INTRODUCTION TO

VIPUTER
GRAMMING

Brian Reffin Smith
Edited by Lisa Watts

Designed by Kim Blundell

lllustrated by Graham Round
and Martin Newton




O BN e om B B ¥ e e o oo wm e oam an e o

Contents

4 How a computer works
6 Giving the computer instructions
8 Wnting programs
10 First words in BASIC
12 Giving the computer information
14 Using INPUT
16 Doing things with PRINT
18 How computers compare things
20 Programs with lots of BASIC
22 Drawing pictures
24 Playing games
26 Making loops
28 Tricks with loops
30 Subroutines
32 Doing things with words
34 Graphs and symbols
36 More graphics
38 Funny poems program
42 Programming tps
44 Puzzle answers
46 BASIC words
48 Going further and Index

About this book

This 1s a guide to writing computer
programs in BASIC for absolute
beainners. BASIC 1s the language
used on most home computers. Itis
a way of writing instructions for a
computer in a form the computer
can understand.

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 slhightly different
versions of BASIC. Nearly all the
terms 1n 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 Wrlle
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 of the guide there 1sa
list of BASIC terms and other
computer words with brief
explanations. There are also some
guidelines to help you write
programs, and a listof “bugs” - the
mustakes 1n programs which stop
them working — with hints to help
yourecognize them.
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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 terms in
your manual. Youmay find that
some of the rules qiven here are

not necessary on your micro. The
best way to learn BASIC 1s to try out
lots of programs from books and
magazines, then alter thema little
to see what happens. From there
you will soon be writing your own

programs.
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How a computer works

jBU can do all kinds of different thinas with a A Icro is made up of two main pants:
€omputer Youcandraw pictures, write funny poetry

the central processing unit (CPU)
where all the work 1s done, and the
draw graphs play games and do lots of things with

Inside a micro

.. Bmaoéﬂronovnoﬁwnﬁgaawﬁﬁm
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Just for fun. A computer 1s sometimes described as :

an ‘information processor” Itstaskis 10

take the information you give it. work

. @nItaccording to your Instructions
. and show you the results

DRAW 1000,10C

memories. One, called ROM, containsa
program which controls all the
operations of the computer. The other,
called RAM, is an empty memory
where your programs and data are
- Tomake a computer do what you want work on 1s called data. The program hasto

stored. When you switch off the micro
you have to give it very precise be wntten in alanguage, such as w>m~0.. all the info onin e
instructons. A list of instructons fora that the computer can understand, and 1t rmation in RAM

, SowoZunoagﬁvmgm?
ooavc.oaw%wonoouma.meEm Bcnao:oimfrmn;mmo::mgoﬁoo ..
informaton you give the computer to :
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To make the computer do something, you
have to type 1n an instruction it
understands. This instructioncanbe a
direct command which it carmes out

The instructions in a program have tobe
very carefully worked ou.. The computer
will attempt to carry out your Instructions
precisely, even if they are wrong.

7101110111001
100011010110110
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All the work inside the computer is done
with a code of tiny pulses of electricity.
Your instructions are translated into
computer code by a special program
inside the computer called the
Interpreter.

Giving a computer instructions

there 1s no pulse.

10 PRINT "ONE ROBOT IS
GREAT

20 PRINT “TWO ROBOTS ARE
GREAT

30 PRINT “THREE ROBOTS
ARE FANTASTIC

40 END

straight away, or it can be a program of
instructions which 1t stores 1n its memory
and does not carry out until you give itthe
go-ahead.

The computer cannot understand
instructions written 1n our language, so
you have to write them in one of the many
computer languages. Some of these
languages are described opposite.

ootounol
(L1o1001011

Each piece of information in computer
code is represented by patterns of pulses.
Computer code can be writtendown

using 1 to represent a pulse and 0 toshow

| WANT THL
COMPUTER TO

= DO THIS
[ 4
% oH LATER ON

Computerlanguages

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 igh level languages, many of them specially
designed to do one particular kind of work. BASIC 1s 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 program in
BASIC. Line 10tellsthe
computer to print “What s
your name” on the screen.
Then the computer stores
your answer in its memory
and if your name is Brian or
George, it printsout a
message to you.

*Minus fifteen I guess.

Thus program 1s written in This is a language called
Pascal, a language named PILOT. It is used to write
after a famous French programs to help people

mathematician. Itispartofa leamn new subjects. Inthis
programto work outdetails language, the computer can
about money. Many people recognize answers even if
think it is easier to write they are not exactly nght.
good, neat programs in

Pascal than in BASIC.

T

TAITAA OLLA VUSITOISTA
ASTETTA PAKKASTA®

11. Bb3, Ne5
12. 0-0-0, Nc4
13. Bxc4, Rxc4
14. h8, Nxh5

At first glance, computer languagesseem  instance, in mathematics a special
very strange and difficult, but then, sodo
other languages such as the Finrush
shown on the nght, until you get to know
them. There are lots of other subjects too,
in which special languages are used. For

notation is used to write down ideas and
formulae which would need a lot of
ordinary words to explain them and other
kinds of notation are used to write down
chess moves or music.
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W Writing programs

A programis like the rules for a game. or the recipe for a cake Ifthereisa
mustake in 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 from a
computer depend on the instructions you give 1it. 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

Imagine trying to write a programtotella
robot to post a letter. A sumple 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 to understand. what to do at every stage.

| MUST POST
THIS LETTER

.— P O i _ -
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Program diagrams

When you are wnting 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 1n.

— -

W——JW

telling the computer :
to print a message b
only to robots. - 1
A flowchart has different shaped boxes rectangular boxes and decision boxes, H
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.

——

—
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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 to work you have to find all the bugsand

will probably not work straight away correct them.* Sometimes, a bugmakesa

though, as there will probably be some program produce a slightly dufferent

bugs in it. These may be typing mstakes result which you may prefer. Useful bugs 9

made when you typed the programinto like this are called “pugs”.
*There are some tips to help you find bugs on pages 42-43.

g YT . - -
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First words in BASIC

Lotsof the words in BASIC are
based on English wordsand it is
quite easy to guess what they
mean Forinstance. PRINT means

display on the screen , RUN
means carry out this program”and
INPUT 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
themon they are ready to be
programmed in BASIC.*

2

READY
PRINT “SNAILS">

To tell the computer to display words on
the screen you use PRINT with the words
you want in quotation marks. For instance,
PRINT “SNAILS" tells it to display the word
SNAILS on the 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 1t does notdisplay
the quotation marks themselves.

*Some computers have to havea special p
understand BASIC.

e w B VTS eSS R TN

Thisisthe cursor
It may also look
like one of these:

- W

sxl :V' -Jo

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.

e T
Press NEWLINE,
w RETURNor
READY ENTERto tellthe
PRINT “SNAILS” MMW%M_%M%
Wz>__vm instruction.

iy

The computer will not carry out your
instruction, though, until you press
NEWLINE (or RETURN or ENTER -1t
varies on different computers) totell it the
instruction is complete.

Toclearthe
screen you type
CLS, orthe

computers
ywn word.

- e -

To display numbers by themselves, you

do not need to use quotation marks. Now, }
to clear the screen youtype CLS o:.Eoﬂ A
micros. (Check this in your manual if you

have a computer.)

rogram loaded from cassette tape before they

e L.

A programin BASIC

In a program, each line of instructions starts with a number. Thus 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 carned them out straight away. Here 1s a short program which makes
the computer display symbols in the shape of a face on the screen.

Onsome computers
the figureOhasa
linethrought,

like this.

20 PRINT "I

60 END

10 PRINT "//7777"

30 PRINT “I(..)I"
40 PRINT "T -L I”
50 PRINT “VVVV”

Line numbers usually goup in

1" tens so you can add extra
instructions without

renumbenng the whole

program.

Many computers
do notneed

When you type 1n a program you have to
press NEWLINE (or the computer’s word)
atthe end of each line. The linesare
displayed on the screen but the computer
does not carry out the instructions until
S o

The computer displays
exactly what you typed
cmyzmnaﬁsm
quotation
marks,
including the

spaces.

When you have typed in all the lines,
check them carefuly to make sure there
are no mistakes. Then, to tell the computer

to carry out the program, you type RUN,

followed by NEWLINE.

Hooccnnm:n programs

RUN
MISSING ™

LIST
10 PRINT “/111111"

20 PRINT “I B
20 PRINT “I(..)1"
40 PRINT "1 -L 1"
50 PRINT “ VWW -
60 END No quotes

The computer will give you an error
message for most bugs. The error
messages are explained in the computer’s
manual. The easiest way to correcta
mistake is to type the whole line again.
The computer will replace the old line
with the new one. To get nd of a line from

thisline.

youtell it to by typing RUN. Be careful not
to mix up the letter O and the figure O as
this will cause a bug. Most computers
have a RUBOUT or DELETE key for
correcting typing rmstakes.

SUN b RN .

’ 44y E N
Vil 29 ~\ %L-N‘a.
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NEWLINE) to see
program again.

1
3
-
B .
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If the program does not work, or the
picture does not look right, you need to
display the program again to find the bug.
To do this you type LIST. The computer
may give you an error message telling you
what the bug is.

Line typed
Inagain
correctly.

the program altogether, just type the line
number, followed by NEWLINE. Each
computer also has its own way for
correcting or altering parts of lines, using
words such as EDIT or COPY. Thisis
explained in the computer’s manual.

11

* Program puzzle - Try changing the programto give the face different features.

—~w WDl AW 7

- - AP G— - g —— L ——
‘ - - - — -

Youtype LIST (anc

p— e - - a',——'

| e » -
. - L! 4 ) _ L ...

s -




m

|

—...n..n..n.;.ro v e e R vy w—e

Giving the computerinformation

To make the computer do something more useful than just displaying
things on the screen you have to give 1t information or “data” to work on
The computer stores this information in its memory until youtellittouse it

When you put a piece of data intothe
computer s memory you havetogiveita

label so you can find 1t again. You canuse
letters of the alphabet as labels. Tolabela
memory space and put a number in it you

You use a different kind of label to store
letters and symbols in memory spaces.
Letters and symbols are called “strings”
and you use letters of the alphabet with
dollar signs to label them, e.g. C3."

To display the information on the screen
you use the word PRINT with the name of
the vanable, e g. PRINT AS. Thus shon

program prints out the information from
vanablesB, DS and LS.

*Thus 1s pronounced “C dollar” or “C string”.

These are the
numbers to
be stored In
the computer’s

memory.

These arethe
*¥ labels forthe
emory spaces.

-

can use the word LET, as shown above. A |
labelled memory spaceis called a

vanable because 1t can hold different data

at different imes in the program.

Don’'tforget
quotation marks.

You put a string In a memory space
using LET inthe same way as for anumber
vanable, but the letters and symbols must

be enclosed In quotation marks, as shown
above.

You can run the program as many times
as you want. Each time the computer wall
print out the same information. The datan

the vanables stays the same until you
change it

TT T T T T T T T T T T T T T T T T oI

nother way

for numbers and

30 READ AS letters.

40 DATAG, 23], FRIDAY o

Some computers need
theirdatawordsin
quotes.

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

Another way to store information 1s 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

2, \,.
- 9 . " ?\
2 m‘a‘oy 7
Ye

Here are two programs, one using READ
and DATA and the otherusing LET to

store information in the computer’s
memory.

computer puts each piece ofdataina
memory space, taking them in order. The
items of data must have commas in r

between so the computer knows how long
eachoneis.*

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 CS$

70 END

RUN .
ROBOTS ARE GREAT
IF YOU LIKE

GREAT METAL IDIOTS

When you run the program the ﬁ

More about variables

Youcannotuse these
words as variable label
asthey contain
ASIC words.

Variables are labelled spaces inthe

computer's memory where information is
stored. A variable containing numbers is
called a number variable and one

which contains letters and symbols is

*You cannot use thus method on the ZX81 computer.

Ty~ R T .

Tl 1™ I ™™™ T Y™™

called a string vanable. The contents of 4
vanables can change dunng the program.
Some computers can use words as labels

for vanables, but not words which contain

BASIC words as this would confuse the

computer. 13
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Using INPUT

Anothier way to give the computer data 1s with the word
INPUT Thislets you putin information while the program
ISTUnnIing and you can use different data each time

Poetry writing program

| Now you know enough BASIC to wnte a poem on a computer Here is a poetry wniting
programwhich uses PRINT and INPUT

yourdan the pProgrdm

20 INPUT A ~_
30 INPUT AS$

/

Youuse INPUT withalabel suchas A fora
number and AS for a stnng. Whenthe
computer meets the word INPUT ina
program it puts the label on a memory
space and asks you for the data, usually by

Picture 2 shows what happens when you
run this program. When the computer
meets the word INPUT in line 101t printsa
question mark on the screen and ﬂm:m for
you to type in a number for G. Then1t

Youtype your
name here, then

press NEWLINE.

~ lfyou have a computer, try typing in this

~ program, then press RUN to startitoff.

. Whenthe computer asks you for

" information, type in your name and age, or
. asilly name and crazy number, as shown

You haveto
hress NEWLINE

pnnting a question mark, or other symbol,
on the screen. Then youtype inthe data
and the computer stores it in the memory
space and goes on with the rest of the
program.

ou cannot put
astringina
umbervarigble. M

prints another question mark for the
INPUT instruction in line 20. This itme you
have to type in words or symbols asthe
label BS told the computer to expecta
string.

in the sample run above. Try itlots of imes
with different data, pressing RUN to start
the program again each time. The
computer always prints exactly what you
putin NSand A.

C—— - 2

T T T T T T T T T T T T T TR T T

10 PRINT “WHAT IS YOUR NAME"

20 INPUT NS

30 PRINT "A POEM BY™ Thus Line pnints
40 PRINT Zu.._ﬁ out your name.
50 PRINT “TYPE IN A WORD"

60 PRINT “THAT RHYMES WITH ME"
10 INPUT AS

80 PRINT "HERE IS THE POEM"

80 PRINT "COMPUTERS USED TO
FRIGHTEN ME"

100 PRINT ..wﬂﬁ NOW I'M HAPPY AS A"
110 PRINT AS
! ‘ *f /\.
' -

120 END
| t-,h»- .. outyperuntoltry it
I ¢& again with another word

The program makes the computer askyou the poematline 110. If you have a
your name, then store your reply inN$and  computer try running the program lots of

pnnt it out at line 40. It stores the word you umes, inputting different words at line 70.
choose in AS, then prints it out as part of

Yourname
andword

This line prints
out your word

Checklist for typing in programs

1. Before typing in a new program type NEW. This clears any old
programs and vanables 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 each line.

3. After typing in the program, check all the lines on the screento

see if there are typing mistakes. Make sure none of the lines are
missing, too.

4. Nextyou cantype CLS (or your computer’s word) to clear the
program off the screen. Then type RUN to start the program.

. Togetthe 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
varnes slightly on different computers.

. Tostop the program while it is running type BREAK or

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.

qlcﬂllil e i p—
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Doing things with
PRINT

More about variables / Onmost computers you

Thesewere | needto leave a space L

¢
\
\
L TP M%rm.d’

—_— %o .. vw_z.ﬂﬂ stored In
NT ..00 8 34 memory N mmuww_w%ﬂm_ﬁww:m
\.:\)V N A & I WISH | WAS AS mUMan X$ J Spaces quotes K‘
CLEVE N .
R AS A ROBOT 7 \/ :

PRINT “I ATE * X.~ PEANUT BUTTER AND ~ AS ~ SANDWICHES
| ATE 6 PEANUT BUTTER AND CHEESE SANDWICHES

PRINT “I ATE ~ Z.” PEANUT BUTTER AND = CS  SANDWICHES
| ATE 12 PEANUT BUTTER AND JAM SANDWICHES

R

———— -
s G m— -l

i

So far you have seen how touse PRINT to PRINT to do calculations on a computer. Printing vanables by themselves 1s not the vanable must have a semi-colon either
display words and numbers onthe You can find out how at the bottom of the very useful. You usually need some words  side of 1it, as shown above. If you wantto
screen, and to print out the contents of page. Onthe opposite page you can find with them to say what they are. To print space out the information you can use
vanables. Below you can find out how to out more about doing things with words and a vanable together the words commas instead of semi-colons

use commas and semu-colons to space vanables. must be 1n quotation marks as usual, and

things out on the screen. You can alsouse

.

o ..ﬂ Q'
’ " B0,
A .
- -
X P!
L =z .
A
\4.1». .
: i %
. - ]

4
M
L}

o

| =

Yy g

|4, am re. mh

A

‘:""Qﬂ\‘ \
e\
s, .

A S

These lines show how you canuse 1s. The picture above shows how the lines During a program you can change the Next time you ask the computer to print

commas and semu-colons to tell the would be printed on the screen. The word contents of memory spaces like this. To the variables it will display the new words

computer where to print the next letter. A PRINT on a line by itself tells the computer the computer these statements mean add and numbers stored in the memory

comma tells it to move along the screena to leave an empty line. one to the figure in memory space X and spaces.

bit and a semi-colon tells 1t to stay where it add "MY" to the letters in CS.

._
Doing sums .. ‘ *
g .% ! m Program puzzles
B __ MW __”M.._q. WH.W \\ Multiply 1. Write a program to add numbersto
neans ' ! 5o the vanables in the program on the left
Iuply, 30 PRINT A«B so that it would print out the answers
sans divide 40 PRINT A/B 100 and 1 on one line with a space
1SQR means 50 END / between.
B o0 RUN Divide 2.Change lines 30 and 40 so that they
63 print out the numbers, what you are
1.28571 L doing to them and the answer, e.g.
“7umes 9is 63",

: - . . 4 You can do sums with vanables too, as
,w Youuse PRINT like this to el the The computer can also do more shown in the program above. The 3. Change your answer to the program
. computer to do sums. You use the normal P . \ pIogr puzzle on page 15 so it prints your name
_ signs for addition and subtraction and * non._v_mx :..m.nvoawznw_ calculations suc w_ computer finds the numbers inthe LT AT
; for multiplication and/ for division. as sines, cosines, square roots, etc. | memory spaces, then works out the sums. messag . »
) |

_

’ —— -“.‘.c‘
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How computers compare things

One of the most useful things a computer can dois1o Co >
e ngsacompuler can dois1o compare ey n
pieces of informationand then do different things according | WEAR MY

©\ SCARF

1o the results Todo thisyouuse the w

&

GCreater than

ol

Not equal

<
than

rords IF

The computer can do several different
tests on information to compare it The
symbols for the tests are shown above. It
cantest to see if two pieces of dataare
equal, different, orif one 1s greater or less
than the other.

THEN

IF A=B THEN PRINT “THEY ARE EQUAL"
IF A>B THEN PRINT “A IS BIGGER"
IF A<B THEN PRINT “A IS 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 ofdata
You can compare any kind of data -
words, numbers and vanables, 1.€. the
contents of memory spaces, 100.

Here 1s a program using [F and THEN. At
Line 20 the computer stores the word you
input 1n vanable WS. Then, at lines 30 and
40 1t checks to see if the word In WSisthe
same as “rain” or “sunny”. Ifit1s, 1t prints

out one of the responses. If youputina
different word at line 20 nothing will
happen. You could change the words In

10 PRINT “HOW OLD ARE YOU"

20 INPUT A

30 IF A>16 THEN PRINT “OLD"

40 IF A<16 THEN PRINT “YOUNG"”

50 IF A=16 THEN PRINT #JUST RIGHT”

RUN
HOW OLD ARE YOU

216
JUST RIGHT

5 Age program 6

French lesson

lines 30 and 40, though, then try inputting
10 PRINT “HOW DO YOU SAY RED IN
FRENCH"

one of thenew words.
20 INPUT AS
30 IF AS="ROUGE"” THEN PRINT “CORRECT"
40 |IF aAV..mOCOm: THEN PRINT “NO,

ROUGE"

RUN
HOW DO YOU SAY RED IN FRENCH
7BLEU ‘

NO, ROUGE

Inthe age program, the computer
compares input A with the figure 16. If1tis
bigger than 16 it prints “old”. If1t15 smaller
it prints “young” and if it1s 16 1t prints “just

ogram puzzle - Can you write a program to get the com

~rvart” rr aive vou the nght answer?

nght”. Inthe other program the computer
prints out one of two different resSponses

dependingon whether AS equals “rouge”
or not.

puter to ask you sums, then either print

Branching programs

1 F A=6 THEN LET AS="SIX"
[F X=Y—-2 THEN LET Z=0
[F §=T THEN STOP

IF R<10 THEN GOTO 30

You can give the computer almost any
instruction after the word THEN, as shown
above. A useful instruction1s to make It go
to another line. (On most computers, but

.

)

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

Maths program

10 PRINT “TYPE IN A NUMBER"

20 INPUT A
uo_vaz._.émna?zo._.:ﬁngmw:

40 INPUT B

50 PRINT “DO YOU WANT TO"

60 PRINT “ADD, SUBTRACT, MULTIPLY"
g8 PRINT “DIVIDE OR STOP”

70 INPUT C3

80 IF C$=“ADD" THEN PRINT A+B

90 IF C$="SUBTRACT" THEN PRINT A-B
100 IF C$="MULTIPLY" THEN PRINT AxB
110 IF C$="DIVIDE" THEN PRINT A/B

120 IF C$="STOP" THEN STOP

130 GOTO 10

RUN
TYPE IN A NUMBER

717
TYPE IN ANOTHER NUMBER

7184

DO YOU WANT TO
ADD. SUBTRACT, MULTIPLY
DIVIDE OR STOP

7ADD
201 <— Computer’'s
TYPE IN A NUMBER answer

?

In this program the numbers you type in
Roa23§>§w§<oﬁn§nno=u
are stored in C$. At lines 80to 120the
computer compares C$ with five different
words, and when it finds the right word, it
carries out the instruction. It passes over
all the lines which are not true.

THE PROGRAM WILL
ONLY STOP WHEN YOU

Age guessing program

RUN

715

GUESS MY AGE

TRY AGAIN' -
Al .
CORRECT -

This program will go on repeating itself

until G= 14. When G= 14 the computer will

pass over lines 30 and 40 and print

N E—

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

the picture on the nght?

v ) e ous aue SEBA g+ -

—

™

A
.
::Jf,..-cc:_:i,.r , h
make the compulter ~ ‘
hranch to other parts r
of the program ‘

A

19




How to play

For their secret map, each player
draws a gnd of 20 x 20 squares and
numbers them as shown on the nght.
The alien starts in the left side of the
gnd and the commando starts in the
nght. Each turn, 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.

.....

— g e - -

.

Ww
e ) 7 The BBC micro
/r. “¥Y'does not need a semi-colon.

RUN
TALK TO YOU |
SX—=)-TELL ME ANYTHING
FYISILLY THAT
o) HAPPENED TO YOU
&/, THIS WEEK?

| DIDN'T WANT MY
FRIEND TO SEE |

Onthe ZX81you havetotype

10 PRINT “GIVE ME A NUMBER"
5 INPUT N

A
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PLOT(20,30)
SET 20,30 or

computersneeda
general graphics
A instruction.
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Remember—some

-
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PLOT command
varies on

different
computers.

PInApscaDn
a ... »n e

hd : . » . . ..'.
CLL LY T4 LT

You haveto press
NEWLINE or RETURN after
inputting each number

7Adding 110 X
Onsome ) andnottoY
: plots a horizonta

~ (computers e ago ine Q

Adding1toY
and notto X plots
avertical hine.

. T UNPLOT (20,30} T e e
i RESET 20,30 A
. %’.. ”

9.%— f- '

picture —+ .

. . Aher writing the program it is easy to

Pictures made by a computerareusually ~ Youcanalsoswitcha pixel off witha change the picture by altering the SRS A ginps

cal Er%g&!hasi- command such as UNPLOT (X, Y). Inthe numbers. You can move it to a different G A < - T N B

special command before you dographics.  programs in this book we use PLOT and place an the S0resn by changing fa e, | IR

or instance, on the BBC micro you need UNPLOT. lf you have a computer check starting values, or multiply all the numbers ar .' SRy —
the word MODE with a number. * these commands in your manual. by three to make an “exploded image”. —a A Sl i s A 29
._,..18.._82358.Euuoow:-oZOUMmgnsuwoaﬁoagﬁovfganagB.%«. Qi.‘lloﬁmﬁqsapvga.ovgésﬁaazsgagwugﬂr
~ Forunplotting use PLOT 71, X. Y. O Ry
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“._—U_m<_=© games | Space attack

This 1s a program for a game using
random numbers. In the game you are on

When you throw a pair of dice you cannot The computer contains a special
predict what the numbers will be. The program for producing random numbers.
chances are equal that the numbers will Sometimes it repeats the same number
be anythung from one to six. Youcan several imes, but in sequences of lots of
produce unpredictable numbersona random numbers, the number of imes
computer They are called random each number is picked is about even
numbers.

PRINT RND

.662741814

PRINT RND(99)

77

—n

OrRND(0), or " [ RUN
ND(1) onsom r . ALEEN SHIP’S CODES

ARE 17 3 FIRE

computers.
. 741
_ MISSED
To make the computer produce a random The RND instruction always produces a . ALIEN SHIP'S CODES
number you use the word RND Some number below one. On some computers me n 5 FIRE
computers need a 1 or 0 in brackets after you can put a number in brackets after ALIEN SHIP DESTROYED
the word. If you have a computer, check RND, e .g. RND(99). Thuis makes it produce ALIEN SHIP'S CODES
your manual for the correct command. a whole number between 1 and the ARE 13 6 FIRE
number in brackets.

Computers
Random pattern program commands
Thus clears the program off the for CLS, RND and

1 .
wogh .M A B screen belore the pixels are plotted. PLOT may vary
LET X=INT(RND(1)»30+ and some will
The random numbers must fit on the need a graphics

20 LET Y=INT(RND(1)%30+1)
30 PLOT (X.Y)

1
40 GOTO 10 |-

On other computers you need the word This instruction means pick ar andom . This program uses random numbersto  yousee less pixels appearing as many of
INT (shon for integer, meaning whole number and store 1t in vanable R Inthe plot spots of light on the screen. Lines 10 themare already plotted. To stop the
number) followed by the RND instruction programs in this book we use and 20 produce random numbers program you have to type BREAK or
gg_v'mo.vcnoaogv.nro between | and 30 and store theminX ESCAPE, or another word on different

(either RND(1) or RND(0) on different .
computers). Then you muluply by the random number between 1 and 60. You and Y. Line 30 then plots the pixel with computers.
highest number you want and add one so may need to convert this instruction for co-ordinates X.Y. As the screen fills up

the number 1s above one. some computers.
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Making loops

1% - .| ) 3 »

n need the conmputer 1o do the same thinaseveralimes i a
proaram J_,,..; 1ae 21 you can see how to make it repeat partof a progran
«ina COTO and a vanable which acts as a counter Another wayi1s!o
TOand

rhe same lines several imes usina the wor ds FOR
This is called making a loop

- .
 { o.va“ﬁm
AL A-..H.

_. Hello loop

#10 FOR J=1 TO 6
fmo PRINT “HELLO J Loop
30 NEXT ] <
40 END

Thus program has a loop from lines 10to
30 which makes the computer repeat
Lne 20 six umes. The letterJ1sa

vanable and line 10 tells the computer
to set] at ] on the first run throughthe
program. 2 the next ume, then 3, etc.,up
to 6. Line 20 tells it to print the word

N Silly sums program

hello and line 30 tells it to go back and
find the next value for]. When]=6the
computer goes on to Line 40.

Some computers
donot havean /4
exclamation mark )}
and youcan
leave itoul.

Loop

10 FOR J=1 TO 8
?Bg..nmrcmumm.v
30 NEXT ]

40 PRINT
50 PRINT “ONLY JOKING!'

60 END

sum. After doing 1t eight times the
computer carries on with the rest of the

program. Line 40 just makes it leave an
empty line.

In thus program, the loop from Lines 10to
30 makes the computer repeat line 20
eight umes Each ume it passes through
Line 20 it prints out the same silly

w Eight times table program

10 PRINT “THE EIGHT TIMES TABLE"
»20 FOR J=1 TO 12
| 30 PRINT ]=8 Loop
\ 40 NEXT ]

50 END

This ume ] 1s used to count the number

of loops and also as part of the sum]"8.
Line 20 tells the computer tosetj at 1,
then 2. 3. etc, up to 12. Line 30 takes the

current value of ], multiplies it by 8and

prints out the answer. Then line 40
sends the computer back toline 20to

find the next value of ].

Making patterns

10 FOR I=1 TO 45

FOR ... NEXT loops are useful for making
20 Draw a rectangle and change its

patterns, like this, of a simple shape
repeated lots of times. The program for position a little each ume
this pattern is too long to write oul herein 30 NEXT |

full, but it would look something like this 40 END

Steps
Sometimes it 1s useful to change the value of ] by amounts other than 1. For instance, you
in 7s. To do this youuse the word STEP Inthe following

may wanttogoup In 3sordown
unoonmamﬂmvn ] makes ] godownby 1 each ume the computer passes throughthe

loop in lines 1010 40
Greedy computer program
The figure 2 stops the loop after
5 CLS ﬂ_nﬁro. when there isone v_m 1
 FORJ<7TO 2 STEP -1~ Some computers
are slower than

others and they

such as 500 or
250 inline60

80 PRINT
100 PRINT “BANGSPLATT"

There are two loops In this program. The
one from lines 10to 30 makesthe
computer pnnt line 20 six times. Eachume,
the valueof ] is reduced by one and the
figure for]is pnnted in ine 20. In the loop
from lines 60to 80 the computer doesnot

have to do anythung. It just runs through all
the values for K from 1 1o 1000 and thus

makes it pause for amoment Lines whuch
start with REM (short for remark) are
ignored by the computer and are usefulto
remind you what the programis doing

need to get the computerto ask you for

anumber, N. Thenuse a loop to work

Program puzzles
1. Can youalter the eight umes table

rogramon the left to make itdisplay

w_xQn.muao__BSomaﬁo\... 9:8&5.»&9@623 If you want
2 oubwocawouvaoﬁpano:wo.z.. nﬁ&omoa.oEﬁuaEm%QEﬂg
nw:oaBEo. that E.»vnoogazg Nvownﬁuo:nuwwﬁa <o~.“ﬂ=h
works out the tables for any number es _.Eovo_ozouﬁ :uoEEGouF

you type into the computer? First you program

need alower figure
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Tricks with loops

—— o

OMme MOore programs using loops. Below you can find out how
171 USe IC S WithI ,
15e loops within loops to repeat several things at the same ume

e are called nested loops
] Nested loops

5 PRINT “T", *J"
L0 FOR I=1 TO 3

,20 FOR J=1 TO u,d
30 PRINT L. ] Jloop
40 NEXT ] ~— 1,40
50 NEXT 1 <

60 END

This program has an I loop and aJ loop.
The ] loop 1s nested inside the I loop and
for each ime that the I loop 1s carmed out,
the ] loop i1s repeated three umes, pninting

out the value for J each time. The picture
above shows the result of this program.
..HHMM commas spaced the figures out hike

33558
ng v

88@888
3303

Inside a computer there 1s an electronic
“clock” which sets the rhythm for allthe
computer’s work. The clock pulses at
between one and four millon pulsesa
second This program makes the
computer behave like a digital clock.

It has nested loops, one to count the
seconds and one to count the minutes

Tosetthetime
use thisdelayloop:
54 FOR Z=1TO 100

Both partsofa
nested loop must
be inside the other

The seconds loop 1s carned out 59 umes
for each minute loop. If you try this
program on a computer it mught runvery
fast at first. You need to put in an extra
“delay loop”, then set it by changingthe
figure in the loop so your computer clock
“ticks” at the same rate as arealone.

0 500 or even 250

[Random number tester

10 FOR I=1 TO 1000

20 LET R=INT(RND(1)%6+1)

3 IF R=] THEN LET A=A+]

40 IF R=2 THEN LET B=B+1

8 IF R=3 THEN LET C=C+1

60 IF R=4 THEN LET D=D+1

70 IP R=8 THEN LET E=E+1

80 IF R=6 THEN LET F=F+1

ONEXTI , . This program takes
100 PRINT : along,longtime.
110 PRINT A, B, You can make it

120 PRINT D, E shorter by changing
130 END ... the numberin line 10

EE——— T T PR B e S G

- .". ~_ami

-

Patternrepeat program

This program uses nested loops to repeat a small pattern all overthe
screen. The program looks quite complicated but if you read it through
carefully and work out what each line does, you will soon see how 1t
8028. The shape of the pattern 1s decided by random numbers and
will be different each ime you run the program.

5 CLS

10 LET A=INT(RND(l)%6+1)
20 LET B=INT(RND(l)»7+1)

30 LET C=INT(RND(l)»6+1)

40 LET D=INT(RND(l)x4+1)

50 INPUT “HOW MANY POINTS

———— numbers for the pattern and

Oorcompulters whach
have high resolution
graphics use larger
random numbers
e g on BBC micro
change figuren
hines 101040, 1060

These lines choose the random

storethemmn A, B, CandD

Lines 50 and 60 ask for the wadth (W) and
height (V) of your screen.

The 1 loop counts the number of umes the

8833

PLOT (J+A,1+B)

100 PLOT (J+A,1+C)
110 PLOT (J+C,1+D)
120 PLOT (J+B,1+D)

Imagine that the computer
has chosen the random
numbers 2, 5,3and 1 and
that the width and height of
the screen are both 60.

pattern is repeated up the screen. Eachume, |
is increased by the height of the screen (V)
divided by 6, so the pattern is repeated six
times up the screen.

Each time the loops are repeated, lines 8010

— 120 tell the computer to plot four pixels using
the current values for | and | plus the random
numbers.

The ] loop counts the number of imes the
pattern is repeated across the screen. It works
in the same way as the [loop.

1
2 Bue
5] 25 1259
4 First pattern Second pattern
3l e23 1230
2
1} 3le @5l 13.l¢ o151
0 2 4 6 8 10 12 14 16 18 20

On the first run through the vnooaz_mbn_numo-oﬁo
computer plots the first pattern of dots using only the
random numbers. Line 130 sends it back to find the next
value for ] whichis ] +60/6, i.e. 10. Thenit plotsthe
second pattern using the random numbers plus 10 for].

This repeats the pattern along the screen.

g

3

)

If you try this program
and it does not work,
try itagain with
smallernumbers
forVandW

o

is 10.]Jissetto0 again and the computer

plots the next line o~v§o9u.=a=o 10 forl
and increasing ] by 10 each time as before. o

ey g
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Subroutines

broutine 1s a sort of mini-prograin ~ithin a program It carriesoul i
1cular 1ask. such as «aaing numbersor keepingascote and you Can
~d the computer to it whenever you want this task carried out This
.ves writing out the program lines each time and makes the program

A

~~rter and easler o read and type into the computer

-

- | n -
. outine 0 OUT OF THE DOOR SEE SHOPPIN
Hm:ouv.zm d /. /TURN LEFT, LEFT AGAN SUBROUTINE BUY
GO INTD SHOP, BUY BISCUITS , COME
HOME.

0 OUT OF THE DOOR , TURN

LEFT, LEFT AGAIN GO INTO PLUMS , COME

Each time you wanted the robot to buy
something you would have to give itthe
same instructions. It would be much
simpler to give the robot a shopping
subroutine and tell it to refer toit eachuime.

Suppose you had a robot helper whom
you could program to run errands for you.
If you wanted something from the shop
you would have to give it precise
mstructions telling 1t how to getthere

\\. & Shopping program

T

10 PRINT “WHAT DO YOU WANT FROM THE SHOP

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

' Youneed the word

| STOPattheendofthe
 ~ main program (o stop
the computer

carrying on into the
subroutine,

It1s usefulto label a
subroutine with a
REM line so you know

110 PRINT “GO OUT, TURN LEFT"

& 120 PRINT “LEFT AGAIN, ENTER SHOP” what it is for.
\ o~ 130 PRINT “BUY ";X$;" COME HOME"
. 1 Thus sends the
140 RE computer back to Line
If you forgetthe 40 - the Line after
GOSUB.

RETURN line you geta bug.

number. The computer automatically
goes back tothe mstruction after theone
where it left the main part of the program.
You can send the computertoa

subroutine anywhere in the programas
many tumes as you like.

InBASIC, totell the computertogotoa
subroutine you use the word GOSUB with
the word RETURN at the end of the
subroutine. GOSUB should be followed by
the number of the first line of the

subroutine. RETURN does not need a ine

Numbers program Conversion

50 INPUT A
60 INPUT B e
70 GOSUB 250 \ L
80 PRINT “A DIVIDED BY B=",A/B

250 REM: SUBROUTINE TO STOP 150 STOP

7 270 RETURN

program
100 INPUT “DISTANCE" M
110 INPUT “TIME". T

120 GOSUB 200
130 PRINT “AVERAGE SPEED WAS

90 GOTO 50 (‘m,. m 140 PRINT M/T."MPH AND" K/T. KPH"
200 REM SUBROUTINE TO CONVERT MILES

260 IF A=0 AND B=0 THEN STOP
‘»_o LET K=Mx» 1609

RETURN

Circles program

1 Centreofcircle = XY
2 Radius of circle = R

3 Colour = X

4 Gosub 10 )

5 Goto ]

10 gg%-onﬂigo_a

11 Unuapn_norlnwooaox.ﬁ
radius R and colour X.

12 Return

This programisn

English, not BASIC,

togiveyouthe
generaldea

g £
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Doing things with words

)/ -st computers can examine the words stored in vanablesand do
nious tnings with them They can check the contents of a variable and

< 1{ it contains a particular word or letter This is useful for checking the
~ords input by someone using the program Computers canalso
rearrange the lettersor words in a different order and add them to letters
nother vaniables Below you can find out how you do these things in

BASIC

On mostcomputers,
ﬂ but notthe ZX81,

10 AS="I AM STUPID” ks zw%wu“
20 BS-"ONLY FOOLS THINK” (QENwirgs
30 CS=BS+" “~AS

RUN

ONLY FOOLS THINK | AM STUPID

You can add the contents
of two vanables like thus.
You need the space
between quotation

marks to leave a space
between the words.

w PRINT RIGHTSIAS,b)
STUPID

Totell the computer touse
letters from the right you

use RIGHTS with the name When you are
of the string and the counting letters,
numbers of letters you want. countspaces

and punctuation too.

S

10 KS="DING DONG!'

20 PRINT LENI(KS)

RUN
10

Youcan also find out the
length of a stning - the
number of letters, spaces
and symbols it contains. To
do this you use LEN, shont
forlength.

o

IF AS=“"COMPUTER BOOK"
whatis LEFTS (AS.8)?
RIGHTS(AS$,10)?
MIDS (AS.,5,8)7

PRINT LEFTSI(BS,4)
ONLY
PRINT

LEFTS(BS,4)-" "+ AS

ONLY | AM STUPID

You can also add parts of
variables, like this.
LEFTS$(BS,4) means take the
first four letters from the left
of BS.

4 :

PRINT MIDS(BS,6.5) &
FOOLS /,
This tells the computer to take |

the middle letters. The first
number tells it where to start
and the second tells it how
many letters to take.

Note for Sinclair JJ
users

PRINT AS(6 TO 11)
STUPID

PRINT B$(14 TO 16)
INK

This means take
letters numbers
6to11.

The Sinclair computers do
notuse LEFTS, RIGHTS and
MID$, but you can tell the
computer to take any letters

you want as shown above. t

Codemaker program

This program automatically puts words into code S
programs are used by inteligence services to writ

The easiest way to understand this programist
paper, then work through the lines of the progr
your message and wniting them down.

urular, but niuch more complex
e and crack codes

O Wrlle a secret message on a piece of
am carrying out the computer's tasks on

m 5 8”: My

1 LET D$="" | Sels up empty string variables

10 PRINT “TYPE IN A SHORT MESSAGE"

20 INPUT MS

30 PRINT “NOW TYPE IN A SECRET Thus means the length of your

NUMBER BETWEEN 2 AND";LEN(MS)- message munus |

40 INPUT N N (your secret number) letters from

50 LET AS=RIGHTS$(MS.N) 1 ~___—— the nnight of M$.

60 LET BS= M Y oy The length of MS munus N number of

g ep ZMurmma“ﬂwm S, EZAVZF J.”mhu_ Q%B the left of MS (L@ _romms

o etters)
80 FOR I=1 TO LEN(MS) STEP 2 Replaces the lett
MS with AS + BS.

Awo LET G3=C3+MID$(MS. 1. 1) 7%5_89“.,5”“”:0:0”. s

100 NEXT 1 €r3 LN your message

gomng up intwos, 1.e. 1,3, 5, etc. Eachtime the |

110 FOR J=2 TO LEN(MS) STEP 2 loop 1s repeated Line 90 takes one letter from
Aso LET D$=D$+MIDS(MS.], 1) position | of MS and puts t n CS.

130 NEXT ] From 2 to the number of lefters in your

140 LET M3=C3+DS§

message, going up intwos, Le. 2, 4,6, etc

] Works in the same way as the | loop.

" |
150 PRINT “CODED MESSAGE IS* ™ Replaces the letters in Ms again

160 PRINT M3
170 END

Suppose your message 1s In lines 50 and 60 the computer uses your secret number
“Move tonight” and your to divide the message. At line 50 it takes four letters from
secretnumberis4. These  theright of the message and puts them in AS. At line 601t
are stored in M$ and N. puts the rest of the letters in BS.

» - : » 3 a
Atline 70itadds ASandB$. Eachume the 1 loop repeats it puts an odd-number
This puts the letters fromthe letter in CS (e.g. 1, H, M, etc.). Each time the ] loop
end of the message atthe repeats it puts an even numbered letter in DS (e.g. O )
front. 0, etc.). Thenitadds C3 and DS to make the coded
message.
s SR e - TS
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Graphs and symbols
m a computer to present information in all kinds of
for Instance, as words, numbers, pictures or graphs

iBomplicated nformation can be made much easier to understand if you
1 with graphs. pictures and symbols

w “—. Drawingagraph » £—3
s !
. v ' I\L Iwy ~
\.. > o \ V
\\\\\a ( \ " ~
', L / T & ’ _Q" \‘.J
a7 NI RR D

[ J = -
o.’llllll/ld

Y=3X+2 ¢

m.—-aSo a peach tree whose yield of fruit
' increases each year inrelatontoits age.
* This can be expressed as an equation, say
. y-3X+2(Ysthe yield and Xisthe age). It
s hard to grasp what this means, though,
~ and drawing a graph would help.

Inthisgraphthe
maximum value

5 CLS

10 FOR X=1 TO 14
20 LET Y=3xX+2
30 PLOT (X.Y)

40 NEXT X

50 END

for X 1s14andthe
maximum value
forYis3x14+2.

~ This s the program for drawing thus
- graph. The loop sets X atall the values
~ from 1 to 14. Eachtime the loop is
 repeated, Line 20 uses the value of Xto

LETY="3%X+2

With a computer it 1s very easy todrawa
graph of the way Y changes inrelationto
X. To plot the graph you need to find the
value of Y for each value of X. Youcando
this very easily in a program using the
statement LET Y=3*X+2.

Thisisthegrap
forY=3X+2.

calculate Y and line 30 plots Xand Y onthe
screen. In graphs programs, you must
make sure the maximum values for Xand
Y will fit on the screen or you will get abug.

—

[Computers and maths

" | Incalculatons which have several
parts, such as 3 x X+ 2, the computer

m always does the multiphcations or

- | divisions before it adds or subtracts.

Thus means that the computer would

PRINT 446+8 PRINT 8+4x6
32 32

& I you want the computer to do the sum
M in a different order you use brackets,
m,,-M like thus-

| PRINT (8+4)46
| 72

| | Thus ume the computer adds 8 and 4,
7 then multiplies by 6.

give the same answer for these two sums:

Program puzzle

THINK OF A NUMBER

DOUBLE T, ADD 4

DIVIDE BY 2. ADD 7

MULTIPLY BY 8 SUBTRACT 12
DIVIDE BY 4 AND TAKE AWAY 11
TELL ME THE RESULT

THE NUMBER YOU FIRST THOUGHT
OF IS

L

Can you write a program to get the
computer to carry out this well known
number trick? (To find the number you
first thought of you subtract 4 fromthe
result, thendivide by 2.)

Birthdays program

This program uses another way to display information onthe screen It uses symbolsto
compare the number of people who were born in different seasons of the year You
could use a program like thus to compare, say, sightings of a certain burd indifferent
seasons, or the number of wins of different football teams. Before wnting along
program like this it 1s a good 1dea to write a program plan.

Program plan

Aim: To compare the number of people with burthdays in winter, spring, summer and
autumn.

WINTER

SPRING

March
Apnl May

e - k"

1. Give the computer the data (1.e. the
seasons when the people were born)
fora survey of 20 people,

2. Store the data in the computer.

3. Present the data on the screen.

Sample run

WINTER TOTAL» e w2 e »

The program SPRING TOTAL#w»
i SUMMER TOTAL*#w» n»
S LET A=0 Empty variables ready to o _ "
6 LET B=0 L Ew%éa.oﬂ_umx R O R s
7 LET C=0 each season.
8 LET D=0 _
10 FOR I=1 TO 20 } Loop to make computer ask
20 PRINT “PERSON ";1;“ WAS BORN IN" question once for each person in
30 PRINT “WINTER, SPRING, SUMMER OR AUTUMN" survey
40 PRINT “TYPE W, SP, SU OR A"
50 INPUT BS
60 IF B$="W~ THEN LET A=A+ Lines 60 to 100 check the answer
70 IF B$="SP" THEN LET B=B+1] .nﬂnwﬂuwuﬁpnngn.onlgi
80 IF B$="SU” THEN LET C=C+1 season.
90 IF B$="A" THEN LET D=D+1 _
ww NEXT 1 | s Sends computer back 1o repeat question.

The subroutine makes the computer print a
number of stars equal to the number in each
vanable.

115 LET N=A
120 GOSUB 200 }
130 PRINT “SPRING TOTAL":

135 LET N=B }

140 GOSUB 200 g\
150 PRINT “SUMMER TOTAL";

155 LET N=C }

By putting the total into N each ime, Lhe
computer can use the same routmne for each
season.

”% PRINT .Wo%._g TOTAL" : =— Makes the computer stay on the same line 10
175 LET N=D PENKIRS s
180 GOSUB 200

Line 210 checks in case no-one was born in a
parucular season.

210 IF N=0 THEN GOTO 250

220 FOR I=1 TO N } The main program sets N to the total for A, B, C
Tuo PRINT “=~; or D. The loop makes the computer Carry oul
240 NEXT 1 lne 230 “N™ umes.

250 PRINT

260 RETURN




ore graphics

T s two padges show how you can use PLOT and UNPLOT to make
Bmoving pictures on the screen Moving pictures are called animated
graphics and they are useful for games programs, or to illustrate

S programs which explain say. the principles of gravity or ballisticsand
Blightpaths

Y,
L

.u o-. -- -..
:

A general purpose microcomputer
programmed in BASIC makes slower,
- computer 1s programmed to play only the simpler pictures. It cannot handle all the

The pictures for ndeo and arcade games
" are controlled by a small computer. The

ames and the programs are inthe instructions for the screen quickly enough
‘computer’s own code, not in BASIC. to make really fast moving graphics.
Plot/unplot program

Thisis howthe
spotmoved.Ina

momentthis spot
will be unplotted too.

Some computers
need a graphics
mode line.

355

4his short program makes a spot of light When the spot reaches the edge of the

Move across the screen. Remember, the screen the program may stop withan

. ds for PLOT and UNPLOT varyon  error message as the valuesfor Xand Y

are outside the screen range of the computer.

5

-
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Serent computers.
¥ =

LET X=X+1

#land ball video games use programs When the ball reaches the top of the

the one above to move the ball on the screen the amount to be added to Yis

- There are simple programrulesto  subtracted instead. In the same way, .ﬂ:m:
it reaches the right edge, the amount 1s
subtracted from X.

€D the ball moving when it reaches the
Sge of the screen.

Line pattern program

Thus program plots a line across the
screen and when it reaches the sides,
sends it back again in another direction. It
does not use UNPLOT so the lines leave a
pattern on the screen. The picture on the
nght shows what happens when you run
the program. The program is set by line
100 to plot 10,000 pixels. You can change
thus figure to make it shorter, or BREAK the
program at a pattern you like.

10 REM: SET UP GRAPHICS MODE HERE IF NECESSARY

20 PRINT "HOW MANY PIXELS ACROSS”™, Lines 2010 50 ask for the beight and width
30 INPUT H }—— of the screen. The semu-colon puts your

40 PRINT “AND UP?": reply on the same line as the question.

50 INPUT V

85 CLS

60 LET X=H72 This makes X and Y start at the centre of the screen
70 LET Y=V/72

80 LET S=1 Sand T are the amounts that will be added to X and
80 LET T=1 Y to make the line move

100 FOR I=1 TO 10000 }- Therloop from lines 100 to 190 1s repeated 10,000 times
‘Zo LET S=S+(INT(RND(1)* 10+ 1)-5)/50 Eachtime, Xand Y are changed by a small amount.

120 LET X=X+5 This gives a very small number to add to X. The
130 LET Y=Y+T number varies each time the loop is repeated.
140 IF X<8 THEN LET S=-S 2
180 [F X>H-8 THEN LET S=-§ | ?Emﬂu“ﬂ.nﬂzsngaﬁ

—— reverse when come
160 IF Y<8 THEN LET T=-T s g .

170 IF Y>V-8 THEN LET T=-T |

180 GOSUB 300 JH Sends the computer to the subroutine 1o plot the line

190 NEXT 1

200 STOP

300 REM: PLOT LINE
310 PLOT (X.Y) }-
320 RETURN

Experiments

3%9@%55&8&
90 to; say, 5 or 10 (or larger on a computer
aggggaﬂv.?
makes the computer plot the pixels at

on the screen should become parallel intervals.

|
|
|
f
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unny Uomam U-.OQ_‘QB N Giving the computer data

nex! few pages show you how to write a program which can compose
5ol poems A version of this program first appeared in the Usborne Guide
sComputers That book showed how to make a "paper computer” which
ged a simple version of this program. Here you can find out how
swrite the same program in BASIC

S0 READ AS

180 DATA THERE WAS A YOUNG MAN FROM,
WHO, HIS

190 DATA ONE NIGHT AFTER DARK, AND HE
NEVER WORKED OUT

srogram for the paper computer

WHO
| B x | . HIS DARK To give the computer the data ines and You can store all the data items in one big
¥ 3 ONE NIGHT jownmo ouT wordsyoucanuse READ ... DATA Each vanable called AS. A variable containing
g . AND HE NEVER time the computer carries out the READ more than one data item is called an array ¥
: instruction it takes another item fromthe and each item is referred to by a number
B . T DATA line and stores it in the vanable. e.g. READ AS$(3) gives HIS *
s . spinner Uog words
. TASHKENT
WRAPPED GHENT
._.#7 une 10 HEAD = = PAINTED FASTENED E REA
69010 HAND DOG = o
| Lne A IN A TENT WITH FOOT WRAPPED uP TAYTLWED 28 (7,1
, @pﬂ P EMENT | WITH SOME scenr THAT WAS BENT EAD V
, 10 rowB [I¥ THE PARK LIXE A QUARK ~URNED BLUE o y |
.gioauwoa e = FOR A LARK WITH A BARK WITW SOVE TUAT WAS BENT a
mn N % L8 | WHY IT WENT WHAT IT MEANT /T GLOWED T BAUEW LD T TURMLYD
) m%no ==y -
= hqs : MMMR was a cuooﬁawiﬁgbw:go:r LIKE A QUARK FOR. A LARW WITW N AR
Ore nighk after derk ITS WNTENT WHY YT WENT B AWt T1 et
Ffi&ﬂﬁco.sclo!.f & -
: Amd ba cever worked ok wiere [T we! A variable can also hold several rows of column it is in. So READ B$(4,2) gives
the program for the paper program tells you which to select. The data and you can store all the data words WITH CEMENT and READ B$(6,3) gi -~
mputer. It looks a little like BASIC, but it number spinner is a random number in a variable like this. It is called a two- FOR A LARK. You can store numbers in
uld not work on a real computer. The generator to give random numbers dimensional array. Here, eachdataitemis  arrays, too, using a number variable,
rds and phrases for the poem are between one and four. referred to by the number of the row and e.g. N(5,7).
Or'éd on pieces of paper and the x - .
. . & Putting the datain the variables
H-.,!_m_o::m the program into BASIC ~This won‘twork
LET A=0] bl sl o 10 FOR I=1 TO 7 lis the row number
E B=0 ] These lines set up empty vanable spaces. A% %Mmuwwamov; :uc.omo:n:: e
e A=A+ | 8 Lines 30 and 40 keep count of the number of 40 NEXT ] i .
IF A=6 THEN STOP | data lines the computer has selected. 50 NEXT I
Write data line A }- Lines 50 and 80 are not in BASIC yet. 60 DATA TASHKENT, TRENT, KENT, GHENT
T wuu?ﬁ I - Line 60 keeps count of the rumber of data words. 70 DATA WRAPPED UP, COVERED, PAINTED, FASTENED
.,w»awﬁoamnciiwh (Svesarandomnumber between 1 and 4 % w»..“..» IN A TENT, WITH nm:nz._. WITH SOME SCENT, THAT WAS BENT
- -+ oa "g ' ’ '
_ N 100 DATA IT RAN OFF, IT GLOWED, IT BLEW UP, IT TURNED BLUE
" B=3 THEN GOTO 60 L o0 e 0 110 DATA IN THE PARK, LIKE A QUARK, FOR A LARK, WITH A BARK
v send it back to select another
..-MwuméOOeOmo date ling. 120 DATA WHERE IT WENT, ITS INTENT, WHY IT WENT, WHAT IT MEANT
GOTO 30
END Toread each data iteminto the vaniable and a ] loop for the column number. Each
< _..90 | . youneed to be able to alter the numbersin tume the [ loop is carried out the ] loop is
pa Owaoozﬂna.mg”ogo storing and picking out the data hnesand brackets after READ. Youcandothiswith  repeated four times - once for each ol the
e .;o ut ines 50 and 80 are more words which are needed for each line of loops. BS needs nested loops as shown columns in a row.
2y Computer needs a way of the poem. above with an I loop for the row number 39
.gooauﬁoaac&ég!ou5nﬂ50323<5&959§1=:2:58-
Sinclair. You can find out more about this over the page. h



The complete funny poems program

a..,_.-rm:o space for variables

&, Now you can put the parts of the program together and write the complete poetry
program. The first part of the program (lines 10 to 130) give the computer the data and
the second part (Lines 200 to 310) prints out the poem. Each ime you run the program
you get a different version of the poem because the random number N makesthe

computer pick different words.

L u Thus is the size of the vanable,
",_x.gmv Le.51tems in a row.

i Ttus line puts the data in K$
REAL MQGL each time the loop 1s repeated.

Y NLBJ

This program has abug

T There are notenough data 10 DIM AS(5) Lines 10 and 20 tell the com
iy . puter how much space to leave for
"DATA DOG, CAT, FROG, BUG items for KS$. 20 DIM B¥(7.4) the vanables - a row of 5 for AS and 7 rows of 4 for BS
R o r atmensional ik 30 FOR I=1 TO 7°
he beginrung of the program you ave or a two dimensiona’ array you kbl 40 FOR J=1 TO 4 These are the nested loops for putting the data in BS
tell the computer how big you want the computer the number of rows and 50 READ BS(. ]
“able to be. You do thus with the word columns in the vanable, e.g. DIM C3(5,3). 60 NEXT ] Lines 80 to 140
M followed by the vanable name and You must always have the right number of 70 NEXT I d contain all the data
y number of data items, €.g. DIM KS$(5). data items for the variable or youget abug. 80 DATA TASHEENT, TRENT, KENT, GHENT words 1o be stored
T 90 DATA WRAPPED UP, COVERED, PAINTED, FASTENED in BS.
R s o: 100 DATA HEAD, HAND, DOG, FOOT
s Printing out the data 110 DATA IN A TENT, WITH CEMENT, WITH SOME SCENT, THAT WAS BENT

120 DATA IT RAN OFF, IT GLOWED, IT BLEW UP, IT TURNED BLUE
~SU>A>EEVEE>OCE8->E§>¢E

) LET A=0
._.MJ._. w...ﬂi._ >w88www.oss=§&22ﬁ8§ w% w%un % IT WENT, ITS INTENT, WHY IT WENT. WHAT IT MEANT
'R = sng 0 n8u==wa e
0 IF A=6 .S.mmme.ﬂOv - o 160 READ AS(D This is a loop to puf the data into AS.
D PRINT AS(A) B keeps count of the data word rowsand 170 NEXT I
9 LET B=B+1 F ﬁﬂ»ﬂnm:z%_zsoaanaasﬁ&as 180 DATA THERE WAS A YOUNG MAN FROM, WHO, HIS
0 LET N=INT(RND(1)x4+1) . 190 DATA ONE NIGHT AFTER DARK, AND HE NEVER WORKED OUT
-~ Ewmuwmpvawsnﬁwun-ooﬂaﬁnwﬂwnag 200 LET A=0 ag 180 10 160 e
\ THEN GOTO 230 “EOQHEEESQQ S ' % % wMo>+~ data lines to be stored in AS.
THEN GOTO 250 : . 230 [F A=6 THEN STOP . |
This sends the computer back to print the next 240 PRINT AS(A This prints the data line stored
data line. ) “T in A$ compartment number A.
250 LET B=B+1 A
. . . : = 4+1) This prints the data words
he C needs these lines to print ooavaonvnauoﬁauﬁgog:,&wn> 260 LET N=(RND(1)* prints
t the data lines and words in the right and some data words from row number B. % M.ﬁugﬂwm_zau oo._du 250 stored in BS row B, column N.
de: . This section of the program1s The actual data words which are chosen 200 IF B=5 THEN GOTO 250 The program stops at line 230
peated five times. Each time, the are decided by random number N. 300 GOTO 220 _.mﬁw.&ﬂw.onihﬂ: Wumw-o-
f 310 END need an END anyway

.......

Sinclair computers and variables

his program does not work inits For two-dimensional arrays you have to
present form on Sinclair computers tell the computer the number of the row | |
. .,«,._.t..z.owgwmﬁbnugm as well as the numbers of the THERE WAS OUNG MAN FROM mxmmﬂm« WAS 4 YOUNG MAN FROMN

WHO

PAINTED

HIS

FOOT

WITH CEMENIT

characters. For instance, A$(2, 4 TO6)

ONE NIGHT AFTER DARK
IT TURNED BLUE

%w GUARK WITH A BARK
NEVER WORKED OUT AND HE NEVER WORKED OUT
At the beginning of a program youtell WHY T WENT ITS INTENT
Totell a Sinclair computer to pick outa the computer how many rows the array
particular data item froma variable you has, and how many charactersthere
Ve it the rumbers of the first are in eachrow, e.g. DIM AS(2,9) Here are two of the 16,384 possible make the computer produce different
and last characters of the item you means two rows, each with nine different versions of the poem. If youtry random numbers. Some computers
want. This is the same system asthe characters. All the rows in the array this program and always get the same v~o&=8n6§«§~=82§2:
(See L.o , cwow wg LEFTS, RIGHTS, etc. must have the same number of poems, look in your manual for how to numbers each time they are switchedon. |
WEE page 34. characters.
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Writing programs

When you are writing programs it
helps to remember that the computer
can carry out three main activities:
simple instructions, repeating things
and making decisions. These are the

building blocks of all programs.
SIMPLE LET Bt
LET N=N+1
INSTRUCTIONS PRINT A/T
PLOT (X,Y)

REPEATING

MAKING
DECISION

> -,
This book has covered all the main
instructions you need in BASIC to tell
the computer to carry out these
activities. When you are writinga
program, work out what the computer
needsto do at each stage, thendecide
which instructions you want to use.

‘There are usually several different

ways to write a program and some of
them may be neater and shorter than
others. When you are writing a long
Eoﬂ!::w-cooaﬁoﬁo&s% itup
into lots of sections with subroutines to
carry out each activity. The central core
of the program may be a simple set of
instructions, decisions and repeats
which controls when and how often the
computer carries out the subroutines.

1 4

Make sure you have not left out any
quotation marks, or the commas between
data items. Check complicated lines
which have lots of symbols especially

carefully.

e T ————

and CLS commands for the computer.
Check, too, that you have given the
computer a general graphics line if it

needs one.

Error messages

All computers print out some sort of
message when there 1s a bug in the
program and the messages are explained
in the computer's manual Here are some
of the most common messages you may

get
« This means thare are not

Out of enough data items for the

data computer to read in the
DATA lines. It may be
because you have missed

out a comma between (WO
itemns, so the computer has
read them as one

» The line with the number
given ina GOTO or GOSUB
statement does not exast.
You may have accidentally
erased the line by typing in

another line with the same
number, or you may have
just mistyped the number

No such « You may get this report
variable on a BBC or Sinclawr
computer. It usually means

you have not set up a
variable with a line such as
LETC=00or LETC=""

before using 1.
FOR withou
NEXT

Last word

Some bugs are very hard to find, but
if the computer will not run the
program there musi be a bug init
somew here. Il you really cannot find
the bug, try typing in suspect or
complicated lnes again, you mught

» This means the NEXT line
of a loop is mussing. [t may
be because you typed the
wrong vanable name, or
evenputa | instead of an|

so the computer did not

recogmnize il.

get them nght the second ume
without even noticing what the bug

was




puzzle answers

e15
| _ﬂm:m and message program

o PRINT “WHAT IS YOUR NAME"

page 17
1. Sums program

10 LET A=9
| 90 LET B=1
30 PRINT AxB
40 PRINT A/B
50 LET A=A+1

60 LET B=B+3
70 PRINT A+B,A/B Commato
80 END ™ leavespace

' 2. Tablesprogram 7 Spaces
30 PRINT A;* TIMES ";B;" IS "; A*B
40 PRINT A;“ DIVIDED BY ";B;" IS "; A/B

w.Zuaomanaommmom
~ alterations

10 PRINT “WHAT IS YOUR NAME"

 Page 18
mmcaa program

10 PRINT “WHAT IS 7 TIMES 7"

20 INPUT A

Ta IF A=49 THEN PRINT “CORRECT"
40 IF A<>49 THEN PRINT "‘NO" ;717
/

Youneed a semi-colon after the
quotes, like thuis.

Page 19
s._hmo guessing game

&
w

Page 23
Plotting counter

5 LET C=0
45 LET C=C+1
50 IF C<6 THEN GOTO 10

Plotting your initial

Here is an example of a programto plot
the letter L.

10 LET X=1§

20 LET Y=30

30 PLOT (X,Y)

40 LET Y=Y-1

50 IF Y>5 THEN GOTO 30
60 LET X=X+1

70 PLOT (XY)
80 IF X<45 THEN GOTO 60

90 END

Page 24
Random numbers

The formula for a random number
between 10 and 20 would be
INT(RND(1)* 11+9). On computers which
need only a number in brackets after

RND, it would be RND(11)+9. There are
eleven possible numbers between 10and
20 so you need to pick random numbers

between |l and 11, thenadd 9.

Page 25
Space attack

These are the lines you need toaddto
count the number of hits:

15 LET S=0
75 IF X=A+B THEN LET S=S+1
95 PRINT “YOU HIT "

.S:“ OUT OF 6 ALIENS"

Page 27
1. Eight times table

10 PRINT “THE EIGHT TIMES TABLE"

Page 27
2. Ntimestable

10 INPUT “TYPE IN A NUMBER";N
20 PRINT "HERE IS THE ~
‘N:" TIMES TABLE"
30 FOR I=1 TO 12
40 PRINT I:* TIMES ";N," IS ",I=N
50 NEXT I
INPUT “ANOTHER NUMBER (Y or N)°
 MS
70 IF M$="Y" THEN GOTO 10
For the ZX81 you need separate PRINT
and INPUT Lines.

Page 32
Computer book string puzzle

Page 34
Number trick program

10 PRINT “THINK OF A NUMBER"

20 PRINT “DOUBLE IT, ADD 4"

30 PRINT “DIVIDE BY 2, ADD T°

40 PRINT “MULTIPLY BY 8.
SUBTRACT 12"

50 PRINT “DIVIDE BY 4 AND TAKE
AWAY 11"

60 PRINT “TELL ME THE RESULT"

70 INPUT N

80 PRINT “THE NUMBER YOU FIRST
THOUGHT OF IS”; (N-4)2

/

You need the brackets
to make the computer

do the sum in the arder

20 FOR J=1 TO 12
30 PRINT J;“x8=";]«8
40 NEXT ]

— . A e B T

LEFT$(AS$,8) is “"COMPUTER" i
RIGHTS$(AS,10) is “PUTER BOOK™ .
MID$(AS$,5,8) is “UTER BOO"
Space invaders repeat program
H 5 N 45; 55; 6,5

. 34, 54, 74

M 43 83, 63

1 32 42 62 1.2

] 2 3 4 5617 8 910

Draw a simple space invaders shapeon
squared paper.

3

5 CLS
50 INPUT
60 INPUT “HOW MANY UP";V

Change the 6 to a higher figure t

Then work out the co-ordinates of all the
squares which make up the space
invader.

“HOW MANY POINTS ACROSS THE SCREEN", W

o increase the number of

65 CLS
vader shape re ats on the screen. (If you
uomow u% ._.0<memuu<\m _Y! wuﬂﬂavﬁmﬂoc ?..“a- BuvMa 5“0::3&2 too bg.)

W STEP W/6

Copy out the pattern repeat prograrm,
exchiding lines 10to 40 and 90to 140, as
shown above. (These lines produce the
random pattern for the program so you do

not need them.) |
Now you need to put your own plotlines

Put your plot Lines here, e.g.
90 PLOT (J+3, 1+32)

@)

F
92 PLOT (J+4, 1+2)
~.o~§oao§oa—o:._§& squares of the

uvnnogggo. Youneeda
vBﬂ»BESSnBQEEo,

Eo%ugsgimo:_ﬁousa& 140
(you can renumber the lines in the

rogram). For each pair of co-ordinates
wo.:ﬁo&ouun:ocsnaago-a_B

the second figure, 10 make the space
invader repeal.

m




TEERY

BASIC words
8. - - |ist of the BASIC words used in this book, with short explanations

St they mean Some of the words, such as CLS, are not standard on

Mllcomputers and these words have a small star beside them If you have

—

B 1o vou should check these commands 1n your manual

BF2X  Onsome computers this stops the program running. Be careful, though, on
hore 1t erases the whole program from the computer’'s memory and you should use
PE, or some other word instead

M8 (Clearsthe screen

C L A Alstof items, e.g words or numbers, to be stored by the computer in
mnables See READ

~ g

DIM Tells the computer how many memory spaces it should set aside for avanable.
2g. DIM AS(S,4) means the vanable needs five rows of four columns.

. Allows you to alter a ine 1n a program without typing in the whole line again.
END Tells the computer it is the end of a program. Some computers must always have

i END statement, others, such as the BBC micro and Sinclair computers, do notneed

—

«

.* ... NEXT Makesthe computer loop back through the program and repeat any
pstructions inside the loop a fixed number of imes.

S0SUB Makes the computer leave the main part of the program and go to a partcalled

..,q...<.. putine to carryouta MUOOE EF
50TO  Tells the computer to go to another line in the program.

7 m - THEN Compares pieces of data (e.g. numbers or words or the contents of
arial es) and does different things depending on the results.

WEUT A way of geting the computer to ask you for data while the program is running.

T Convertsanumber witha decimal point to a whole number by ignoring all th
! | e
qures to the nght of the decimal point. E.g. INT(3.40) =3. y ignonng

....,.,.w Tells the computer to do something with a number of characters from the
dside of astiing E g. LEFT$(AS,4) means take four characters from the left of AS.

&N Civesthe lengthof a stnng, 1.e. the number of characters in avariable.

|8

g

|

LET Putsavanablelabelona memory space and puts some informationinit E g LET |

N 4orLETB$="CATS".

% LIST Duisplays the program listing on the screen

% MID§ Tells the computer to do something with characters from the middle of a strning
E.g. MID$(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
program. |

% NEWLINE KEY Tells the computer that you have firished typing in a program line or
piece of input. Some computers have keys marked RETURN or ENTER

NEXT SeeFOR.

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

PRINT Tellsthe computer to display something on the screen.

® READ Tellsthe computer to read the informationina DATA line and store it ina
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 instrucuon
after the one where it left. See GOSUB.

& RIGHTS Tells the computer to do something with the nght-hand characters in astring.
E.g. RIGHT$(AS,4) means take the four characters from the night of AS.

® RND Picksarandomnumber.
RUN Tells the computer to Carry out a program.
SQR Tells the computer to find the square root of anumber.
STEP Used withFOR ... NEXT loops. Tells the computer when to repeat the loop.
STOP Used within a program to tell the computer to stop running the program.
THEN SeelF.

% UNPLOT Tells the computer to switch off a pixel.
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OMmputer words

: .l ~ _

VU Th .
el 9M8z5_ processing unit of the computer which controls all the operations and
. . WOIK, e.g. comparing variables, adding, etc.

u80r A small, sometimes flashing Ii
g Light, square or other
WS Where the next character wi iy shape on the screenwhich

OWchart A char shown | | i
ﬂ B writing il g the main operations needed ina program. Often used as

oy Ways of producing information visually on the screen.
2 byrc. - urut 2.35»5m2 for the memory of a computer. One kilobyte is
om; I most micros each character takes up one byte.

A
acwmno: mark or other symbol which appears on the screen when the
or information after an INPUT statement.

— —

Pixels Short for picture elements. The small squares which the computer can light up

on the screen to 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 ina ﬁ.nwzm. e.g. "SAUSAGES™ .w“ n”wo 123" .
Subroutine A sectionofthe vnooﬂa.hongsoguvsggsuw: is usuall
repeated several times during 90>m~ Ea::oo . SAM 9%5833
Syntax A mistake inthe B in the progr | |
<E..FZoo~qu labelled memory space which contains a piece of information. S
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