.

0 1000 J

The instruction for lighting up a pixel
varies on different computers, but itis
usually something like PLOT (X, Y). Xand
Y are the pixel's co-ordinates and Xis

the number of pixels along and Y isthe
number of pixelsup.

On a computer with high resolution
graphics you may be able to plot 1000
points along the screen and 1000 up. A
less powerful computer has about 60 = 40.
(If you have a computer, check the size of
your screen as you may get a bugif you

computers needa
| general graphics

instruction.

Remember—some %

plot outside its range.)
_"‘1_\_“.'_'_'_,_0— |

fUNPLOT(zu 30))

N HESET 20 30 A

Pictures made by a computer are usually
called graphics. Some computers need a
special command before you do graphics.
For instance, on the BBC micro youneed
the word MODE with a number.*

Youcanalso smtch apixel off witha
command such as UNPLOT (X, Y). Inthe
programs in this book we use PLOT and
UNPLOT. If you have a computer check
these commands in your manual.

*For the programs in this book use MODE 5 on the BBC micro with the plot command PLOT 69, X, Y.

Forunplotting use PLOT 71, X. Y.

o



Plotting program .m

{\ varieson
l different ]
10 PTR£H “TYPE IN -\\amputers/
O NUMBERS" [
20 INPUT X W

30 INPUT Y
40 PLOT (X.Y)
50 GOTO

You have to press
NEWLINE or RETURN after
inputting each number

This short program asks you for two
numbers, then plots the pixel with those
numbers as co-ordinates. If you try this
program make sure the numbers you type
in are within the range of your computer.

Plotting a picture

2 RUN “

TYPE IN TWO NUMBERS
724

224 -‘..vlstpinl
TYPE IN TWO NUMBERS
730

™\ 2nd pixel

Line 50 makes the program repeat itself
endlessly and the only way to stop itis
with BREAK (or the computer's own
word). Can you insert a counter (see page
21) to make it run, say, six times.

(Edd-in_g TtoX

10 LET X=10 : \ andnottoY \'
20 LET Y=10 EI;ZSEI::I ( plotsa hmizontal"j
ig fé?TxE{i&:jl }‘ line going down. line

80 LET Y=Y-1

60 IF X<14 THEN GOTO 30

This plots
adiagonal
line going up.

100 LET Y=Y+1
110 LET X=X+1
120 PLOT (X,Y)

}

130 IF X<20 THEN GOTO 100

First youneed to draw the

picture on squared paper

and work out the

co-ordinates of the

squares.
X-5,Y+10 X#3,Y*3
moves picture makes an
up and left, exploded

image.

N

Original
picture —
After writing the program it is easy to
change the picture by altering the
numbers. You can move it to a different
place onthe screen by changingthe
starting values, or multiply all the numbers
by three to make an “exploded image”.

{ Addlng TtwoY
Eg‘uf'h ) and notto X plots
- ~2 vertical line.
s ST

Then you can work out the programto plot all the
squares. By giving X and Y starting values, then adding
to them or subtracting from them, and repeating parts of
the program, you can make the computer plot
sequences of pixels as shown above.

| Another way

‘
I

: A %’

i You can really only make very simple
pictures with PLOT. To make more
comphcated ones you need special ;

equipment such as a graphics tablet. You
place adrawing onthe tabletand trace |
|

| over it with a special device calleda |
| “puck”. This automatically reads the co-
ordinates into the computer. |

| B 1 e s B il o = i -..J 23

Program puzzle - Can you write a program to plot your initial on the screen? There is a sample

program on page 44.
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Playlng games

When you throw a pair of dice you cannot
predict what the numbers will be. The
chances are equal that the numbers will
be anything from one to six. Youcan
produce unpredictable numbersona
computer. They are called random
numbers.

The computer contains a special

program for producing random numbers.
Sometimes it repeats the same number
several times, but in sequences of lots of
random numbers, the number of times
each number is picked is about even.

¢y

PRINT RND
.662741814
PRINT RND(99)
7

Q

Or RND(0), or
ND(1) onsom
computers.

To make the computer produce arandom
number you use the word RND., Some
computersneed a | or 0 inbrackets after
the word. If you have a computer, check
your manual for the correct command.

INT (RND(0O) * 55‘1)

On other computers you need the word
INT (short for integer, meaning whole
number) followed by the RND instruction
(either RND(1) or RND(0) on different
computers). Then you multiply by the
highest number you want and add one so
the number is above one.

The RND instruction always producesa
number below one. On some computers
you can put a number in brackets after
RND, e.g. RND{99). This makes it produce
awhole number between 1 and the
number in brackets.

This instruction means pick arandom
number and store it in variable R. Inthe
programs in this book we use
INT(RND(1)*60+ 1) to mean pick a
random number between 1 and 60. You
may need to convert this instruction for
some computers.

Program puzzle - Can you work out how to make the computer pick a random number
between 10 and 207



Space attack

This is a program for a game using
random numbers. In the game you are on
a star ship being attacked by a wave of
alien fighters. Your ship’s computer
locates the aliens and gives you their
coded positions. To hit each alien you
have to work out the firing range by
multiplying the codes and typing in the

answer.
10 LET C=0 } Cisammuer_tocmmtthenunﬁpmftlimes
20 LET A=INT(RND(1)%20+1) meprfwgnmmpaammum.hnem
30 LET B=INT(RND(1)*20+1) adds ItoC.
40 PRINT “ALIEN SHIF'S CODES" These two lines produce random numbers
45 PRINT “ARE ";A,B;" FIRE" for the alien ship's codes and store themin
50 INPUT X }— AandB. _
' 60 LET C=C+1 Your number is stored in X.
70 IF X=A*B THEN PRINT “ALIEN SHIP Inlines 70 and 80 the computer
DESTROYED" checksto see if yougotthe
B0 IF X<>A*B THEN PRINT '_?[ISSED" right answer.
90 IF C<6 THEN GOTO 20 This line repeats the program if
100 END % Cisless than6.
g::enning th?hlzrogram 25 FUN |
picture on the right shows w ALIEN SHIP'S CODES _
ARE 17 3 FIRE The comma in
happemwhenrourmﬂuprogrmlfyou s e i sbaced
2 MISSED out the numbers

ALIEN SHIP'S CODES like this.
ARE 11 5 FIRE

755

ALIEN SHIP DESTROYED

ALIEN SHIF'S CODES

ARE 13 6 FIRE

Computers’
commands \
forCLS,RNDand}
PLOT may vary Y
and somewill [
needa graphics g
line. :

Random pattern program

1 This clears the program off the
5 CLS J screen before the pixels are plotted.

=INT(RND(1)%30+1 '
10 LET X ( Claw ) The random numbers must fit onthe

20 LET Y=INT(RND(1)*30+1) computer’s screen,
30 PLOT (X.Y)

This line makes the program repeat !
40 GOTO 10 ] = endlessly. #

This program uses random numbersto you see less pixels appearing as many of
plotspots of light on the screen. Lines 10 themare already plotted. Tostopthe
and 20 produce random numbers program you have to type BREAK or
between 1 and 30 and store them in X ESCAPE, or another word on different
and Y. Line 30 then plots the pixel with computers.

co-ordinates X,Y. Asthe screenfillsup
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Making loops

Youoften need the coniputer to do the same thing several timesina
program. On page 21 you can see how to make it repeat part of a program
using GOTO and a variable which acts asa counter. Another way is to
repeat the same lines several times using the words FOR . . . TOand
NEXT. This is called making a loop.

1 Hello loop
10 FOR J=1 TO 6

(20 PRINT "HELLC‘)gIﬂGP
30 NEXT ]
40 END

This program has a loop from lines 10to
30 whichmakes the computer repeat
line 20 sixtimes. The letterJisa
variable and line 10 tells the computer

toset] at 1 on the first run through the hello and line 30tells it to go back and
prograim, 2 the next time, then 3, etc., up find the next value for ]. WhenJ=6the
to 6. Line 20 tells it to print the word computer goes onto line 40,

2 Silly sums program -
- Loop / Somecomputers
10 FOR ]_'I TO 8 K donot havean
20 PRINT “2 PLUS 2 IS 5" exclamation mark
30 NEXT | and you can
40 PRINT leave it out.

50 PRINT “ONLY JOKING!
60 END

In this program, the loop from lines 10to sum. After doing it eight times the

30 makes the computer repeat line 20 computer carries on with the rest of the
eight times. Each time it passes through program. Line 40 just makes itleavean
line 20 it prints out the same silly empty line.

3 Eighttimes table program

10 PRINT “THE EIGHT TIMES TABLE"
(20 FOR J=1TO 12

30 PRINT J8 )LWP
40 NEXT ]
50 END

This time ] is used to count the number
of loops and also as part of the sumJ*8.
Line 20 tells the computertosetJat 1,
then2, 3, etc, upto 12. Line 30 takes the
current value of ], multiplies it by 8 and
prints out the answer. Then line 40
sends the computer back toline 20to
find the next value of .



(
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Making patterns

FOR . .. NEXT loops are useful for making
patterns, like this, of a simple shape
repeated lots of times. The program for
this pattern is too long to write out here in
full, but it would look something like this:

10 FOR I=1 TO45

20 Draw arectangle and change its
position a little each time.

30 NEXT 1

40 END

Steps

Sometimes it is useful to change the value of | by amounts other than 1. For instance, you

may want togoupin 3sordownin 7s. Todoth

is you use the word STEP. In the following

program STEP — 1 makes ] go down by 1 each time the computer passes throughthe

loop inlines 10to 40.

Greedy computer program

The figure 2 stops the loop after
5 CLS (\I= 2(i.e.whenthere is one pie

10 FOR J=7 TO 2 STEP —1 ~ 8
20 PRINT “THERE ARE ";J;" PIES LEFT"
30 NEXT ] N

40 PRINT
50 PRINT *I SHALL EXPLODE”
60 FOR K=1 TO 1000 )

Loop

70 REM: DO NOTHING
80 NEXT K

90 PRINT

100 PRINT "BANGSPLATT"

Loop

There are two loops in this program. The
one fromlines 10 to 30 makesthe
computer print line 20 six times. Each time,
the value of ] is reduced by one and the
figure for ] is printed in line 20. In the loop
from lines 60 to 80 the computer does not

THERE ARE 6 PIES LEFT
THERE ARE 5 PIES LEFT
THERE ARE 4 PIES LEFT
THERE ARE 3 PIES LEFT
THERE ARE 2 PIES LEFT

| SHALL EXPLODE

BANGSPLATT

have to do anything. It just runs through all
the values for X from 1 to 1000 and this
makes it pause for amoment. Lines which
start with REM (short for remark) are
ignored by the computer and are usefulto
remind you what the program is deoing.

|THEHE ARE 7 PIES LEFT !

Scriscompitars

omecomputers®,
are slower than
others and they
need a lower figur
such as 500 or
250in line 80.

Program puzzles

1. Can you alter the eight timestable
programon the left to make it display
“1%8="aswell asthe answer?

2. Can you write a program for the “N"
| timestable, thatis, a program which
! works out the tables for any number
i you type into the computer? First you

need to get the computer to ask you for
anumber, N. Then use a loop to work
out and display the tables. If you want,
include some lines at the end of the
program so it asks you if you want the
tables for another number and the
program repeats itself.

217

;
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Tricks with loops

Here are some more programs using loops. Below you can find cut how
you can use loops within loops to repeat several things at the same time.

These are called nested loops.

1 Nested loops

§ PRINT “T", J"

10 FOR I=1 TO 8

20 FOR J=1 TO 3\
(30 PRINT I, ] Jloep

40 NEXT ] —

50 NEXT I ___,_,.I loop

60 END
This program has an I loop and aJloop. out the value for ] each time. The picture
The ] loop is nested inside the I loopand above shows the result of this program.
for each time that the I loop is carried out, The commas spaced the figures out like

the]loop is repeated three times, printing  this.

Computer clock n;qs ‘

5 CLS

éﬁ fg ;‘:{}” Tosetthetime

10 FOR M=0 TO 59 usethis delay loop:
40 FOR 5=0 TO 59 54 FOR Z=1TO 100
50 PRINT M;":";8 58 NEXT 2

60 CLS Seconds
70 NEXT § = loop
80 NEXT M <—Mintes
90 END loop

Both partsof a
nested loop must
beinside the other

Inside a computer there is an electronic )
“clock"” which sets the rhythm for allthe The seconds loopis carried out 59times

computer's work. The clock pulses at for each minute loop. If you try this
between one and four million pulsesa program on a computer it might run very
second. This program makesthe fast at first. Youneed to put in an extra
computer behave like a digital clock. “delay loop”, then set it by changing the
It has nested loops, one to count the figure in the loop so your computer clock
seconds and one to count the minutes. “ticks" at the same rate asareal one.

Random number tester .

10 FOR I=1 TO 1000 RUN

20 LET nhm'rmrm}*m 1) FINISHED

162 168 167
160 187 156
This program shows if RND really

'I'haloopt:omhneslﬂtogﬂ
the computer pick arandom

This program takes
along, long time.
Youcanmake it

lllIIPRINT.ﬁ.B,G,
120 PRINT D, EH
130 END_ e

p L

the numberin line 10 F, ﬂmnprmlsmnmeresults 5
\J‘gﬁﬂﬂoreven /en 250._~ '

*On some computers, e.qg. ZX81 and BBC micro, you need some extra lines at the beginning of the
program to set each variable to 0.




Pattern repeat program

Forcomputers which
have high resolution
graphics use larger

random numbers,
e.g.on BBC micro
change figurein

lines 10 to 40, to 60.

This program uses nested loops to repeat a small pattern all over the
screen. The program looks quite complicated but if you read itthrough
carefully and work out what each line does, you will soon see how it
works. The shape of the pattern is decided by random numbersand
will be different each time you run the program.

5 CLS
10 LET A=INT{(RND{l)%x&+1) )

= These lines choose the random
20 LET B=INT(RND(1)x7+1) rumbers for the patternand
30 LET C=INT(RND(1)%6+1) storethemin A, B, Cand D.

40 LET D=INT(RND{l)*4+1) : :
ACROSS THE SCREEN"; W SRS aCRec

60 INPUT “HOW MANY UP":V The 1 loop counts the number of times the
65 CLS pattern is repeated up the screen. Eachtime, I
70 FOR 1=0 TO V STEP V/6 is increased by the height ufthe screen {Tu'}

divided by 6, so the pattern is repeated six
80 FOR J=0 TO W STEP w;s times up the screen.
?EDP:%TU +fﬁl?fé Eachtime the loops are repeated, lines 90to
a ) 120 tell the computer to plot four pixels using
110 PLOT (+C,1+D) | loop the current values for I and ] plus the random

120 PLOT U+B I1+D) numbers.
130 NEXT ] The ] loop counts the number of times the
140 NEXT I pattern is repeated across the screen. It works
150 END inthe same way as the 1 loop.
7
2 ¢
5 @25 125¢
4 First pattern Second pattern
3 3 123@
2
1} 3.le @5l 13,1¢ o151
02468101314161820!

Imaginethatthe computer  Onthe first run through the programIandJ are 0 sothe

has chosen the random computer plots the first pattern of dots using only the

numbers 2, 5, 3and 1 and random numbers. Line 130 sends it back to find the next

that the width and heightof  value for ] whichis]+60/6, i.e. 10. Then it plotsthe

the screen are both 60. second pattern using the random numbers plus 10 for].
This repeats the pattern along the screen.

Ifyoutrythis program\

and it does notwork,
try it again with
smaller numbers
forVandW.

The computer repeatsthe Jloop sixtimes,  is 10.]is setto (0 again and the computer
eachtime adding 10to] and so plottingthe  plots the next line of patterns using 10 for [
pattern further along the screen. It then and increasing ] by 10 each time as before.

goes back to find the next value for Iwhich 29

Program puzzle — Can you write a pattern repeat program which repeats a space invader
shape over the screen? There are some hints to help you on page 45.
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Subroutines

A subroutine is a sort of mini-program within a program. It carriesouta
particular task, such as adding numbers or keeping a score, and you can
send the computer to it whenever you want this task carried out. This
saves writing out the program lines each time and makes the program
shorter and easier to read and type into the computer.

——
GO OUT OF "mm
TURN LEFT, LEFT AGAI

SEE SHOPPING
i SUBROUTINE . BUY
GO INTD SHOP, BuY BISCUITS  COME J

IShnpping routine

Y

GO QUT OF THE DOOR, TURM
LEFT, LEFT AGAIN GO INTO
SHOP, BUY CRISPS,

Suppose you had a robot helper whom Eachtime you wanted the robot to buy
youcould programtorunerrandsforyou.  something you would have to give itthe

If you wanted something from the shop same instructions. It would be much
youwould have to give it precise simpler to give the robot ashopping
instructions telling it how to getthere. subroutine and tell it to refer to it each time.

10 PRINT “WHAT DO YOU WANT FROM THE SHOP”
20 INPUT X$
» 30 GOSUB 100
40 PRINT “ANYTH

50 INPUT MS$
60 IF M$="YES" THEN GOTO 10
70 STOP ]

Line 30 sends the
computer to the first
line of the subroutine.

Youneed the word
STOPatthe end of the
main program to stop
the computer
carrying on into the
subroutine,

100 REM: SHOP SUBROUTINE SR
110 PRINT “GO OUT, TURN LEFT’ subroutine witha

{ & 120 PRINT “LEFT AGAIN, ENTER SHOp"  REMlinesoyouknow
A\ 130 PRINT “BUY ";X$;* COME HOME"

This sends the
140 RE computer back toline
If you forgetthe 40 - the line after
I-\‘RETURNIine you geta bug. ¥ GOSUB.
InBASIC, totellthe computertogotoa number. The computer automatically
subroutine you use the word GOSUB with goes back to the instruction after the one
the word RETURN at the end of the where it left the main part of the program.
subroutine. GOSUB should be followedby  Youcansend the computertoa
the number of the first line of the subroutine anywhere inthe programas

subroutine. RETURN does not need aline many times as you like.



Gosub programs

A subroutine is useful for carrying out any task which you want to repeat several times at
different stages in the program. Here are some more programs withsubroutines,

Numbers program

50 INPUT A
60 INPUT B
10 GOSUB 250
80 PRINT “A DIVIDED BY B
80 GOTO 50

250 REM: SUBROUTINE TO STOP

260 IF A=0 AND B=0 THEN STOP
a1l RETURN

"IAB

This subroutine provides an escape from
the program. If you want to stop dividing
you input 0 at lines 50 and 60. This
program does not need STOP before the
subroutine as line 90 sends it back.

-

e —

Circles program

@:':ﬂ

== o

Rem: Subroutine to draw circles
Draw a circle with centre X.Y;
radius R and colour X

12 Retm*l -

? Suhmutmeﬁ are useful m graphlcs P

programs like this to draw diagrams with
nurmbers worked out in the main part of

1
1

1 Centrecfcircle = X,Y - {
2 Radiusofcircle =R /ﬂ‘l sprogramisin
3 Colour=X | English, not BASIC,
4 Gosub 10 to give you the

5 Gotol \r:'m';:l idea

0

|

Conversion program

100 INPUT “DISTANGE":M

110 INPUT “TIME":T -

120 GOSUB 200 AT

130 PRINT “AVERAGE SPEED WAS"

140 PRINTM/T;“MPH AND":K/T:“KPH"

150 STOP

200 REM: SUBROUTINE TO CONVERT MILES
210 LET E=M=x= 1.609

220 RETURN

This is a subroutine to convert miles to
kilometres. You can often use the same
subroutine in lots of different programs.
Check that you use the same variable

names, though.
O

3

4

the program. With this program you could
draw lots of different circles by giving the
computer different informationin lines 1 to 5.

Quiz prDgram At line 20 the computer looks
5 LET C=0 for the data line and puts the
10 PRINT "WHEN WERE THESE THINGS INVENTED?"  first word item in C$ and the
20 READ C3, F first number itemin F.
30 PRINT G5 This prints out the word in CS.
40 INPUT A
50 LET C=C+1 The counter C stops the program
60 IF C=3 THEN STOP | after it has repeated three times as
70 GOS 100 there are only three data items for
80 GOTO 10 CSandF.
100 REM: ANSWERS SUBROUTINE This is the subroutine.
120 IF ABS(A-F)=10 THEN PRINT "NO" repeated the words and numbers
130 PRINT “TRY ANOTHER ONE" inC$ and F are replaced by the
140 RETURN next pair of data items.

200 DATA TELEPHONE, 1876, FRINTING PRESS, 1450, BICYCLE, l'l'Sll]—J

This program uses a subroutine to check
the answers to questions. The correct
answers are stored in F and the person’s
answers goin A. Inlines 100 and 110 ofthe
subroutine the computer compares A with
F. The word ABS stands for “absolute” and

it makes the computer check the

difference between the numbersin Aand

F (it ignores any minus signs). If the

difference is less than 10 it prints "OK". If it

is more than 10 it prints “NO", 31




































Error messages

All computers print out some sort of

There are usually several different message when there is a bug inthe

ways to write a program and some of program and the messages are explained
them may be neater and shorter than in the computer’s manual. Here are some
others. When you are writing a long of the most common messages you may
program it is a good idea to divide itup get.

into lots of sections with subroutines to .

carry out each activity. The central core 4 This means thers are not
of the program may be a simple set of Outof | enoughdataitemsforthe
instructions, decisions and repeats data computer to read in the
which controls when and how often the DATA lines. It may be
computer carries out the subroutines. because you have missed

out a comma between two
items, so the computer has
read them asone,

P Theline with the number
given ina GOTO or GOSUB
statement does not exist.
Youmay have accidentally
Getting more erased the line by typing in
information| &nother line with the same
number, or youmay have
just mistyped the number.

Nosuch < Youmay get this report
variable onaBBC or Sinclair
computer. It usually means
youhave notsetupa
variable with aline suchas
Breaking up programs into sections LETC=0orLETC=""

like this makes it much easier tofind before using it.
FOR without
NEXT

any mistakes. Each section can usually ; .
be tested by itself without running ;:i?s T:anﬁz;ﬁ Nfﬁ line
through all the program. Remember to p g y

label each section with a REM line so be because youtyped the
wrong variable name, or

evenputalinstead ofanl

you know what it is for,

sothe computer did not
DON'T recogmize it.
UNDERSTAND

Lastword

Some bugs are very hard to find, but
if the computer will not run the
program there must be abug init
somewhere. If you really cannot find

Make sure you use the correct RND, PLOT the bug, try typing in suspect or
and CLS commands for the computer. complicated lines again, you might
Check, too, that you have given the get them right the second time
computer a general graphics line if it without even noticing what the bug

needs one. was.












LET Putsavariablelabel onamemory space and puts some informationin it. E.g. LET
N=4or LET B$="CATS".

# LIST Displaysthe program listing on the screen.

® MID$ Tells the computer to do something with characters from the middle of a string.
E.g. MIDS$(AS$,4,3) means take three letters starting from the fourth letter of AS.

NEW Wipes the program from the computer's memory to clear it for the next
prograrm.

% NEWLINE KEY Tellsthe computerthat you have finished typing in a programline or
piece of input. Some computers have keys marked RETURN or ENTER.

NEXT SeeFOR.

& PLOT Tellsthe computer to light up a pixel. E.g. PLOT (X,Y) means light up the pixel
with co-ordinates X along and Y up.

PRINT Tellsthe computerto display something on the screen.

#® READ Tellsthe computer to read the informationina DATA line and store itina
variable. See DATA.

*® READY Some computers say this when they are ready to be given another instruction.

REM The computer ignores lines starting with REM but displays them in the program
listing. They are useful to remind you what different parts of the programdo.

RETURN Atthe end of a subroutine, tells the computer to go back to the instruction
after the one where it left. See GOSUB.

& RIGHTS Tellsthe computer to do something with the right-hand characters in a string.
E.g. RIGHT$(AS$,4) means take the four characters from the right of A3.

® RND Picksarandomnumber.
RUN Tellsthe computer to carry out a program.
SQR Tellsthe computer to find the square root of anumber.
STEP Usedwith FOR ... NEXT loops. Tells the computer when to repeat the loop.
STOP Used withina program totell the computer to stop running the program.
THEN SeelF.

¥ UNPLOT Tellsthe computer to switch off a pixel.

Pixels Short for picture elements. The small squares which the computer can lightup
on the screento make pictures.

Program A numbered list of instructions telling the computer how to carry outa
particular task.

RAM Random Access Memory. The memory inside the computer where the program
and data are stored. All the information in RAM is automatically erased whenthe
computer is switched off.

ROM Read Only Memory. Permanent memory where information telling the
computer how to operate is stored by the manufacturers.

String A series of characters for storing in a variable, e.g. “SAUSAGES" or “ABC123".
Subroutine A sectionof the program for carrying out a particular task which isusually
repeated several times during the running of the program.

Syntaxerror A mistake inthe BASIC inthe program.

Variable Alabelled memory space which contains a piece of information.
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Usborne Computer Books

Computers are fun. You can play games with them, ask them questions, write
poetry with them and play music on them too. This colourful new series of books
shows yoy some of the exciting things computers can do aud explains how they
work and how to use them. Written in clear and simple language with lots of
pictures, these books provide a fun introduction to computers and computing for
absolute beginners.
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Computer Games
Understanding the Micro A colourful look at how Computer Programming
A colourful guide to computers play Space A step-by-step guide to
microcomputers, how they Invaders, chess and other ~ programming in BASIC for
work and what they can do, games, with lots of tips on absolute beginners. With
with lots of ideas for things how to beat the computer. lots of programs to run on
you can do with a micro. any microcomputer.
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These two superbly f e T
illustrated books are [Aﬁ( : .:......'h'
packed with games 1 , -~

programs to play on a
microcomputer. Each game
1s suitable for use on

the most common micros,
and there are lots of tips and
hints for writing your own

.....

programs. [

Published in the USA by
Hayes Books, 8141 East
44th Street, Tulsa,
Oklahoma 74145, USA.
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Hayes Publishing Ltd,
3312 Mainway, Burlington,
Ontario, Canada, LYM 1A7.
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