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About this book

This 1sa guide to writing compuier
programs in BASIC for aksolute
beginners. BASIC s the langnage
Ased on most home computers. s
a way of writing instructicr.sfora
computer in a form the computer
can understanc. :

Youdeo not necc a compater to
use this guide, though of course it
nelps you to understand the
programs if vou can try themout on
a compuier. Different makesof
compilier use slightly different
versions of BASIC. Nearly all the
terms in thus book, though, wiil
work on most microcomputers, and
e lfewthatare notstandard are
clearly marked.

Atthe beginning there are some
guidelines to programming a
computer. Tnen, asyouread
through the bhook, the main BASIC
wCTdsare introducea one by one,
with short programs to show how
they work.

=

To give you some practice in
wriing progrars there are
program puzzles to solve ang
sggestions for programs to write
and for ugeful alterations you can
make ‘0 the programs in this guide.
'The answers to the program
puzzles are on pages 44-45.

Attheerdofihe guidetnereisa
list of BEASIC terms and other
computer words with brief
explanations. There are also scme
guidelines to help you wrlte
programs, and a list of "bugs” — the
mistakes in programs which stop
them work.ing — wita bints te help
you recognize them.

N

IIyouhave a micro, try out the
programs in this gude, ther, 1o ind
out more about how your micro
works, look up the BASIC termsin
your rrianual. You may find that
someofthe rulesgiven herz are
not recessary on your micro. The
bestway to iearn BASIC 1sto try out
Wwis of programs from booksand
magazines, then alter them a little
to see what nappens. F'rom there
vouwill soon be writing your cwn
programs.



How a computer works

Youcande all kinds ofdifferent things with a
computer. You can draw pictures, write flunny poetry,
draw craphs, play camesand do lots of things with
words ard nurnbers, some of them useful and some
just for fur. A cormputer 1s sometimes described as

an 'information processor”. ltstaskis to
take the information you give it, work
ot according to your instruchions,
and show you the results,

To make a computer do what you want work on s called data. The program hasto
yvou have to give 1t very precise be writtenin a language, such as BASIC,
instructions. A list of instructions for a that the computer can understand, and it
computer 1s called a program” and the must follow all the rales of the language

too.

information you give the computer to

*5pelt ke this whenused for a computet.
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Inside a micro

A microis made up of two main parts:
the central processing unit (CPU)
where all the work is done, and the
memory where programs and dataare
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 data are
stored. When you switch off the micro
all the information in RAM is lost, but

the ROM program is permanent.




| WANT THE
COMPUTER TO
PO THIS
LATER QM

puter instructions &©

Givingacom

o
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10 PRINT “ONE ROBOT IS
GREAT”
| 20 PRINT “TWOC ROBOTS ARE |
GREAT™ o
| 30 PRINT “THREE ROBOTS

ARE FANTASTIC”
40 END

iy

Tomake the computer do something, you straight away, or it can be a program of

have to type in an instruction it instructions which it stores in its memory
understands. This instructioncanbe a and does not carry out until you give itthe
direct command which it carries out go-ahead.
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The instructions in a program have to be The computer cannot understand
very carefully worked ou:. The computer mstructions written in our language, so
will attempt to carry out your instructions you have to write them in one of the many
precizely, even ifthey are wrong. computer languages. Some of these

languages are described opposite.
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Ezchpiece of information in computer

with a code of tiny pulses of electricity. code is represented by patterns of puises.
Your instructions are iranslated into Computer code can be wrntter. down
computer code by a special program using 1 te represent a pulse and 0 to show
inside the computer called the there is no pulse.

interpreter.




Computer languages

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

There are hundreds of different high leve] languages, many cf themspecially
designed to do one particular kind of work. BASIC 15 one of the most common
languages. The letters stand for Beginner's All-purpose Symbolic Instruction Code. Itis
notjust used by beginners though. Below there are examples of three different

This is a short program in
BASIC. Line 10tells the
computer to print “What is
your name” cn the screen.
Then the computer stores
YOUr answer in 11s memory
and if your name is Brian or
George, it prints out a
message to you.

At first glance, computer languages seem
very strange and difficult, but then, sodo
other languages such as the Finnish
shown on the right, until you get to know
them. There are lots of other subjectstoo,
in which special languages are used. For

*Minue fifteen I guess.

This program is written in
Pascal, alanquage named
after a famous French
mathematician. Jtispartof a
program to work out details
about money. Many people
think it is easier to write
good, neat programs in
Pascalthanin BASIC.

1.. Bb3, Ne5
12. 0-0-0, Nod
13. Bxcd, Rxcd
14. h5, Nxhs

chessmoves

F(\(\

ingtance, in mathematics a special
notation is used to write downideagand
formulae whichwould need alotof
ordinary words (o explain them and other
kinds of notation are used to writedown

This is alanguage called
PILOT. It is used to write
programsto help people
learnnew subjects. Inthis
language, the computer can
recognize answers even if
they are notexactly right.

—_— T ———
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Writing programs

Aprocram is like the rules for agame, or therecipe fora cake Ifthereisa
mistake inthe rules, orthe recipe, yeu willnot be able o olav Lhe gars
properly, or bake a goed cake. Inthe same way, the results you get frerma
computer depend on the instructions you give it To write a prograr for a
computor you firet need "o stuay what you want to do very carefully and
work out the main steps needad to achieve the result you want.

Letter program

e

PLEASE
POST THIS
LETTER

Imagine tryingto write a programtotella You need to work out exactly whatthe

robot to post a letter, A simple instruction robot needsto doto post the letter. Its
as shown above would be too difficult for cormputer needs instructions telling it
the robot's computer brain to understand. whatto do at every stage.

sown el N
=

| MUST PFOST
THIS LETTER




Program diagrams

When yvou are writing a prograim it sometimes helpsto 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 s'eps the computer needsto carry out, and the

order they should ¢orme in.

This is a flowchart
fora program
telling the computer
-0 print a message ff,r_-—————\
only to robots, .
B flowchart has different shaped hoxes
for different steps in the program. The
beginning and end of the program have
round boxes, instructions telling the
computer to do something are in

—

______

rectangular boxes and decision hoxes,
where the computer can do different
things depending en tic informationir
receives, are indiamond-shaped hoxzes.
The lines show the possible routesthe

computer can follow,

After working out all the details of the
program you can translate it into BASIC
and test it onthe computer. The program
will probably not work straight away
though, as there will probably be some
bugsinit. These may be typing mistakes
made when voutyped the programinto

*There are some 1ps 1o helg you find bugs on pages 42-43.

the computer, or errorggf logicin your
program. Before you can get the program
to work yvou have to find all the bugsand
correct them.* Sometimes, abug makesa
program produce aslightly different
result which you may prefer. Useful bugs
like this are called “pugs”.

g
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First words in BASIC

Lotsof the words in BASIC are
nased on English werdsand 1t 1s
quite easy to guess what they
mezn. Forinstance, PRINT means
‘display onthe screen” RUN
means "carry out this program” and
INPUT means "give the computer
In‘formation”. Onthese two pages
vou can finc out how touse the
word PEINT.

Most home computers have a
BASIC lanquage interpreter inside
‘hem already and when you sw.tch
themon -heyare ready to be
programmed in BASIC. *

2

READY
PRINT “SNAILS">

Totell the computer to display words on
the screen you use PRINT with the words
you warnt in quotation marks. For instance,
PRINT “SNAILS tells it todisplay the word
SNAILS on the screen.

e e
7 Rememkber
to press
NEWLINE
aftereach
instruction.

The computer will display on the screen
whatever you type between the quotation
marks. It can be letters, numhbers, words
or symbols. Note that it does notdisplay
the quotation marks themselves.

Thisisthe cursor. 3
[t may also look
like one ofthese:

¥

w e

V/hen you switch on a micre some words
are usually displayed on the s¢rcen
automatically, along with a small symbol
called the cursor. The cursor shows
where the next letter vou type will appear.

_,f"”‘d_'—h“"‘u—h_.__%_
’3 Press NEWLIN E,\\
RETURN or
READY ENTERto tell the
PRINT “SNAILS" computerto
SNAILS carry out an
s instruction. s

The computer will not carry out your
instruction, though, until you press
NEWLINE (or RETURN or ENTER - it
varies on different computers)totell it the
mstruction 18 complete.

€

: 2 Toclearthe \

PRINT "*1-2-3 screenyoutype
1-2-3 CLS, arthe
PRINT “RUBBISH” | computer’s
RUBBISH wnword. -
PRINT 9928
999
PRINT 123

L 123

To display numbers by themselves, you
do nct need 10 use quetation marks. Now,
to clear the screen you type CLS on most
micros. (Check thisin your manual if you
have a computer.)

“Some cornputers nave to have a special program loaded from cassetietape beforethey

understand BASIC.



A program in BASIC

In a prograrm, each line of instructions starts with a number. This tells the computerto
store the Instructions in its memory and not t¢ carry them cut until vou give the
go-ahead. On the opposite page, the instructions to the computer did not have numbers,
s0 the computer carried them out straight away. Here is a short program which makes
the computer display symbols in the shape of a face onthe screen.

Onsome computers
thefigureOhasa
linethroughit, i
llke this.

E %
When youtype in a program youhaveto
press NEWLINE (or the computer's word)
atthe end of each line. The lines are

displayed on the screen but the computer
does not carry out the instructionsuntil

20 PRINT "1

g0 END

__v___.-o—'——u..v.--'—' _‘_‘“—\

’ The computerdisplays \
RUN
exactly whatyoutyped /
HIT
| I betweenthe
guotation
I(..)1 marks,
=L including the
‘ VW spaces.

Whenyou have typed in all the lines,
check them carefuly to make surethere
are no mistakes. Then, to tell the computer
to carry out the program, you type RUN,
followed by NEWLINE.

riDebugging programs ‘

EUN

MISSING ™

LIST

R s
20 PRINT “I I
I0-PRINT * = )i
40 PRINT I -L I"

50 PRINT “ VWV w__ No cuotes l

60 END

A

The computer will quve you an error
message for most bugs. The error
messages are explained in the computer’s
manual. The easiest wavic ceorrecta
mistake is to type the whele line again.
The computer wili replace the old line
with the new one. To get rid of a line from

10 PRINT “///7:/7

S0 PRENT“I%... 31T
40 PRINT “T -L I"
50 PRINT “VVVY"

Line numbers usually goup in
tens 50 you can add extra
instructions without
renumbering the whole

program,

lu

e e ——
Many computem
do not need '

thisline. )

woutel] it 1o by typing RUN. Be careful not
to mix up the letter O and the figure 0as
this will cause a bug. Most computers
haveaRUBOUT or DELETE kev for

——

correcting typing mistakes.
E’ILIJSNSING” Youtype LIST {an
LIST NEWLINE) to see
\ prograrm again.
Error message

It the program does not work, orthe
picture does not lock right, youneedto
display the program again to find rthe bug.
To do this youtype LIST. The computer
may give you an error message telling you
whatthe bugis.

¢

RUN

MISSING ™

LIST

10 PRINT “ftitis”
20 PRINT “I IF¥:
30 PRINE-#1E )1
40 PRINT “1 -L 1"
50 PRINT " VWWW
60 END

50 PRINT ** VWV *

Linc typed
inagain
correctly.

Q

the program altogether, just type the line
nummber, followed by NEWLINE. Each
computer also has its owr. way for
correcting or alterning parts of lines, using
wordssuch as EDIT or COPY. Thisis
explained inthe computer's mannal,

11

Program puzzle - Try changing the program to give the face different features.
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Giving the computerinformation

['o make the computer do something more useiul tharn just displaying
things on the screen you have to give Lt information or "data” to work on
The computer stores this nformation in its memory unttl vou tell it to use it

Thesearethe?
{ numbers to ¢
be stored in {
the computer's
Mermnory.
—
Thesearethe
labels for the
emory spaces.

™
el
o

Lol

rilads
BEEE
Daw

1K

When yvou put a piece of datainto the
computer's memory you have togive ita
label so you can find itagain. You can use
letters of the alphabet as labels. To labela
memory space and pui a number init vou

canuse the word LET, as shown above. A
labelled memory spaceis called a
variable because it can hold different data
at different times in the program.

Don’tforget
quotation marks.

Youuse adifferent kind of label to store
letters and symbeols in memory spaces.
Letters and symhols are called "strings”
and youuse letters of the alphabet with
dollar signs to label them, e.g. C$.*

To display the information gn the screen
youuse the word PRINT with the name of
the variable, e.g. PRINT A$. This short
prograrm prints out the information from
variables B, D$ and L§.

*This is pronounced “C deollar” or “Cstring”.

You put a string in a memory space
using LET in the same way as for a number
variable, but the letters and symbols must
be enclosed in quotation marks, as shown
ahove.

You canrnin the program as many tirnes
asyouwant. Eachtime the computer will
print out the same information. The datain
the variables staysthe same until you
changeit.



Another way

30 READ A3 letters.
40 DATA 6,231, FRIDAY

- Commas

Some computers need
theirdatawords in
quotes.

10 READ A You must have the
20 READ B ; cormrect kind of label
for numbers and

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

Some programs

Here are two programs, cne using READ
and DATA and the otherusing LET to
store information in the computer's
memory.

When you runthe programthe
computer puts each piece of dataina
memory space, taking them in order. The
iterns of data must have commasin
between so the computer knows how long
eachoneis.”

E o

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

More about variables

/

Number variable

String variable

You cannot usethese
words as variable label
astheycontain

BASIC words.

Variables are labelled spacesintie

called a string variable. The contents of

computer’'s memory where informationis  variables can change during the program.

stored. A variable containing numbers is
called a number variable and one
which contains letters and symbols is

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 ZX81 compuser,
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Using INPUT

Another way 1o give the computer data 15 with the word

INPUT, Thislets you put in:nformation while the program
isrunning, and you can use different cata each time
yourun the program.

20 INPUT A ~_\_ /
30 INPUT A$ Fornimbers

For words

Youuse INPUT with a label such as Afora printing a ¢uestion mark, or other symbol,

nurmber and A% for a string. Whenthe onthe screen. Then youtypeinthe data
computer meets the word INPUT ina and the computer stores it inthe memecry
program it puts the label onamemory space and goes on with the rest of the

spaceand asks you forthe data, usuallyby  program.

l INPUT programs

Compfliter’s

20 INPUT BS marks

30 PRINT G
40 PRINT E$
50 END TYouhaveto
soress NEWLINE You cannot put 'y
astringina :
number variable.
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 10 it printsa have to type in words or symbols asthe
cuestion mark on the screen and waits for labe! BS told the computer to expecta
you to type in anumber for G, Then it string.

Youtype w:-ur
[ name here, then
, press NEWLINE.

H you have a computer, try typing in this 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

informatiorn, type 1n your name and age, or computer always prints exactly what you
a silly name and crazy number, asshown putinN$ and A,




Poetry writing program

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

10 PRINT “WHAT IS YOUR NAME”
20 INPUT N —— m—————

Yourname
and woid.
w7 -

R

30 PRINT “A POEM BY™ This iine prints

40 PRINT N$] Oul your narne.

50 PRINT “TYPE IN A WORD”

60 PRINT “THAT RHYMES WITH ME”

70 INPUT AS

80 PRINT “"HERE IS THE POEM"

80 PRINT “COMPUTERS USED TO
FRIGHTEN ME”

100 PRINT “BUT NOW I'M HAPPY AS A"

110 PRINT A%

120 END
This Ine prints
ot your word.

~YoufypeTintotryit
again with anotherword.

The prograim makesthe computeraskyou  thepoematline 110. If you havea

your narme, thenstore your reply inNfand  computer try runnng the program lots of
print it out at line 40. [t stores the word you times, iInputting different words at line 70.
choose in A$, then prints it out as part of

Checklistfortyping in programs
1. Before typing in a 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, atthe end of eachline.

3. After typing in the 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.

. To getthe program listing back againto 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.

Therearesome
hints to help yo
To stop 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.




/__,.——
& means
multiply,
»imeans divide

and S means
sqlare root,

16

Thesewere
stored in
memaory
spsces X$

oo far you have seen howto use PRINT o PRINT to do calculations on a computer.
display words and numbers ontle Youcan find out how at the bottem of the
gcreen, and to print out the conten's cf page. Onthe opposite page yvou can find
variables. Below you can find out how to out rmore about doing things with

use commas and semi-colons to space variables.

things ocut onthe screen. You car also use

These lines show how youcanuse is. The picture above shows how the lines
commas and semi-colorsto tellthe would be printed on the screen. The word
computer where to print the next letter A PRINT on aline by itselftells the computer
comma tells it to move along the screena toleave anempty line.

bit and a semi-colon tells it to stay where it

Doing sums

g hu |
; { PR

INT 3ar. (121)

Youuse PRINT like thisto tell the

computer to do sums. Youuse the normal The computer can also domore
signs for addition and subtraction ang * complex matkemat.cal calculations such
for multiplication and/ for divisicn. as sines, cosihes, square roots, ete.
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More about variables _J/On most computers you
need o leave aspace
either side of the

’2 variable, inside the
Spaces )

PRINT “| ATE “;X;" PEANUT BUTTER AND *;A%;"” SANDWICHES"
| ATE 6 PEANUT BUTTER AND CHEESE SANDWICHES

PRINT “1 ATE *;2;" PEANUT BUTTER AND *;C$;" SANDWICHES
| ATE 72 PEANUT BUTTER AND JAM SANDWICHES

L J

Printing variables by themselvesisnot the variable must have a semi-colon either
very usetul. Youusually need some words  side of it, as shown above. If you wantto
withthem to say what they are Toprnint space out the information you can use
words and a variable together the words commas instead of sermi-colons.

must be inquotation marks as usual, and

3 LET X=X+1
LET C$=C$+"MY"”

During a program you can change the Next time you ask the computer toprint
contents of memory spaces hike this. To the variables it will display the new words
the computer these statements mean add and numbers stored inthe memory

one to the figure inmemory space Xand spaces.

add "MY"” tothe letters in C§.

rs 1 *Program puzzles

10 LET A=H Multiply 1. Write a programto add numbers to
20 LET B=7 the variables in the program on the left
30 PRINT AxB so that it would print out the answers
40 PRINT A/B 100and 1 on one line with a space
50 END \ between.
RUN e 2.Change lines 30 and 40 so thatthey
63 print out the numbers, what you are
L 1.28571 J doing to them and the answer, e.q.
“Ttimes 9is 63”.
You can do sums with variables too, as
shown in the prograrm above. The 3.Change your answer to the program
computer finds :he numbers inthe puzzle onpage 15soit pn_nts SO R AR
memory spaces, then works out the sums. and the message on one line.
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IF 15 COLDER
TODAY THAN

How computers compare things

Cne of the most useful things a computer can do 1S 10 COMPAIe ey rL
oiecesof information and then do different things according { WEAR MY
te the results. To do this youuse the words IF ... THEIN, b

gl S

2

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"
Greater than Lessthan
The computer cando severaldifferent These lines show how you use the
tests on information to compare it. The symbols with IF and THEN to makethe
symbols for the tests are shown above. [t computer compare two pieces ot data.
can testto sec i two piecesof data are Youcan compare any kind of data—
equal, different, orif one is greater orless words, numbers and variables, i.e. the
thar. the other. contents of memory spaces, too.
’ Weather program ‘ ’ ‘
3 prog 4 RUMN
10 PRINT “WHAT'S THE WEATHER LIKE TODAY" WHAT'S THE WEATHER
20 INPUT W3 LIKE TODAY
30 IF W$="RAIN” THEN PRINT “UMBRELLA TIME” ?SUOND“"’
40 IF WH="SUNNY" THEN FRINT “GOOD" ESN
50 END , WHAT'S THE WEATHER
fyouinputthesewords, LIKE TODAY
nothing will happen IRAIN
LEMBHELLA TIME
Hereisaprogramusing IF and THEN. At out one of the responses, I you putina
line 20 the computer stores the word you differentword at line 20 nothing will
input in variable W3 Then, at lines 30 and, happen. You could change the words in
411t checksto seeiithe word in Wiisthe limes 30 ard 40, though, then try inputting
same as "rain” or “surny”, [t itis, it prints one of the new words.
r 5 Ageprogram G Frenchlesson ‘
FRENCH"
2O 20 INPUT A3
30 IF A=16 THEN PRINT "OLD"

30 IF A$="ROUGE” THEN PRINT “CORRECT"

40 IF A<<16 THEN PRINT “YOUNG" 40 IF A$< >"“ROUGE” THEN PRINT “NO,

B0 IF A=16 THEN PRINT “JUST RIGHT"

ROUGE"”
RUN RUN
HOW OLD ARE YOU HOW DO YOU SAY RED IN FRENCH
716 ?BLEU
JUST RIGHT NO, ROUGE
In the age programn, the computar nght”. In the other prograrn the computer

compares inpat A withthe figure 16 Ifit’s prints out one of two different responses
bigger than 181t prints “old”. Ifit issmaller  depending on whether A equals “rouge”
I prints “young” and if itis 16 it prints “fust or not.

Program puzzle - Can yon write a program 1o gel the compriterto ask you sums, then ejther prin
“correct” or give you the right answer?



Branching programs

/’___“""""
These*wolines

"; makethe compdter

1 IF A=6 THEN LET A§="SIX”
IF X=Y-2 THEN LET Z=0
IF S=T THEN STOP

IF R<10 THEN GOTO 30

This telisthe
computerto go
to ling 30.

branchto other parts l

™ \Q{ﬁ_e program.

2 10 INPUT K$
20 IF K$="YES" THEN GOTO 100
30 IF K$="NO” THEN GOTO 200

100 PRINT “YOU TYPED YES"
110 STOP

200 PRINT "YOU TYPED NO"
210 END

You can give the computer almost any
instruction after the word THEN, asshown
above. A useful instrniction istomake itgo
to another line. {On most computers, but

Maths program

10 PRINT “TYPE IN A NUMBER”

20 INPUT A

30 PRINT “TYPE IN ANOTHER NUMEER"
40 INPUT B

80 PRINT "DO YOU WANT TO"

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

70 INPUT C$%

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

80 IF C§="SUBTRACT" THEN PRINT A-B
100 IF CB="MULTIPLY" THEN PRINT AxB
110 IF C3="DIVIDE" THEN PRINT A/B
120 IF C§="5TOP" THEN STOF

130 GOTO 10

’ RUN
TYPE IN A NUMBER

notthe ZX81, you can leave out the word
GOTO.) Youusually need aSTOP
instruction in programs with GOTO, or the
computer will go onrepeating the
pregram endiessly,

’_,-l"_'_\_‘_‘u-'_'_‘_\_\_\_

THE PROGRAM Wkt
ONLY STOP WHEN YOU
o INPUT THE WORD STgR—

TYPE IN ANOTHER NUMBER
7184

0O YOU WANT TO
ADD, SUBTRACT, MULTIPLY
DIVIDE OR STOP "
?ADD
207 = Computer's

TYPE IN A NUMBER answer
“ 7

In this program the numbers you type in
are stored in A and B and your instructions
are stored in C$. Atlines 80 to 120the
computer compares C$ 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.

Age guessing program

—— —

1 £

10 PRINT “GUESS MY AGE’ s
20 INPUT G
| 30 IF G<<>14 THEN PRINT GUESS MY
“TRY AGAIN" 215
40 IF G<>14 THEN GOTO TRY AGAIN
714

20
50 PRINT “CORRECT" |
END i CORRECT

o5 i
7 CAN YOU WRITE g
THE PROGRAM
FOR THis P

3

GUESS MY AGE
215

YOUNGER THAN THAT &) |
213

OLDER THAN THAT
214

CORRECT

h

This program will go on repeating itseli
untld G=14. When G= 14 the computer will
pass over lines 30 and 40 and prim

“correct”. Can you alter the program so
that it gives you some clues, as showmnin
lhe picture on the right?

18



How to play

For their secret map, each player
draws a gnid of 20 x 20 squares and
numbers them as shown onthe right.
The alien starts inthe left side of the
grid and the commando starts in the
right. Each horn, they can move two
squares up, dowr, 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.




%
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How to make the computer look clever

In this program the computer appears to respond to your answers to its questions. You
can see howthe program works in the pictures at the bottom of the page. The program
uses INPUT in a slightly different way which makes the program shorter and easierto

read.

On the ZX81 you have to type
10 PRINT “GIVE ME A NUMBER"

Onmost oornputem (not the ZX8 l) youcan
make the INPUT line clearer by putting
words in quotes before the variable name.

The program

5 LET C=0

10 PRINT “I WOULD LIKE TO TALK TO YOU"
20 INPUT “TELL ME ANYTHING SILLY THAT

When you run the program the input
question mark appears after the words.

This is the new input way. Your
reply is stored in A$.

HAPPENED TO YOU THIS WEEK"; AS
30 READ B$ }

At line 30 the computer looks
for the first line with DATA and

40 PRINT B$; «— This makes the computer stay on the same line.

50 INPUT C$ |—————— Yourreplyis storedin C$.
60 LET C=C+1 1

t;éces the firstitem and puts it in

Variable Cinlines 6} and 70is

70 IF C=6 THEN GOTO 100 |

a counter. It keeps count of the
number of times the programis

80 GOTO 30 }
90 DATA WHY, WHY IS THAT
95 DATA WHY, CAN YOU EXPLAIN

repeated. WhenC = G allthe
data itéms have been used and
the computer moves on toline

98 DATA CAN YOU SAY WHY, WHAT WAS THE REAsON | 100

100 PRINT “SO THE REASON YOU TYPED” Line 8¢ makes the computer go

? PRINT “ " A8 ] back toline 30 and replace the

PRINT “WAS REALLY GIVEN BY YOUR ANSWER" data in B§ with the next item in

130 PRINT *  ";C$ L

140 PRINT “HOW ODDI" The spaces inlines 110and 130leave

150 PRINT “RUN ME AGAIN FOR FURTHER spaces onthe screen before your
ENLIGHTENMENT" replies. It does not matter how many

180 END spaces you leave in the program.

How it works

RUN
| WOULD LIKE TO
TALK TO YOU
-TELL ME ANYTHING
SILLY THAT
HAPPENED TO YOU

(]

l

WHY 1S THAT

| WAS ERTING
AN WCECREAM

B

=J CAN YOU EXPLAIN

SOTHE REASON YOU TYPE
| FELL DOWN A HOLE
WAS REALLY GIVEN BY
YOUR ANSWER -
| DIDN'T WANT MY !

FRIEND TO SEE |

THIS WEEK?
""J LOOKING WHERE
WAS GOING
L WAS LIGKING e e ]
BECAUSE | WAS HIDING 17
4 TOFF My FINGERS, ) [ i 237
{ WHAT WAS THE
L WY REASON

BECAUSE 0
IT MELTED, & | DIDN'T WANT MY
. CAN® — v‘ FRIEMD> TD SEE |
IOl SAY WHY g (\ KAD AN (CECREAV
il -

™

HAD AN ICECREAM
HOW ODD!
RUN ME AGAIN FOR
FURTHER ENLIGHTENMEMN 21
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Drawing pictures

A computer makes pictures by
lighting up little rectangles on the

screen. Eachrectangleiscalled a

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 arc for
single colour pictures only.

2

These are some ofthe
wnstructions for lighting up

pixels on different computers.
o e

SET 20,30 or
20

| P

-

~

—
LOT(20,30)

LOT 69,20,30

4

The instruction for lighting up a pixel
varies on different computers, butitis

)

usually something like PLOT (X, Y). Xand

Y are the pixel's co-ordinates and X is
the number of pixels alongand Y isthe
number of pixels up.

A

You can usually see the pixelsina

computer picture. A computer witha

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

ﬁ i

-

Onsome
computers

numbering starts
AL

1000

L 0 1000

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

ESET 20, 30

ikt Remember—some
L
pPEEd  computersneeda
E,LJ? general graphics
| ﬁ%}%ﬁ instruction.
umns B ALY g
’é 5] -

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.*

You can also switch a pixel off with a
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 enthe BBC micro with the plot command FLOT 69, X, Y.

For unplottinguse PLOT 71, X. Y,




Plotting program

varieson
different

"You haveto press
NEWLINE or RETURN aﬁer
inputting each number

cS you
numbers, then plots the pu:el mththose
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
- Adding 1to X
10 LET X=10 andnotto Y
20 LET Y=10 This plots plots a horizonta
: 30 PLOT (X,Y) 7 2adiagonal line
w w40 LET X-X41 [ lnegoingdown.
"®"w 50 LET Y=Y-1 | "
-_X

60 IF X<14 THEN

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

line going up. .
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 " ww makes an
up and left. = = um €xploded
\ F i‘, 3 » : L ] : ‘uyge.
‘D-“‘:'.! n : : % |
‘*' w ] |
CHE
picture ——* "

After writing the programitis easyto
change the picture by alteringthe
numbers. You can move it to a different
place on the screen by changingthe
starting values, or multiply all the numbers
by three to make an “exploded image”.

PLOT command

GOTO 30

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

This plots
adiagonal

( Adding1to Y
and notto X plots
averticalline. _/

Then you can work out the program to plot all the
squares. By giving X and Y starting values, thenadding
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

You can really only make very simple
pictures with PLOT. To make more
complicated ones you need special
equipment such as a graphics tablet, You
place a drawing onthe tablet and trace
over it with a special device called a
“puck”. This automatically reads the co-
ordinates into the computer.

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

program on page 44.

23




24

Playing 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 s5ix. You can
produce unpredictable numbersona
computer. They are called random
numbers.

The computer contains aspecial
program far producing random numbers.
Sometimes it repeats the same number
several times, but in sequences of lots of
random murbers, the number of times
each number is picked is about even.

3 RND(0)

RND(1)

3

PRINT RND
.662741814
PRINT RND{93)
77

Or RNDI{Q}, or
ND(1) onsom
computers.

To make the computer produce arandom
number youuse the word RND. Some
computers need a 1 or 0 inbracketsafter
the word. If you have a computer, check
your manual for the correct command.

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

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

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
SOIME COMPULETS.

Program puzzle - Can you work out how to rnake 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 alienyou
have 1o work out the firing range by
multiplying the codes and typing in the
answer.

l N

-
10 LET G=0 }

20 LET A=INT{RND(1)*20+1)
30 LET B=INT(RND(1)*20+1) ]\ A s
40 PRINT “ALIEN SHIP'S CODES"

45 PRINT “ARE ",A,B;" FIRE"
50 INPUT X

These two lines produce random numbers
for the alien ship's codes and storethem in

e L 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 com
’ puter
DESTROYED ]— checksto see if you got the

B0 IF X<>A+*B THEN PRINT “MISSED"
90 IF C<6 THEN GOTO 20 1}

right answer.

4 This line repeats the program if

100 END Cislessthané.
Running the program nUN
The picture onthe right shows what ALIEN SHIP'S CODES )
happens when you run the program. If you ARE 17 3 FIRE The comma in

i 741 line 45 spaced
type in the correct answer for the two MISSED ot thiet Fenmesss
numbers multiplied together the ALIEN SHIP'S CODES like this,
computer will print “alien ship destroyed”. ARE 11 5 FIRE
If your answer does not equal A xBthe 755

computer prints “missed”.

. Program puzzle

ALIEN SHIP DESTROYED
ALIEN SHIP'S CODES

EF{E 13 6 FIRE

Cis a counter to count the number of times
the program is repeatad. Each time, line 60

NaaR
T
N

Can you add another counter to the program to count your number of hits and print
out your score at the end of the game? Youneed to set up a variable called S and give
it a value of 0 to start with, then add 1 for each hit.

20 LET Y=INT(RND(1)%30+1)
30 PLOT (XL,Y)
40 GOTO 10 }

This program uses randoln numbers to
plot spots of light on the screen. Lines 10
and 20 produce random numbers
between | and 30 and storethemin X
and Y. Line 30 then plots the pixel with
co-ordinates X, Y. As the screenfillsup

10 LET X—=INT(RND{1)%30+ 1) ‘

The random numbers musr fit on the
COMmPINED's SCreer.

This line makes the pragram repeat
erdlessly. 5w

you see less pixels appearing as many of
them are already plotted. To stopthe
program you have to type BREAK or
ESCAPE, or another ward on different
COMputers.

Computers’
Random pattern program commands
5 CLS ] ‘This clearsthe program cifthe forCi 8. RND and
d screen before the pixels are plotted.

PLOT may vary
and some will
need a graphics

253
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Making loops

You often nced the coniputer to do the same thing several imesina
program. On page 21 you can see how (o make it repeat part ofa program
using COTO and a varlable which actsas a couriler. Another way isto
repeat the same lines several times using the words FOR .. TOand
NEXT. Thisis called maxing a looo.

1 Hello loop
10 FOR J—=1 TO 6
20 PRINT “HELLCl’) Loop

30 NEXT J
40 END

\

This program has a loop fromlines 10 to
J0which makes the computer repeat
line 20 six times. The letter [ isa
variable and line 10 tells the computer .
toset]at 1 onthe first run through the hello and line 30 tells it to go back and

program, 2 the next time, then 3, etc., up find the next value for]. When]=6the
to 6. Line 20 tells it to print the word computer goes on toline 40,

—r

/S;;ecomputers
donot havean /
exclamation mark ﬁ‘ '
andyoucan

2 Silly sums program

10 FOR J=1 TO 8 Loop
( 20 PRINT “2 PLUS 2 IS 5" )
30 NEXT ]

40 PRINT
50 PRINT “ONLY JOKING!'d
60 END

In this program, the loop fromlines 10 o 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 it leave an
line 20 it prints out the same silly emptyline.

3 Eight times table program

THE EIGHT

10 PRINT “THE EIGHT TIMES TABLE’ TIMES TABLE

#20 FOR J=1 TO 12
30 PRINT J#8 )LOOP
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 |,
then 2, 3, etc, up to 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 ].



Making patterns

pattemns, 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 lock something like this:

FOR ... NEXT loops are useful for making 10 FOR [=1 TO45

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

30 NEXT 1

40 END

Steps

Sometimesit 15 useful to change the value of ] by amounts other than 1. For instance, you
may want to goupin 3s or downin 7s. To do this you use the word STEP. In the following
procgram STEP — 1 makes] godown by | each time the computer passes throughthe

loopinlines 10 to 40.

Greedy computer program

The figure 2 stops the loop after ;55—

5 CLS I-2(i.e. whenthereis one pie
(10 FOR J=7 TO 2 STEP —1 ~ 2

20 PRINT “THERE ARE ”;];“ PIES LEFT” |
t i".-

30 NEXT ]
40 PRINT
50 PRINT “I SHALL EXPLODE”
60 FOR K=1 TO 1000

(TO REM: DO NOTI—HNC’;)
80 NEXT K

80 PRINT
100 PRINT “BANGSPLATT"

Loop

Loop

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

—

o LEET / Somecomputers
= 1peT | areslowerthan

p ) othersandthey
needalowerfigure)
| suchas>00or
250in|ineEiU.f

have to do anything. It just runs through all
the values for K from 1to 1000 and this
makes it pause for a moment, Lines which
start with REM (short for remark)are
ignored by the computer and are useful to
remind you what the program is doing.

Program puzzles

1. Can you alter the eight times table
programon the left to make it display
“1x8="aswell astheanswer?

2. Can you write a program for the “N”
times table, that is, a program which
works out the tables for any number
youtype into the computer? First you

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

a1
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Tricks with loops

Here are some more prograrms us:ng loops. Below you can fing out how
you can use .oops wizhin loops to repeat several things at the same hime,

These are called nested loops.

] Nestedloops 2
5 PRINT “I", “J" g
10 FOR I=1 TO 3 7

20 FOR =T 3\ {
( 30 PRINT 1, | iit:l?p \
40 NEXT | = \\
\ 50 NEXT I <— P
60 END
This program has an [ lcopanda] loop.
The ] loop is nested inside the Iloop and
for eachtimethat the [loop is carried out,
the] loop is repeated three times, printing

N

W = Wh S WK =

v

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

Computer clock

5 CLS

10 LET M=0

20 LET S=0

30 FOR M=0 TO 53

40 FOR 5=0 TO 58

50 PRINT M:":";5

60 CLS Seconds
70 NEXT S -+ loop

80 NEXT M _«—Minutes
90 END loop

Inside a computer there is an electronic
“clock” which sets the rhythm for all the
computer's work. The clock pulses at
between one and four million pulseg a
second. This program makes the
computer behavelike a digital clock,

It has nested loops, one to count the
seconds and one to count the rinutes.

Tosetthetime
usethisdelayloop:
54 FOR Z=1TQ 100
h8 NEXT £

N

./ Bothpartscfa
nested loop must .
be insidethe other &=~

The seconds loop1s carried out 59times
for each minute loop. If you try this
programona computer it might run very
fastat first. You need to putin an extra
“delay loop”, then set it by changing the
figure inthe loop so your computer clock
“ticks” atthe same rate ag arealone.

Random number tester

10 FOR I=1 TO 1000
20 LET R=INT(RND(l)x6+1)
30 IF R=1 THEN LET A=A+1

40 IF R=2 THEN LET B=B+1
50 IF R=3 THEN LET C=C+1
60 IF R=4 THEN LET D=D+1
70 IF R=5 THEN LET E=E+1
80 IF R=6 THEN LET F=F+1
90 NEXT I

along, longtime.
You can makea it

TEE
o
:

Th's program takes

sharter by changing { numberis picked in the variables Ato

RUN

FINISHED

162 168 167
160 187 156

This program shows if RND really
works. The loop from lines 10to 30
makes the computer pick arandom
number between 1 and 6 a thousand
times. It keeps count of how often each

the numbe-in line 10/ F, then prints out the results.™

\QSDD or ewan_z_SEi‘__f

*On some computers, .. ZX81 and BBC micro, you need some extra lines atthe beginning of the
programtoset each variable to (.



Pattern repeat program

arcamputers which
have nighresolution
graphics use larger
randam numbers,
e.g.an BEBC micro
change figurein
lines 10to 40, to 60.

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 howit
works. The shape of the pattern is decided by random nurnbers and
will be different each time you run the program.

5 CLS
10 LET A=INT(RND(1)%x6+1) .
: These lines choose therandom
1 LEF BEINTRNIN) & T+1) numbers for the pattern and
30 LET C=INT(RND(1)*6+1) storethemin A, B, Cand D.
40 LET D=INT(RND(1}*x4+1
ACROSS THE SCREEN": W :|— height (V) of your screen.

60 INPUT “HOW MANY UP";V The Iloop counts the number of timesthe
65 CLS pattern isrepeated up the screen. Eachtime, 1
is increased by the height of the screen (V)

70 FOR 1=0 TO V STEP V/6 0 ; .
divided by 6, so th tt epeated
80 FOR J=0 TO W STEP Wfa e J o i
%0 PLOT (J+A,1+B) .
D

Eachtimethe loops are repeated, lines $0to
100 PLOT (J+A,I+C) 120tell the computer to plot four pixels using
110 PLOT (J+C,1+D) ]'Ioo the current values for I and ] plus the random

120 PLOT U+E [+ID) numbers,
130 NEXT ] Ilcop The ] loop counts the number oftimes the
140 NEXT I pattem is repeated across the screen. It works
150 END inthe same way asthe Iloop.

1

AR

5] @345 1250

4 First pattem Second pattern

2 ® 23 123@

2.

1 3,]le @51 13.l@¢ @151

0 2 4 6 8 10 12 14 16 18 20

Imagine that the computer  Onthe first run through the program Iand ] are 0 sothe

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

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

that the width and heightof  value for ] whichis J+€0/6, 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 progra m\
and itdoes NNt work,
try itagain witn

srmaller numbers
for Vand W,

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. Itthen and increasing ] by 10 each time as before.

goes back to find the next value for I which 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.



Subroutines

Asubroutine 15 a sortof mini-program within a program [t carriesout a
particular task, such asadcing numbcers or keeping a score, and you can
send the computer o it whenever you want this task carr.ed out. This
saves wilting out the program lines each ime and makes the proarai
shorter and egsier o read ana typa Inoo the compular

———— T ——— —— e

GO QUT OF THE TOOR SEE SHOPPING )
TURN LEFT, LEFT AGAIN SUBROUTINE . BUY <]
GO INTD SHOF, BUY

PLUMS , COME

IShopping routine

GO OUT OF THE DOOR, TURN
LEFT, LEFT AGAIN GO INTO ¢
SHOP, BUY CRISPS,

Suppose you had a robot he.per whom Eachtime you wanted the robotto buy

you could program to run errands for you. something you would have ‘o give itthe

If you wanted something from the shop sarne instructions. It would be much

you would have to give it precise simpler to give the robot a shopping
instructions teliing it how to getthere. subroutine and teliittorefer to it eachtime.

Iy
&

i

4 Shopping program

10 PRINT “WHAT DO YOU WANT FROM THE SHOP”
20 INPUT X§

Line 30 sends the
30 GOSUB 100 ] compiter 1o the frst

40 PRINT “ANYTHING ELSE” < lime of tae subroutine.
50 INPUT M$ 2 A
60 IF M$=“YES" THEN GOTO 10
70 STOP 5

Youneed the word
STOF asthe end of the
MAIN PTOJram 1D Slop
the compliter
CArryung on :nto the
subroutine.

100 REM: SHOP SUBROUTINE | o ssefulio label o
— 110 PRINT “CO OUT, TURN LEFT” subroutine witha

b~ 120 PRINT “LEFT AGAIN, ENTER SHOP”  oinesoyouknow
130 PRINT “BUY ";X$,* COME HOME"

140 RETURN = - =
/—f If you form
RETURN lineyou geta bug.f’,

This sends the
calmpiter back to line
A0 —1he line after

{ GOSUB.
"‘-\—__,_\__\_\_ & l_r'_'__,__-’_"*-—_,—r
In BASIC, totell the complterto gotca number. The computer automatically
subroutine you use the word GOSUB with goes backtothe instruction afier the one
neword RETURN at the end of the whete it left the main part of the progran.
subroutine. COSUB should be followed by You can send the computertoa
thenumber of the Arst line of the suhroutine anywhere in the programas

30 subroutine. RETURN doesnot need aline many times asg 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 with subroutines.

Numbers program

50 INPUT A
g INPUT B
10 GOSUB 230
80 PRINT "A DIVIDED BY B=";A/B
80 GOTO &G

25C REM: SUBROUTINE TO STOP
26C [F A=0 AND BE=0 THEN STOPF
270 RETURN

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

Circles program

1 Centreofcitcle = XY
2 Radin=ofcircle =R

3 Colour =X English, not BASIC,
4 Gosub 10 togiveyou the
5 Gotol genergl idea.

10 Rem: Subrouting todraw circlos
1. Draw acircle with centre XY,

radins K and coleur X
12 Retwrn

Conversion program

100 INPUT “DISTANCE"; M

110 INPUT “TIME";T

120 GOSUB 2900

130 PRINT “AVERAGE SPEED WAS"

M0 PRINTM/T;"MPH AND";K/T;"KPH"

150 STOP

200 REM: SUBROUTINE TQ CONVERT MILES
210 LET E=M1.603

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.

This programisin

_S.E‘Emutines a.re usef;.l.l_m graphics
programs like this to draw diagrams with
numbers worked out in the main part of

Quiz program
5 LET C=0

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

Atline 20 the computer looks
for the data line and putsthe

10 PRINT "WHEN WERE THESE THINGS INVENTED?" firstword itemin C$ and the

20 READ C§, F ] first number item in F.
30 PRINT C§ ] This prints out the word in C§.
40 INPUT A
50 LET C=C+1 The counter C stops the program
60 IF C=3 THEN STQOP | after it has repeated three times as
70 GOSUB 100 there are only three data items for
80 GOTO 10 C$andF.

100 REM: ANSWERS SUBROUTINE il This is the subroutine.

120 IF ABS(A—F)>10 THEN PRINT “NO"
130 PRINT “TRY ANOTHER ONE"
140 RETURN

repeated the words and numbers
in C$and F are replaced by the
next pair of data items.

200 DATA TELEPHONE, 1876, PRINTING PRESS, 1450, BICYCLE, 1791 —

This program uses a subroutine to check
the answers to questions. The correct
answers are stored in F and the person's
answersgoin 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 numbers in A and
F (it ignores any minus signs). Ifthe
difference is less than 10it prints "OK". If it
is more than 10 it prints “NO".
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Doing things with words

Most computers can examine the words stored in variables and do
var:ous things with them. They can check the contents of a variable and
see if it contains a particular word or letter. Thisis useful for checking the
words iaput by someone using the program. Computers can also
rearrange the letters or words in a different order andadd them to letters
1n other varables. Below you can find oat hiow youa do these things in

BASIC.

Ornmostcomputers,
_ L butnotthe ZX81,
10 AS="1AM STUPID*
20 B$=""ONLYFOOLS THINK"

YOou can leave
outthe

: word LET.
30 FRINTBS+"" "+A%

RUN . .
~ 'ONLY FOOLS THINK} AMSTUPID .

Youcan add the contents
of two variables like this.
Youneed the space
between quotation
marksto leave a space
between the words.

3 PRINT RIGHTS(AS.6)
- STUPID

Totell the computer touse
letters from the nght you
use RIGHT} with the name
of the string and the
numbers of letters you want.

counting letters,
countspaces
and punctuation too.

10 K$="DING DONG!”
20 PRINT LEN(K3S)

RUN
10

You canalso find outthe
length of a string — the
numnber of lefters, spaces
and symbuolsit contains. To
do this youuse LEN, short
for length.

. G

IFAS="COMPUTER BOOK"
whatis LEFT$S{AS, 817
RIGHTS{A%,10})?
MIDE (A%,5,8)7

PRINT LEFT${(B3,4)
ONLY i E
PRINT LEFT${B$,4)+" "+A%

ONLY | AM STUPID

You can also add parts of
variables, like this.
LEFT$(B%.4) means take the
frst four letters from the left
of BS.

PRINT MIDS(BS$,6,5)

FOOLS

This tells the computer to take
the middle letters, The first
numbertells it where to start
and the second tells it how
manyletterstotake.

mote for Sinclair N

users

PRINT A%{6 TO 11}
STUPID

FRINT B$(14 TC 18]
INK

This means take
letters numbers
Gta 11,

The Sinclair computers do
notuse LEFTS, RIGETS and
MID3$, but you cantellthe
computer to take any letters
ou walt as shown above. J

A




Codemaker program

This program automatically puts words into code. Similar, but much more complex
programs are used by intelligence services to write and crack cedes.

The easiest way to understand this program is to write a secret message on a pieceof
paper, then work through the lines of the program carrying out the computer'staskson
your message and writing them down.

5 LET C§="" . .
7 LET D§="" | Sets up empry string variables.
10 PRINT “TYPE IN A SHORT MESSAGE”
20 INPUT M$ _
30 PRINT “NOW TYPE IN A SECRET This means the length of your
NUMBER BETWEEN 2 AND”:LEN(MS$)- 1 TS IR &
40 INPUT N N [?qur secret number) letters from
the right of M$.
50 LET A3=RIGHTS(MS,N) ]—_’/’/ The length of M$ minus N number of
60 LET B$=LEFT$(M$, LEN(MS)—N) 1! letters from the left of M3 (i.e. the rest
70 LET M$=A3$+BS ]ﬂ\ of the letters).
80 FOR I=1 TO LEN(MS$) STEP 2 Replaces the letters in M$ with A$+B$.
(90 LET C$=C$1 MID$(MS,I, 1) From | to the number of letters in your message
100 NEXT I going up intwos, i.e. 1,3, 5, etc. Eachtime the I

r 110 FOR J=2 TO LEN(M$) STEP 2 ]\ loop is repeated line 90 takes one letter from

B position I of M$ and puts it in C§.
\ 139 LET =D MIDSMS. ). 1) From 2 to the nurrber of letters in your

130 NEXT ] message, going up in twos, 1.e. 2, 4, 6, etc.
140 LET M3$=C$+D$ ]j Works in the same way as the 1loop.

150 PRINT “CODED MESSAGE IS" Replaces the letters in M$ again.

160 PRINT M$

170 END

How it works

Suppose your message is In lines 50 and 50 the computer uses your secret number
“Move tonight” and your todivide the message. At line 50 it takes four letters from
secret number is 4. These the right of the message and puts themin AS. Atline 601t
arestoredin M§and N. puts the rest of the letters in BS.

—— 1w

pé

gl

Atline 70itadds A$andB$. Eachtimethelloop repeatsit puts an odd-numbered

This puts the letters fromthe letterin C$(e.g. I, H, M, etc.). Eachtime the Jloop

end of the message atthe repeats it puts an even numbered letter in D§ (e.q. G, T,

front. 0, etc.). Thenit adds C$ and D$ to make thecoded”
message,




The commands
for CLS and
PLOT vary,
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Graphs and symbols

You can program a computer to present information in all kinds of
different ways, for instance, as words, numbers, pictures or graphs.
Complicated information can be made much easier to understand if you
lustrate 1t with graphs, pictures and symbols.

— L = i ; .‘1.: ; ‘f:
Imagine a peach tree whose yield of fruit
increases each year inrelation toitsage.
This can be expressed asan equation, say
Y=3X +2(Y isthe yield and X is the age). It
is hard to grasp what this means, though,
and drawing a graph would help.

/fn thisgraph the
maximum value
for X is 14 and the

5 CLS
10 FOR X=1 TO 14
20 LET Y=3%X+2
30 PLOT (X,Y)

40 NEXT X

50 END

maximum value
forYis3x144+2.

With a computer it is very easy to drawa
graph ofthe way Y changes in relationto
X. Toplot the graph youneed to find the
value of Y for each value of X, You cando
this very easily in a program using the
statement LET Y=3*X+2.

4

Thisisthegrap
forY=3X+2.

/

This is the program for drawing this
graph. The loop sets X at all the values
from 1to 14. Each time the loopis
repeated, line 20 uses the value of Xto

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

o A

Computers and maths

In calculations which have several

parts, such as 3x X+ 2, the computer
always does the multiplications or
divisions before it adds or subtracts.
This means that the computer would
give the same answer for these two sums:

PRINT 4x56+8 PRINT 8+4x6
32 32

If you want the computer to do the sum

in a different order you use brackets,

Program puzzle

THINK OF A NUMBER
DOUBLE IT, 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
QF IS ...

like this:

PRINT (8+4)x6
e

This time the computer adds 8 and 4,
then multiplies by 6.

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 from the
result, then divide by 2.)




Birthdays program

This program uses another way to display infermation on the screen. It uses symbolsto
compare the number of people who were born in different seasons of the year. You
could use a program like this to compare, say, sightings of a certain bird indifferent
seasons, or the number of wins of different football tearns. Before writing along
program like this it is a good idea to write a program plan.

Program plan

Aim: To compare the number of people with birthdays in winter, spring, summer and

autumn.
WINTER

e

o @ &

£
oo

“? septerber *

[

fora survey of 20 pecple.
2. Store the data in the computer.
3. Present the data onthe screen.

The program

5 LET A=0
6 LET B=0
7 LET C=0
8 LET D=0

10 FOR I=1 TO 20 }

Empty variablesreadyio
use for minning totals for
each season.

RUN

December
January  February July  August October November
1. Give the computer the data (i.e. the g |
seasons when the people were born) ampie run

WINTER TOTAL#% %% % % %%

SPRING

TOTAL* % %

SUMMER TOTAL* * * % %
AUTUMN TOTAL* % % % %

20 PRINT “PERSON ";I;* WAS BORN IN"

30 PRINT “WINTER, SPRING, SUMMER OR AUTUMN"

' 40 PRINT "“TYPE W, SP, SU OR A"

[

50 INPUT BS

60 IF B$="W" THEN LET A=A+] ]
70 IF B$="SP” THEN LET B=B+1
80 IF B$="SU" THEN LET C=C+1
90 IF B$="A" THEN LET D=D+1

100 NEXT I ]

Loop to make computer ask

question once for each personin

survey.

Lines 60 to 100 check the answer
in B$ and add one tothe variable

110 PRINT “WINTER TOTAL";

115 LET N=A

120 GOSUB 200 ]

130 PRINT “SPRING TOTAL";

135 LET N=B }

140 GOSUB 200

160 PRINT “SUMMER TOTAL";

185 LET N=C }
160 GOSUB 200

170 PRINT “AUTUMN TOTAL";

175 LET N=D
180 GOSUB 200
180 STOP

200 REM.: SUBROUTINE TO PRINT STARS

210 IF N=0 THEN GOTO 250 ]_//parlicularseason.

The main program sets Ntothe total for A, B, C
or D. The loop makes the computer carry out

220 FOR I=1 TO N ]

230 PRINT “%";
240 NEXT 1
250 PRINT

260 RETURN

for that season.

Sends computer back to repeat question.

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

variable.

By putting the total into N each fime, the
computer can use the same routine for each

seasoll.

Makes the computer stay anthe same line to

print the stars.

Line 210 checks in case no-one wasbornina

line 230 "N" times.
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More graphics

Theso two pages show how youcan 1se PLOT and UNPLOT to make
IMOvIiNg pletures on the screen. Moving pictures are called animated
graphiczand they are useful for games programs, or to 1llustrate
programs which explain, say, the principles of cravity or pallistics and
thghtpaths.

The pictures for video and arcade games
are controlled by a small computer. The
computer is programmed to play only the
games and the programs are inthe
computer's own code, not in BASIC.

Plot/unplot program

Some compbters\
need agraph.cs
made line.

10 LET X=1

20 LET Y=1

30 PLOT (X,Y)
40 UNPLOT (X.Y)
50 LET X=X+1
60 LET Y=Y+1
70 GOTO 30

This short program makes a spot of light
move across the screen. Remember, the
commands for PLOT and UNPLOT varyon

A general purpose microcomputer
programmed in BASIC makes slower,
simpler pictures. It cannot handle all the
instructions for the s¢reen quickly enough
to make really fast moving graphics.

2 Co

Thisishcwthe
spot moved. In a
maoment this spot
will be unplotted too.

When the spot reaches the edge of the
screen the prograim may stop withan

error message as the valuesfor XandY

are outside the screen range of the computer.

different computers.

3

LET X=X-1
_..--'-"__

EL Yﬁ k\k

Bat and ball video games use programs
like the one above to move the ball onthe
screen. There are simple program rulesto
keep the ball moving whenit reachesthe
edge of the screen.

When the ballreachesthe top ofthe
screenthe amount to be added to Yis
subtracted instead. In the same way, when
it reaches the right edge, the amount is
subtracted from X.



Line pattern program

This program plots a line across the
screen and when it reachesthe sides,
sends it back again in another direction. It
does not use UNPLOT so the linesleave a
pattern on the screen. The picture onthe
right shows what happens when yourun
the program. The program is set by line
100 to plot 10,000 pixels. You can change
this figure to make it shorter, or BREAK the
program at a pattern you like.

10 REM: SET UP GRAPHICS MODE HERE IF NECESSARY
80 PRINT "HOW MANY PIXELS ACROSS™; | 100001050 ask for the height and width

30 INPUT H ' of the screen. The semi-colon puts your
40 PRINT “"AND UP?"; 1 reply onthe same line as the question.

b0 INPUT V
55 CL3
S0 LET 2= H'fllz ] Thismakes X and T start at the centre of the screen.
70 LET Y=V/2
BO LET S=1 ] Sand T are the amounts that willbe added to X and
80 LET T=1 _] ¥ to make the line move.
100 FOR I=1 TO 10000 ]= Therloop from lines 100to 18901s repeated 10,000 times
f 110 LET S=5+(INT(RND(])* 10+ 1)—5)/50 1 Fachtime, X and Y are changed by a smmall amount,
120 LET X=X+8 This givesa very small numbertoadd to X. The
130 LET Y=Y+T number varies each time the loop is repeated.
140 IF X<5 THEN LET 5=-5
150 [IF X>H-5 THEN LET S=-35 These lines test for the edges and
160 IF Y<5 THEN LET T=-T reverse Sanf:lTwhenXand Y come:
170 IF Y>V—5 THEN LET T=-T within five pixels of anedge.
1 .80 GOSUE 300 ] Sends the computer to the subroutine to plet the line
'190 NEXT !
200 STOP
300 REM: PLOT LINE
310 PLOT (X,Y) ]— Plots the pixel with the current value for Xand Y,
320 RETURN
Experiments

) "‘

Line 110 adds a verysmall randomamount  Trychanging the numbersinlines 80 and
to X each time and this makes the line 90 to; say, Sor 10 (or larger on a computer
wiggle across the screen. f you have a with high resolution graphics). This
computer, try deleting this line. The lines makes the computer plot the pixels at

on the screen should become parallel. intervals. 37
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1 PL:'U al‘-dB:G
9 Rddltoh

A :

5 Add 1toB

Funny poems program

The next few pages show you how to write a program which can compose
lots of poems. A version of this program first appeared in the Usborne Guide
to Computers. That book showed how to make a "paper computer” which
used a simple version of this program. Here you can find out how
lo write the same program in BASIC.

=ggoto iine 10

nner to find N
words from ro¥

i "\ ere;_e;s, ac"dro oy
1 Who wrapped vp s head in cement
Ore right after dark

4 e in the park
: Euin.zﬂe.r_mr‘«eﬂ out where & werk |

otolined

Goto line 2
Stop

-é_._._

This is the program for the paper program tells you which to select. The

computer. It looks a little like BASIC, but it number spinner is arandom nurmber
would not work on a real computer. The generator to give random numbers
words and phrases for the poemare between one and four.

“stored” on pieces of paper and the

1 Translating the program into BASIC

hiswon't work
on acomputer yet.

10 LET A=0 -|

20 LET B=0 | These lines set up empty variable spaces.

30 LET A=A+1 1 Lines 30 and 40 keep count of the number of

40 IF A=6 THEN STOP J data lines the computer has selected.

50 Write dataline A ]— Lines 50 and 80 are not in BASIC yet.

60 LET B=B+1 }— Line 60 keeps count of the number of data words.

70 LET N=INT(RND(1)%4+1) }—— Gives a random number between l and 4
80 Write data words fromrowB

column N
90 IF B=3 THEN GOTO 60 | Lines 90 and 100 send it back ta select another

100 IF B=5 THEN GOTO 60 data line,

110 GOTO 30

120 END

Most of the program is easy to translate storing and picking out the data hinesand
into BASIC, but lines 50 and 80 are more words which are needed for each line of

difficult. The computer needs a way of the poem.



2 Giving the computer data

?ORERDAS

WHO, HIS
190 DATA ONE NIGHT AFTER DARK, AND
NEVER WORKED OUT

180 DATA THERE WAS A YOUNG MAN FROM,

HE

To give the computer the data linesand
wordsyoucanuse READ ... DATA Each
time the computer carries out the READ
instruction it takes another item from the
DATA line and stores it inthe variable.

Youcanstore all the data items in one big
variable called AS$. A variable containing

more than one data itemis called anarray
and eachitemisreferred to by a number,

e.g. READ A$(3) gives HIS.*

A variable can also hold several rows of
data and you can store all the data words
in a variable like this. It is called atwo-
dimensional array. Here, each dataitem is
referred to by the number of the row and

4 Putting the data in the variables

10
20
30
40
50
30

FOR I=1 TO 7 }—— listhe row number
FOR J=1 TO 4 b—_ ;.

READ BS(, J) Vi EEORARO

NEXT ]

NEXT I

DATA TASHKENT, TRENT, KENT, GHENT
70 DATA WRAPPED UP, COVERED, PAINTED
80 DATA HEAD, HAND, DOG, FCOT

30 DATA IN A TENT, WITH CEMENT, WITH

(

100 DATA IT RAN OFF, IT GLOWED, IT BLEW UP, IT TURNED BLUE
110 DATA IN THE PARK, LIKE A QUARK, FOR A LARK, WITH A BARK
120 DATA WHERE IT WENT, ITS INTENT, WHY IT WENT, WHAT IT MEANT

Toread each data item into the variable
you need to be able to alter the numbersin
brackets after READ. You can do this with
loops. Bf needs nested loops as shown
above with an I loop for the row number

, FASTENED

column it is in. So READ B$(4,2) gives
WITH CEMENT and READ B$(6,3) gives
FOR A LARK. You can store numbers in
arrays, too, using a number variable,

e.g. N(5,7).

SOME SCENT, THAT WAS BENT

and a] loop for the column number. Each
time the I loop is carried out the ] loopis
repeated four times - once for each of the
columnsinarow.

39

*Sinclair computers deal with variables in a different way and this program willnot runona
Sinclair. You can find out more about this over the page.



5 Making space for variables

5 DIM K$(5)
10 FOR I=1 TO &

20 READ K$(I) |——
30 NEXT I,

40 STOP

ie Sitemsinarow.

60 DATA DOG, CAT, FROG, BUG

Atthe beginning of the program you have
to tell the computer how big you want the
variable to be. You do this with the word
DIM followed by the variable nameand
the number of data items, e.g. DIM K$(5).

6 Printing out the data

200 LET A=0

210 LET B=0

220 LET A=A+1}
230 [F A=6 THEN STOP
240 PRINT AS(A)

250 LET B=B+1 }
260 LET N=INT(RND(1)*x4+1)

270 PRINT B$(B,N)

280 IF B=3 THEN GOTO 230

290 IF B=5 THEN GOTO 250

300 GOTO 220 ]

310 END

The computer needs these lines to print
out the data lines and words in the right
order. This section of the programis
repeated five times. Each time, the

]_ This is the size of the vanable,

This line puts the data ‘n K§
eachtimethe loop is repeated.

This program has a bug.
Therearenotencughdata
_itemns for K.

-\"—\—\_,_\_\_\_\_\_-\-____-‘-_.'--ﬁ_

For a two dimensional array you give the
computer the number of rows and
columns in the variable, e.g. DIM C$(5,3).
You must always have the right number of
data items for the variable or you getabug.

A keeps count of the number of times this
section of the program 1s repeated.

B keeps count of the data word rows ard
makes sure that the correct row is usod with
each data line.

Lines 280 and 290 make the computer gprint out
words from another data word row before
printing the next data line.

This sends the computer back te print the next
data line.

computer prints out data line number A
and some data words from row number B.
The actual data words which are chosen
are decided by random number N,

Sinclair computers and variables
This program does not work inits

present form on Sinclair computers
because they handle strings ina

different way.

/ B (A3

A$(7 TO 9)
is DOG.

Totell a Sinclair computer to pick outa
particular data item from a variable you
have to give it the numbers of the first
and last characters of the itermn you
want. This is the same system asthe
Sinclairs use for LEFT$, RIGHTS, etc.
(See page 32.)

40

Fortwo-dimensional arrays you haveto
tellthe computer the number of the row
as well as the numbers ofthe
characters. For instance, A$(2,4 TOB8)
is PUG.

A3

-
G

A
B iU

T

G

Arthe beginning of a program you tell
the computer how many rows the array
has, and how many charactersthere
are in eachrow, e.g. DIM A%$(2,9)
means two rows, each with nine
characters. All the rows in the array
must have the same number of
characters.

GFU




The complete funny poems program

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 190) give the computer the dataand
the second part (lines 200 to 310) prints out the poem. Each time you run the program
you get a different version of the poem because the random number N makesthe

computer pick different words.

10 DIM A$(5) ] Lines 10 and 20 tell the computer how much space to leave for
20 DIM B$(7,4) | the variables — a row of 5 for A$and 7 rows of 4 for B$.

3FOR I=1TO T

40 FOR J=1 TO 4 These are the nested loops for putting the data in BS.

50 READ BS(I, I

60 NEXT ] LinesB0to 140

70 NEXT 1 containallthe dara
80 DATA TASHKENT, TRENT, KENT, GHENT words to be stored
90 DATA WERAPPED UP, COVERED, PAINTED, FASTENED in BS.

100 DATA HEAD, HAND, DOG, FOOT

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

130 DATA IN THE PARK. LIKE A QUARK, FOR A LARK, WITH A BARK

140 DATA WHERE IT WENT, ITS INTENT, WHY IT WENT, WHAT IT MEANT

150 FOR I=1 TO 5 .
160 READ A$(I) This is a loop to pufthe data into AS,
170 NEXT 1

180 DATA THERE WAS A YOUNG MAN FROM, WHO, HIS
190 DATA ONE NIGHT AFTER DARK, AND HE NEVER WORKED OUT

200 LET A=0
210 LET B=0
220 LET A=A+1
230 IF A=6 THEN STOP
240 PRINT AS(A) |

Lines 180to 190 contain all the
datalines to be stored in A$.

This prints the data line stored

250 LET B=B+1
260 LET N=(END(1)%4+1)

in A% compartment number A.

This prints the data words

270 PRINT B$(B,N) J}—

280 IF B=3 THEN GOTO 250
290 IF B=5 THEN GOTO 250
300 GOTO 220

310 END

Sample runs

THERE WAS A YOUNG MAN FROM
KENT

WHO

WRAPPED UP

HIS

HEAD

IN A TENT

ONE NIGHT AFTER DARK

IT GLOWED

LIKE A QUARK

AND HE NEVER WORKED OUT
WHY IT WENT

Here are two of the 16,384 possible

stored in B§ row B, column N.

The program stops at line 230
when A=6, soit never reaches
line 310, but some computers
need an END anyway.

THERE WAS A YOUNG MAN FROM
GHENT :
WHO

PAINTED

HIS

FOOT

WITH CEMENT

ONE NIGHT AFTER DARK

IT TURNED BLUE

WITH A BARK

AND HE NEVER WORKED OUT
ITS INTENT

make the computer produce different

random numbers. Some computers
produce the same sequence of random
numbers each time they are switched on.

different versions of the poem. If you try
this program and always get the same

poems, look in your manual for howto 41



Programming tips

On these two pages there are some
tips to help youwrite yeur own
programs. and a list ol the most
common bugs youmight get, and
what causes them. The most hkely
bugs are listea first soifyouhavea
program which will not work,
check through this list unti: you fina
the reason.

Finding bugs

PRONT «— Misspelt word

Look for typing mistakes in BASIC words.
If you misspell one of these words the
computer will not recognize it.

FOR 1=1 TO 6 Y
——— TFigure linstead
Y of letter L.

' ii

Check Os and 0s and ls and Istomake
sure you have typed the right ones inthe
right places.

3 FOR J=1TO 12
Should have
used keyword.

Writing programs

When you are writing programs it
helpsto 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.
LET A=3
S NSl LET N=N+1
INSTRUCTI PRINT A/T
PLOT (X.Y)
o

/

REPEATING FOR J=1TO 6
THINGS 20 LET A=1
30 IFA< 10 THEN
GOTO 100

IF X=Y THEN STOP
[F K$:£GI_1ELLOH
THEN PRINT A

MAKING

N

This book has covered all the main
instructions you need in BASIC tatell
the computer to carry out these
activities. When you are writinga
program, work out what the computer
needs to do at each stage, then decide
which instructions you want to use.

-‘ r4 Missing quotei

If you have a Sinclair computer, make sure
you have not typed a word in letter by
letter instead of pressing the key for that
word.

PRINT "“SHOESTRING :
DATA ONE, TWO THREE%

/

Missing comma

A

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




Error messages

All computers print out some sort of

There are usually several different message when there is a bugin the
ways to write a program and some of program and the messages are explained
them may be neater and shorter than inthe computer’s manual, Here are some
others. When youare writing along of the most common messages you may
programi it is a good idea to divide itup get.
into lots of sections with subroutines to .
carry out each activity. The central core S « This s there are not
of the program may be a simple setof . Outof ) Snoughdataitems forthe
instructions, decisions and repeats data Fompiierioreadiiine

DATAlines. Itmay be
because you have missed
out a comma between two
items, so the computer has
read themasone.

which controls when and how oftenthe
computer carries out the subroutines.

p The line with the number
givenina GOTO or GOSUB
statement does not exast.
Youmay have accidentally
erased the line by typing in
another line with the same
nurnber, or you may have
just mistyped the number.

No such
line

Getting more
information

Nos u® < Youmay get this report
variable on a BBC or Sinclair
computer. It usually means
you have not setupa
vanable with a line such as
LET C=0pr LET C=""
before usingit.

Breaking up programsinto sections
like this makes it much easier tofind

berestodby el wihoutruming | | TusmeanstheNEXTlne (op v
of aloop is missing. It may NEXT

through all the program. Rememberto
label each section with a REM line so

you know whatitis for,

be because youtypedthe
wrong variable name, or
evenputa ! instead of anl

sothe computer did not
DON' T Iecognize it.
UND'PSmND

Last word

Some bugs are very hard to find, but
ifthe computer will not runthe
program there must be abuginit
somewhere. If you really cannot find

Make sure youuse 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.
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Puzzle answers

Page 15
Name and message program

10 PRINT “WHAT IS YOUR NAME"
20 INPUT N$

30 PRINT “HELLO”

40 PRINT N§

50 PRINT "HOW ARE YOU”

Page 17
1. Sums program

10 LET A=9

20 LET B=7

30 PRINT AxB

40 FRINT A/B

50 LET A=A+1
60 LET B=B+3

70 PRINT AxB,A/B
80 END

Cornid 1
[eave space

2. Tables program 71 Spaces
30 PRINT A;" TIMES ";B;" IS ";A*B

40 PRINT A" DIVIDED BY ";B;* IS "; A/B

3. Name and message
alterations

10 PRINT “WHAT IS YOUR NAME”

20 INPUT N§

30 PRINT “ HELLO ";N$:“ HOW
ARE YOU

Page 18
Sums program

10 PRINT “WHAT IS 7 TIMES 71~

20 INPUT A

30 IF A=49 THEN PRINT “CORRECT"
40 IF A<’>49 THEN PRINT “NO"; 7«7

Youneed a semi-colon after the
quotes, like this,

Page 19

Age guessing game

Replace line 30 and add a new line 35:

30 IF G<14 THEN PRINT "OLDER
THAN THAT"

35 IF G>14 THEN PRINT “YOUNGER
THAN THAT”

Page 23
Plotting counter

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

Plotting your initial

Hereis an example of a program to plot
the letter L.

10 LET X=15

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 (X,Y)

80 IF X<45 THEN GOTO &0
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, itwould be RND(11)+89. There are
eleven possible numbers between 10 and
20 so youneed to pick random numbers
between land 11, thenadd 8.

Page 25
Space attack

These are the lines youneed toadd to
count the number of hits;

15 LET 5=0
15 IF X=A«B THEN LET S=5+1
95 PRINT “YOU HIT "

:5;" OUT OF 6 ALIENS”

Page 27
1. Eight times table

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

30 PRINT [:“X8=";]*8

40 NEXT ]
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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

50 NEXT I

"IN

60 INPUT “ANOQTHER NUMBER (Y or N)”

;M3
70 IF M$="Y" THEN GOTO 10

Forthe ZX81 you need separate PRINT
and INPUT lines.

Page 32

Computer book string puzzle
LEFT$(A3$,8) is “COMPUTER"

Page 34
Number trick program

10 PRINT “THINK OF A NUMBER"

20 FRINT “DOUBLE IT, ADD 4"

30 PRINT "DIVIDE BY 2, ADD 7”

40 PRINT “MULTIPLY BY 8,
SUBTRACT 12"

50 PRINT “DIVIDE BY 4 AND TAKE
AWAY 117

60 PRINT “TELL ME THE RESULT”

70 INPUT N

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

Youneed the brackets
to make the computer

dothe snmin the order

RIGHTS$(A$,10) is “PUTER BOQK" Jeal want.
MID$(AS,5.8) is “UTER BOO”
Space invaders repeat program
| e [ o
i |
| G| _jjljjﬂ 2 ...
4 ——’— I § I
; L 4 34: 54: 14
3 ]
BH" g 4,3 3.3; 6,3
Pl ' 3.2 4.2 6.2 7.2

3

L__L_[il_ Ell_
1 2 3 4 5§ 68 7 B 910

Draw a simple space invaders shapeon
squared paper.

3

5 CLS

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

50 INPUT "HOW MANY POINTS ACROSS THE SCREEN";W

60 INPUT "HOW MANY UP";V
65 CLS
10 FOR 1=0 TO V STEP V/6

Change the 6to a higher figure to increase the number of
times the invader shape repeats on the screen. (Ifyou

80 FOR J=0 TO W STEP Wfﬁ}_ geta bug you have made the number too big.)

1 Put your plot lines here, e.g.
1 90 PLOT (J+3, I+2)
892 PLOT (J+4, I+2)
130 NEXT J ior the two bottom left-hand squares of the
140 NEXT I space invader shown above. Youneed a
150 END program line for each square,

Copy out the pattern repeat program,
excludinglines 10to 40 and 90to 140, as
shown above. (These lines producethe
random pattern for the program so youdo
not need them.)

Now you need to put your own plot lines

into the program between lines 80 and 140
(youcanrenumber the lines inthe
program), For each pair of co-ordinates
youneed to add [ to the first figure and Ito
the second figure, to make the space
invader repeat.
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BASIC words

Here is a list of the BASIC words used in this book, with short explanations
of wnhat they mean. Some of the words, such as CLS, are not standard on
all computers and these worads have a small star beside them. If you have
a micro you should check these commands in your manual.

BREAK Onsome computers this stops the program running. Be careful, though, on
others it erases the whole program from the computer’'s memory and you should use
ESCAPE, or some other word instead.

CLS Clearsthe screen.

DATA Alistofitems, e.g. words or numbers, to be stored by the computer in
variables. See READ.

DIM Tellsthe computer how many memory spaces it should set aside for avariable.
E.g. DIM A%(5,4) means the variable needs five rows of four columns.

EDIT Allows youtoalter a line in a program without typing in the whole lineagain.

END Tells the computer it is the end of a program. Scme computers must always have
an END statement, others, such as the BBC micro and Sinclair computers, do notneed

one.

FOR ... NEXT Makesthe computer loop back throughthe programand repeat any
instructions inside the loop a fixed number of times.

GOSUB Makesthe computer leave the main part of the program and gotoa partcalled
asubroutine to carry out a special task.

GOTO Tellsthe computer to go to ancther line in the program.

IF... THEN Comparespieces cfdata(e.g. numbers or words or the contents of
variables) and does different things depending on the results.

INPUT A way of getting the computer to ask you for data while the program is ninning.

INT Convertsanumber with a decimal point to a whole number by ignoring allthe
figuresto the right of the decimal point. E.g. INT(3.40) =3.

LEFT§ Tellsthe computer to do something with a number of characters fromthe
left-hand side of a string. E.g. LEFT$(A$,4) means take four characters from the left of AS.

LEN Givesthe lencth of a string, i.e.the number of charactersinavariable.

Computer words

Arxray A setof variables containing several pieces of data.

Bug A mistake inaprogram.

CPU The central processing unit of the computer which controls all the operationsand
does all the work, e.g. comparing variables, adding, etc.

Cursor Asmall, sometimes flashing light, square or other shape on the screenwhich
shows where the next character will be printed.

Flowchart A chartshowing the main operations needed ina program. Often used as
an aid to writing programs.

Graphics Ways of producing information visually on the screen.

Kilobytes (K) A unitof measurement for the memory of a computer. One kilobyteis
1024 bytes and in most micros each character takes up one byte.

Prompt A question mark or other symbol which appears onthe screen whenthe
computer asks for information after an INPUT statement.




LET Putsavariablelabel ona memory space and puts some informationinit. E.g. LET
N—4or LET B§="CATS".

& LIST Displaysthe program listing onthe screen.

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

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

% NEWLINE KEY Tellsthe computer that 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 Tells the computer to display something on the screen.

& READ Tellsthe computer to read the informationin a 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 camputer to go back to the instruction
after the one where itleft. See GOSUB.

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

% RND Picksarandomnumber.
RUN Tells the computer to carry out a program.
SQR Tellsthe computerto find the square root of anumber.
STEP UsedwithFOR ... NEXT loops. Tells the computer whentorepeat the loop.
STOP Used within a 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
onthe 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 in a variable, e.g. “SAUSAGES” or “ABC123".
Subroutine A section ofthe program for carrying out a particular task which is usually
repeated several times during the running of the program.

Syntaxerror A mistakeinthe BASIC inthe program.

Variable A labelled memory space which contains a piece of information.

47
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Going further

The best way to learn to write prograris is tc try out your programsona

computer. [f yvoudo not have a computer, thete may pe sumewhcere

where you can go and use one. Try asking at yorir local school, orat the

Library, crgoa.ong lo a computer user's group and see if you can borrow

some fime ON soImeone s computer.
Youcan learn a lotaboint writing crograms from reacaing and typing in

programs written oy other people, Here 1s a list of hookssbout computers

and programming that you may find vsefu..

Usborne Guide to Computers by Brian Reffin Smith, Usborne 1981

Understanding the Micro by Judy Tatchell and Bill Bennett, Usborne, 1982

The Computer Book by Robin Bradbeer, Peter DeBono and Peter Laurie, BBC 1982

Illustrating Computers by Colin Day and Donald Alcock, Pan 1982

INlustrating BASIC by Donald Alcock, Cambridge University Press 1977

Computer Spacegames by Daniel Isaaman and Jenny Tyler, Usborne 1982
Computer Battlegames by Daniel Isaaman and Jenny Tyler, Usborne 1982

Index

The numbers i bold type show the
pageson which each term is f.rst
explained.

ARS, 31
addition, [6, 34
Age quessing piogram, 19
Age program, 14
animated graphics, 36
arrays, 39, 40, 41
BASIC, 7,9, 10,38, 35, 42
BBC micro, 21, 22, 43
Birthdays prograin, 33
brackets, 34
BREAE, 15, 23,23, 37,47
bugs, 8.9, 11. 28, 40, 42-43
cassette Tecorder, §, 10
Circles program, 31
Clever computer program, 21
CLS, 10, 15, 20 25,27, 28, 29, 34, 37,
43,47
Codemaker program, 33
commas, 13, 16, 17, 28, 42. 43
Computer clock program, 28
Computer,
code, 8,7, 36
languages, 4,6
Conversion prograr, 31
COPY 11
counters, variablesvsed as, 21, 23,
25, 26,31, 35, 35, 40
CPU {central processing urit), 5
cursor, 10
data, 4, 12-15, 18, 38-3%
DATA, 13,21, 31,329, 40,41, 43, 47
debugging programs, 11, 42-43
delay loops, 37, 28
DELETE key, 11
DIM, 40, 41,42 47
division, 16, 34
EDIT, 11,47
Eight times table program, 26
END, 11, 47
ENTER key, 10

First published in 1982 by Usborne Publishing Ltd,
20 Garrick &reet, London WC2E §B], England.

(C) 1982 Usberne Publishing

The narme Ushome and device ™7 are Trade Marks
of Usborme Pubhshing Ltd, All rights reserved. No

error messages, 11, 56, 43

ESCAPE, 15, 25, 47

Fareprogram, Il

flowchart, 9

FOR...NEXT, 26-29, 33, 34, 35, 37,
39, 41,43, 47

French lesson program, 18

Funny poetms program, 38-41

games programs, 20, 24-25, 36

GOSUR, 30-31, 35, 37, 43, &7

GOTO, 19,20,31, 23,25, 31, 34, 4C,
41,43, 47

graphics, 22-23, 25,28, 31, 36-37, 43

graphs, 34

greaterthan, 18, 31, 37

Greedy computer program, 27

Hello loop prograrm, 26

hignhlevel lanquages, T

high resolution graphics, 24, 2%, 27

IF...THEN, 18-19, 20,21 23 23, 2%,
31,35,37, 38,40, 41, 47

INPUT, 10, 14-15, 21, 47

INT, 24, 47

interpreter, §, 10

kevboard, 4

LEFTE, 32-33,40,47

LEN, 32,33, 47

lessthan, 18, 20, 23,25, 31, 37

1ET, 12,13 17, 32,47

Line pattern program, 37

LIST, 11, 15,47

loops, 26-29, 33,34, 35, 37,39, 41, 443

maths and sums, 16, 17, 34

Maths prograr., |9

memory, 3,6, 12, 14, 15, 22

MIDS, 32,33, 47

MODE, 22

multiplication, 16, 34

nested loops, 28-29,33,41

NEW, 15, 41

NEWLINE kevy, 10, 15,47

NEXT, see FOR

Numbers program, 31

numkter variakles, 12, 13, 14

Pasz-al, 7

Patternrepeat program, 29

Bilet, 7

pixels, 22-23, 25, 89, 537
PLOT, 22-23, 25, 29, 34, 36, 37, 43, 47
poetry writing program, 15
FRINT, 10-11, 12, 15, 16-17,47
printer, 5
program, 4,6, 7, 8-9
liremwambers, L1, 30,13
plans, Y, 35, 22-43
puck, 33
pugs, 9
Quiz proqgram, 31
quotation marks, 10, 12,16, 17, 42
RAM (rardomaccess memory), 5
randarm,
numbers, 24-25, 28, 29, 31,38, 41
nwnberiester program, 28
pattern program, 23
READ,13,21,41, 59, 40, 41. 43, ¢7
REM, 27,30, 37, 35,37, 43, 47
RETURN, see GOSUB
key, 10, 47
RIGHTE, 32,33, 40,47
RND, 24-25, 28, 25, 37, 38, 40, 41 43,
47
ROM (read only memory). 5
RUBQUT key, 11
RUN, 10-11, 15, 47
semi-colons, 16, 17,21, 35, 37
Silly sums prograin, 26
Sinclair computers, 39, 40, 42, 43
Space attack program 25
Space commando program, 20
spacingwor-ds onthe screern, 15, 21
sguare roots, 16
STEP, 27,29, 33,47
STOP, 19,30, 31, 35, 38, 40, 41,47
strings, 12-13, 14,3233
subroutines, 30-31, 25, 37, 43
subtraction, 6. 34
THEHN, see I[F
UNPLQT, 22,35, 47
variables, 12-1%, 17, 18, 21, 37. 32,
35, 38, 39, 40
ascounters, 21, 83, 25, 26 31,38,
33,40
Weather prograrmm, 18
ZX81 computer, 13, 19, 21, 32
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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 you some of the exciting things computers can do and 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 computersand computing for
absolute beginners.

[——USBORNE GUIDE TO—%]

OMPUTER
HeHAMES

How they work and how towin

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.

ety [

- coMm PUTE ME ATCTTPUGTER
Usborne Computer Fun s!eﬁbﬁcw i g For 1"““?_80;%:"%&!;5
ok = o S o Pl % -
These two superbly 4, 1.;.\\*"‘- e g s - “'1 i\ i
illustrated books are ’:ﬁ( R S v g
packed with games l { » *
programs to playona o —

microcomputer. Each game
is suitable for use on

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

programs.

ﬂ Published in the USA by Published in Canada by Haves Publishing
e{b EDC PUBLISHING, 8141 E. #th Street, Ltd, 3312 Mainway, Burlingron, Ontario,
£ Tulsa, Oklahoma 74145, USA. Canada, L7TM 1A7
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