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INTRODUCTION

Thizs manaeal is intended for people who want to learn 10 pro-
gram in BASIC on the Colour Gomputer, With a litthe time
and effort you will very scon discover that there is nothing
very difficult about learning how to program your computer.
You will be intraduced to the fundamentals of BASIC and to
the procedures of programming. Mothing is taken for granted,
Mo prior knowledge iz presumed. Things are explained step
by step, All you have to do ks to start at the beginning and
make sure you iry everything as it comes up. Take your time,
Understand ane step before going to the next.

The key 10 success is 1o ry everything It is not enough to
road abouwt it You must do it You don't learn to play the
piana, type or swirn by reading a book, You bearn by doing.
Dion't worry about making mistakes. |t is part of the leaming
proces. | you do make a mistake, just cormect the mistake
and continue. The computer doasn't worry about it, why
should you? There i nothing that can be dona from the key-
board that can damage your computer. Cautions are included
in the text when staterments that might DESTROY data files
are Introduced. Thus, fesl fres to try things out with your
computer at cvery stage of learning.

In genaral, you should Tollow the SEQUENCE l:|1' presanta-
tign given in the xt. Howaver, Chapier 15 which discusses
thi e of tape STOFEQE may b-a read at amytime when you
wish &3 =ve a program on the casstie tape. While this
manusl is written for one who wishes to learn o program in
BASIC an this Computer, it can also serve &5 & general iatro-
ductien 1o programming in BASIC on any systerm. Jusi
remember that the BASIC language has many forms. There
are glight differences betwesn one implementation of BASIC
and amothar,

Finalty, this manual will not only help you to understand
BASIC but it will alse help you to understand the fund-
amentals of computer programming in genersl.

Have fun with your colour compurter!
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PART |
USER’S MANUAL

FROCEDURE FOR SETTING UP THE COLOUR COMPUTER

A

o

—_

Discermect the aerial o from your takevesion set Cornect @ cord
Trerm the TV socket on your compater 1o the serial socket on your
TV sel

Connict your power sdegbor bo & normal will AL ouler,

Connezn The adepnor power plug i 1he power socket on your
COmiDaalder,

Switeh on the powes by presiing ihe pawer switch. Check Tha grmerr
irgfication lamg on the main consola, 11 the power |4 an, thers is a

redd light. 11 1hsre [4 o red light pwitch off and chesk all your
CEnneChing

Tarn on the televieion 21 and salect the channel, The channal that
vou select should be ong that you do not use for reguisr TV programs,
Tuna o CHAMNMEL 1 on yaur VHF televisian s,

I the serean shows a green squars with the word READY, then the
sit-up in all righa,

If the serenn does not seem to dheplay a sguens, Tam off tha pownr of
YT EOimbuter and check &l the conrectiens,

I the scrmen dioss fot thew the abowe message, switch off the power
of your comgurter for about 10 sconds snd switch on again,

It afver saveral attemipis you still do mot succesd, sniich off tha pormar
ond check all the conmectians,

If a Monitor it connected, the mentioned mosage thould come out
whan you turn on the power of your computer. If wou conindat get this
Mmessege, turn off the power of your computer and check all the
connactiond, (aleo check the BRIGHTMESS beval of the MOB ITOR]
Ba wire to check the TV System of your computer, [TV or Monitar
of PAL Systers should be connected 1o the compuisr PAL Systam.
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COMNECTIONS AND SWITCH

ONJOEF SWITCH
It conirols the power supply to the ‘compater, when it is switched on,
a med indlicatar light {85 should shew an the top right Fund cormer.

POWER SOCKET
The cord froon the poreear ddepiod i3 connecind 10 hem.

CASSETTE SOCKET
This Is the casselie inputioulpt speketl. Your casse1is tape recosder o
conmected Lo FEE,

MONITOR SOCKET
H syers a2e uging & Monltor, then it i connected at this locaticn

MEMDORY EXPANSION

If you decide 10 ate 3 mmoey expandon modube with your compuier,
just remove the cover frem this aporture and inpert the mesnory
gapansion module, [BE SURE TO TUAN OFF THE PWWER BEFDRE
INSERTIMNG O REMOWIMG ANY EXPANSIOM MODULE)

PERIPHERALS

Prripharals pach as Prisvter Intarface module o Joyslick are cannachbed
gt this lnceton. (BE SURE TO TURN OFF THE POWER BEFORE
INEERTING OR REMOVING ANY EXPANSION MODULE]

TV SOCEET
Tha pord connecting the television anlanng seckel 1o your Gomputer
s cormnetiod To here.

INDICATOR LIGHT
It incécates the poser supply 10 your commputes. Whon the pewed
anlich |5 fusmed on, it Showld ghow.

COLOUR DEFEAT SWITCH
Faor thioso using a gress manitor, reitoh the selector 1o B5W position,



FRECAUTIOMNS

K the main wne ssay from luids,

Bospid @xpoding e mdim unil 16 excesslve haal SEoce in a dry place,
Swiich bl 1he power and disconmact the powss plug when mod in use.
Oa not drop the main wnit, Mandie i1 with e,

Miake sure the poweer |5 1wl off when insrling or remaving any

enparen modules sueh 35 Memory Expansicn Module or Printer
Inreilace Mok,

TROUBLE SHOOTIMG CHECKLIST

SYMPTOM

=i

Mo Indeigbar Lighnt  —  Tha Mains supply not turned on or Dedly
ponracied.
—  The Peswer Adegtar mot properly conreced
or buclly contacied.

= Poyemr wvitch not temed an,
—  The powar plug bedly connectod

Ma Sereen Display  —  Sevial cord net puoperly connected or badly
cantactad.
= The TV iat net propery tuned,
=  Misconnecton betwain tha TV 381 and the
Maonstor socket
= Missennection between the Moniter and TV
sockat
Serean Dizplay without e READY Sipnal

—  Impraper @1-up procedure, switch off the
posmer for awhile ard vaiteh on again,

Abmgimal Performange  ~  Improper mtup precedure. Switch off
the power fior & while and switch on
Again,

Cageette Loading and —  Caspetie Interiacs Cord no1 pioperly

exnnectad or badly conaciad

= Thetone sl solums lived of the casse=ite
mcardar not set 31 propes rangé, IFlease
rafer ta Badic Programming Masnualh

Saving Mot Wearking

1T s o (e alsve work, plesse comiact your neareil DSE Desler.



The following matsage is volid for NTSE FOO version of Laser 10 only,

This equipment peneranes and uses ridio Trequesncy snengy and i1 nat
instalied and wkad properly, that i, in crict, accordamce with thi
marutaciurer's inglructions, may causo intarferenes 1o radio and
talevtiion meaption. It has boon type tested and found to comply

with gha limits for a Closs B computing device in aocordance with thie
spocifications in Subpary J of Part 15 of FOG Aules, which are dasigned
fo peovide remnalde foIBGLion sgainst such interferenes in & residental
Ingalfaticn, Heommwer, thete is no gaarantee that interlerenge will not
oeEur in B partsoular irstallation, [T $ig equipsnent doss couse interfemnce
b refio oF television reception, which can be dotermined by turning tha
equinmant aff wwd e, 1he uper is encoureged 1o iry 1o correst the
interfaronce by ona or more of the following mesiams:

Rooiiert the recoiving antenna

Relazate the computer with respect 1o U receiver

Move the compuier samy froem e recHver

Flug the com puter inbo 8 different cwtlet so that computer and reessvar
are on ditferant beanch circuits.

I neceisary, the user should consult the dealer ar an axpariencod redic)
slavision technician for additional wggestions, The user may find e
ol icwwimg bookdlet preparad ey the Federal Communde sthans Comimigsion
helphui:

How 1o Mentify and Rewolve Radio-TV Inerference Problems”.

This booklet it eeailable from the L5, Govermment Printing Office,
Waibington, DG 20403, Sinck Mo, D04-000-00345.4,

This page is ntendid to lemve bank
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WHAT I5 A COMPUTER?

A computer is a device which performs various operations
based on instructions given by the person who uses it. The
camputer cannot tell the wser how to solve a problem, It has
1o be told what to do. The computer cannot think. Yet itk a
wary affectve tool in the hands of a competent and ex-
perienced user.

A computer system consists of a number of machines or
devices where oparations are coordinated by a central control
unit. These machines when working together are ahle to per-
form simple logical and arithmatic procasses such B8 com:
paring two numers. They can st read in information, store
this information and give out results in 8 form understand
able by us,

L

WHAT MAKES UP A COMPUTER SYSTEM?
Gengrally & computer systam consists of the following wnits;

i} Central Processar Unit iCPU)

This can be contidered the brain of the computer
system. It performs operations specified in the Instruct-

_ fons, such a5 arithmetic and |ogical operations.

il Memory Unit — Information and instructions given by
the wser or generated by the computer are stored here.
This unit is inside the computer. The CPU gete In-
formation from it directly.

il Mass Storage Unit — This unit is outside the computer.
It stores instructions and information given by the user
or generated by the computer. The tape storsge unit and
the floppy disk units are examples of mass storage units.
Information stored in these units has to be transferred
to the internal mameory unit before the CPU can process
i,

iwl  Input Device — As the name suggests this allows the user
o enter instructions or information to the computer.
The keyboard is an example of an input device.

vl Output Davice — This receives infarmation or results
sent from the computer. Examples are the printer and
the TV sersan,

The input and output devices together act 83 & bao-way com-
munication channel betwean the computer user and the com-
puUREr SysTem,

Although computer systems vary in size, all practical com-
puter systems require the above mantoned wunits,
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WHAT I5 A PROGRAMY

A program is 8 se1 of instructions, The process of specifying a
sat of instructions for 8 computer is called programming. The
individual préparing a program is called a programmer. The
programmer feeds in or ‘inputs’ & series of Instructions (the
program) which tells the computer the stepe to take to com-
plete the task required of it.

COMPUTER LANGUAGES

There are two $teps invohaed in preparing a program for a
computer. First the progremmer must know what instruct-
lons to specily and the order in which to specify them.
Second, he must be able to communicate his instructlons o
tha compatar, Communication is sccompliched by meang of
& programming “language’ which the programmer wrltes, and
the cormnputer reads’.

There are many programming languages in use todsy. Some
are desgned for very specialised applications. Onhers are de-
signed for more general use. BASIC is & language in the |atter

calogory.

L



BASIC

BASIC, an acronym of Beginners’ All-Purposs Symbaolic In-
struction Code, ia o powarful programming languags. BASIC
has a simple English wecabulary, fesr grammatical mules and it
resernbles ordinary mathematical notation. To instruct your
compulEr you must know BASIC, 1t will be introdeced
gracually and explained at each step,

Programs written in BASIC are translated by a language trans
kation program into a language that the central processor Unit
understands. This language transiation program is called the
BASIC Interpreter, and i contalned in the main consola,

1



CHAPTER 2

HOW TO USE YOUR
COLOUR COMPUTER

TOETART

HOW TO OPERATE THE KEYBOARD
THE PRINT COMMAMND

SYMTAX ERRORS

EDITING

INSERT

CLS

A LOOK AHEAD



TOSTART

When you have set up your colour computer and switched it
on, your TV sereen should look liks this,

-

VIDEQ TECHNOLOGY
BASIC V2@
READY

_ =,

READY tells you that the computer is waiting and 88 the
word suggests s ready 10 receive your instructions. The
flashing square, the CURSOR, tells you exactly where you
are on the screen, That is, whaere any information you feed in
from the keyboard will appear on the screen,

The computer has 2 charscter displey modes, One is the
black charactar mode, &8 you cin e on the screan mow. An-
ather s the green character mode, The character display
muades can be sslected by 2 methods.

The first mathod is very simple, Switch off r eolour com-
puter and then kesp halding the key when you
gwitch on the computer sgain. Mow you can see the green
character display mode on the scresn,

The seond method is to key in commands to the computer,
At this rmoment, you may just type in thess commands
weord by word, Later you will see how these commands wark.

The black character displaoy mode can be selected by typing:
POKE 30744, 9
The gresn character display moda can be salected by typlng:
FOKE 308744, 1 |RETURN

Miow, try thess commands to see the effect,

Note: maans pressing the key labelled

“RETURN" once,



HOW TO OPERATE THE KEYBOARD

The keyboard of your computer looks complicated but it is
really not too difficult to operate. Most of the keysshould
Ik lidom:

Mest keys comprise of 4 labels, LABEL 1 to LABEL 4,
Each label can be typed by different meathods.

LABEL 1 — Just press the key and get LABEL 1.
LABEL 2 — Press the key and the [SHIFT] key simultane-

ously.

Graphics characters are this method.
LABEL 3 — Progs the key and the key simultane-

oushy.

Thiz is the powerful statement entry. Some
labels with the inverss charscters are those com-
mands that execute Immediately but without

& Messsge appearing on the screen,

LABEL 4 — First press the [CTRL]and [RETURN| keys
dmultaneously. This will enter the FUNCTION
mode. Then press the appropriate key and the
[CTRL] key simultaneoysly.

Lt us take the[ @) key as an example. To get the number [9]

just press the key. | you wish to get READ, hobd down the

[ETRAL] key and at the same time press the [8] key. If you

wish to gat the bracket on the [8] key, hold down the
key and at the same time press the (3] key.

Al

To get ABS [ |, which is below the |8 ] key, s a.little more
comglicated. First press the [CTAL| key and hold it down
whibs you press the | RETURN| key ence and then prass the
key. ABS | will appear on your screen. All it takes is 8
little practice. If you are wondering “What would happen if
1 did, . ..." go ahesd and da it and find cut for yourself.

O 0
COCICC I ==
N
ET_J[FDDDEID?DE




This page is intenched to leave hank

THE FRINT COMMAND

You instruct your computer using the language of BASIC.
The computer can obey at-once, or it can store the instruct-
jane and run them later a5 a program. Let us now Instruct the
computer to act at once. To do this, we need our first word
fram the BASIC languags: PRINT

COIOOCIE X ) e

] o o ol ot
OO T 10
CJDDDCDDCD[_R_

Mote; In looking st the operation of PRINT & our first
BASIC command, we will be using the ke near
thia top right-hand corner of the keyboard. This key is usad in
BASIC to let the computer know when we have finished
fesding in a command, so that it can po shead and either
carry out the command, or store It away in its memory to
run later. Do not confuse thiz [RETURN| key with the
BASIC command RETURN (above the [R] key on the key-
bsoard), which we will meet later.



When using PRINT or any other statements you can type out

each letter, g, P, B, I, N, T or you can just the appro-

prigte combination of keys, in this case [CTAL] and [P]
[CTRL-P) to gat the Keyward, Try it out an your computer.

Mote: [CTRL-P) means that you press the [CTRL] and [P]
keys simultaneously.

Whichever wey you type in PRINT the computer knows that
it has to print what follows on the screen. For simplicity, you
can just type'?” to represent the command PRINT.

For example, type PRINT -3 and the screen should look [ike

=

(_FHIHTE-E' w

Motlca that when you prss a key thera £ a (BEEP) sound.
This tells you that the key has registered and is helpful in
that you do not constantdy have to check the screen,
Moreover, if you keep holding a key lor keys), the same
character {or characters) is sent to the computer until you
leave that key (or keys), If the total number of characters
you typed in axcesds 84, the key-repeating function will
stop. This is becauss the maximum number of characters
that each staternent can contain is G4,

Mow press [RETURN] and your scrsen should look like this.

FRINT &3 [RETURM|
%

READY
n

L g

By pressing the [RETURN] you have told the computer that
the message is completed and you want the line axecuted.
Remember then to press atter each completed

ITIES3808,




SYNTAX ERAORS Su type in PRIMT &3 and then press the
.:HE‘EUHN; kery vour screen will look like this,

ou may find the following appearing on your screen.

: PRIMT 6-3 |RETURN]|
PSYNTAX ERROR ? EYNTAX ERROR
. READY
[ ]

Z

3

This means SYNTAX ERROR. A syntax arror |s usually due
to incormect punctuation or o typing error.

In addition to SYMNTAX error there are a number of other
arrars that may occur. The various error types are listed in an
appendix. These error messages tell you the reasons why your
programs 3o wrong. |f you are familior with these messages,
wou can make use of them 1o corfect your programs quickhy
and successfully.



EDITING

If you make a mistake while you ane antering a program
statamant, you can use the [CTRAL |and the sppropriste key
to mowe the cursor beck to the wrong entry 9 make &
pormction.

[ 5

PRIMT &

L e

First. move the cursor-over T by pressing B {CTRLM),
Press [AUBOUT| (CTAL-) and T will di r. Mova the
curoar over M by [CTRL-M], Depress {CTRL
-1} again and M will disappear. Then type I MT to get PRINT,

More generally, you can make correctiong to your program
lines using the cursor movement arrow keys. Also use the

(CTAL-L) and the [RUBOUT] (ETAL-).

Thare are four directions in which wou can move the
CURSOR: left, right, up and down as indicated by the black
arrows on the keyboard. You will find these at the SPACE
bar and the bottom right hand comer of your keybaard,

Let us take an example, 1T you have typed in a line, then the
CURSOR is at the right side of the screen. Let ug suppose
you have madd a mistake at tha beginning of the line. You
want to delete this line. Press [<] (CTRL-M), Keep pressed
undil the CURSOR has moved back 1o whars Wit it in
this cass, the character *H'. Then press the lﬁﬂ {CTRL
-2} and keap pressed until tha line is orasad.

& &

HELLOJOHN &




I want io aliminate JOHN, move the CURSOR to J by
{CTRLM]. Press [AUBOUT] (CTRL-). Keep pressed
&nd ssa what happens.

It iz aleo poeible to type in o letter over another letier, Let
us smappose you want to changa JONN 1o JAMES Positian
the CURSOR over O by pressing  [=] (CTAL-M). Type in
AMES and you get JAMES.

Suppose that after having typed HELLO JAMES you decide

to change the name again. Howsver this time suppose the

CURSOR is on & lower line. Well all you do i to press

(CTRL- .J. You will find that the CURSOR will mowve

up 1o the line you want to change. Each time you press

(CTHL- .), the CURSOR will move up ana line. Onca

you have reached the line you wish to edit you can just carry
an the same way as the example above,

To familiarise yourself with aditing you nesd to experimant
wiith it, Here as alsewhere the old adaga holds true:; Practice
Makes Perfect,

INSERT

This allows you to insert characters starting at the position
the CURSOR ie In without changing what s already there.
For example: you wish to insert 5 in JOHNTON between the

M and the T.

Wall you move the CURSOR 1o the T press[INSERT] [CTRL-
L} (which will put you into the INSERT Mode] and then
typa 5. Your display should now look like this:

e

L )

Be sure to press [RETURN] after you finish editing. This will
updats the current line where the CURSOR is located. This

is particularly impostant with numbered program lines. (f
you forget to do so, the original line is still kept in the pro-
gram.



CL5

As you have guessed by now [CTRL] means contral. If you
want to clear the whole screen, press [CTAL-H) and
then press . This will clean the screen but it will
nat clean the memory. The program will be wiped out from
memory if you press [CTRL-8]. It will also be wiped
out if you disconnect thi power from the computer,

A LOOK AHEAD

At this stage you are probably very eager to jumg ahead and
see what your computer is capable of, So using your niwly
acquired abllity try typing in these programs.

Be carsful to type in everything. Do not warry about under-
standing the commands at the moment.

1) Toget all the characters on the scresn type this.

@ FORI=@TOI1
28 FORJ=@ TO 255 [RETURM
3 POKE 28672 + 1256 +J,J
40 NEXT
58 NEXT [RETURN]
& GoTo&r [RETURN]
RUN

To stop this program, prmlBHEHK| [CTRL—).



2 To see some of the colour possibilities: try this ane,

Exampia;

MODE (1)
FORY=@TO15 [RETURN]
FORX=1 TO4
COLOR X
FORK=@ TO 31
SET (X*32 = 32+ K, ¥) [RETURN]
NEXT

NEXT [RETURN]

NMEXT [RETURN

8@ GoTo 1@ [RETURN]

RUN

223222 &ua

To return to Text maode, press | BREAK | [CTRL-—].



CHAPTER 3

YOUR COLOUR COMPUTER
AS A SIMPLE
CALCULATOR

& SIMPLE INSTRUCTIONS
# (ORDER OF NUMERIC OPERATIONS
= BRACKETS

41



SIMPLE INSTRUCTIONS

To use the computer as a calculator simply type PRINT
followed by the problem and then press [RETURN] . Your
computer, of course, cannot only add, using +, but it can also
subiract using —, multiply using®, divide using / and raise one
number 1o the power of another using !, #, =, *, /, are called
oparations, and they operate on numbers called operands.

Example: PRINT 31 2

and the answer 9 will appear.

DRDER OF NUMERIC OPERATIONS

Whan operations are combined, care must be taken t5 note
the order in which the computer carries out the operations.
The crder iz a5 follows:

1] Minus sign — usad to indicate negative numbers,

2) Exponentiation starting at the laft and moving right.

30 Multiplication and division (which are given the same
order of precedenca). Here too the computer moves fram

left 1o right.
4) Subtraction and addition maving fram left to right.

Al
PRINT 3121242 [RETURN]

Exampla: &oe1

Thig Ie done by squaring 3 to get 9. Then

squaring 9 to get B1, and then squaring 81 to

gat BBE1,
1]

PRINTE *2+3 [RETURN

Example:

Here the computer first multiplies 6 X 2 and
then adds 3.




Example:

PRINTE+3 "4+ 63
29

First the computer carries out the multi-
plication and division and then adds to give
6+12+2,

BRACKETS

All operations within brackets will be carried ourt first bafore
the other operations.

Exampla: ;.H'.I‘HT 18/(3 + 3/ _EEI{I

Where brackets are placed within brackets the innermost
brackets are calculated first.

Example: PRINT 2011 + (34 2))
2
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CONSTANTS

In the pravious chapters wa have been using constants. A con-
- stant is, of course, something which does not change and can
be sither positive or negative. The number 6.32 ik a constant.
Moving onto 6.33 just gives a different constant.

The range of a number in the computer is —10™ < X <18™
The lowest positive number is 107

VARIABLES

& variabla, 85 you might surmise, is something which changes.
In Y = X + 3 both X and ¥ are variables as they have many
possible values. A variable con be denoted by ary letter of
the alphabet, any two letters, or by a letter and a number
providing the letter comes first. For example, A, AB, AS.

The variable name can be any length but only the firet two
charecters will be recognised by the computer, For example,
the computer will consider HELLO to be the same variable as
HE.

A wvariable name cannot be or include any of the command
words like LET or PRINT. there are 3 types of variables in
total, namely;

al roal ! — can have decimal value, 8.g. A =35 or A =
1E3.
b) integer : — cannot have decimal value, e.g. A% = 3.
¢l string = contain a string, e.g. A% = “ABCD",
a0



LET

The command LET can be used to assign o valus to a wari-
able. If a wariable Is not essigned & value it |s assumed 1o be
equal to zero. The variable will keap its assigned value until
another LET, READ or en INPUT commend i used o

chenge the value,

Example: LETA=7
LETE=% |RETURN
PRINTA+8 RETURN

i

In BASIC the = sign doés not mean the same & it usualby
dises, Here it tells the computer 1o give the variable on the
lefi hand side the sama value a: tha right hand side.

The left hand slde of the staterment must shaays be a variable,
Have a loak at the next exarmple,

Exarrple: LETA=2 [RETURN
LETE=3 F i

LETC =29
LETA=2+4
LETD=3+D
PRINT A8 C:D
4 3 0 3

e

In the fourth line we see that A is essigned a new value of 2
plus the old value of A, which was also 2, giving a total of 4.

Ir thie fifth line we wee that D i given the value 3 + D, a8 2ar
is the value given to any varisble without an assigned value.
However, it is a good practice to predefing all variables.

Mate that in your computer it is not strictly necessary to use
LET to assign a value to variable, and 4 = 7 will carry out the
same function a5 LET A =7,



SEMI-COLOMNS, COMMAS

If more than one item i incleded in & PRINT statement tha
iterns should be separated by either a () or ;). Note the use
of the semi-colon in the PRINT statement on page 81, This
causas the results to ba printed immediately after each other
with a space beft for the sign of that number. When we use
the semi-colon with strings there it o spacs,

A comma causes the result to ba printed as follows. Think of
your screen divided up into 2 sections of 16 charscters. A
comma will cause the first result to be prinied &1 the
beginning of the first section — on the left side — and the
sacond result to be printed at the beginning of the secand
sectlon, Tha third result will go back to the first ssction And
will be printed under the first result |fa result |s lenger tham
18 characters it will overlap inio the next sectlon, The net
result will ignore this ssction and start sf the beaginning of
the Tollowing one.

COLOMS

If you have mora than one statement on & lina you must
separate them by using colons,

Exornple:| 10 FOR =1 TD 5 ; PRINT I; : NEXT|RETURN
RUN |[RETURN

12348

LISTSOF PRINT STATEMENTS

Example: =
1@ PRINT4 RETURN|

20 PRINT & @
30 PRINT &

RUN

Wour scresen will show

Example:| 4
&
&




SEMI COLONS AT THE END OF PRINT STATEMENTS

Exarmple:

' 1@ PRINT 4; [RETURN
20 PRINT 5; |[RETURN
39 PRINT &:
RUN

Your screen will show

Exarmiplé:
4 5 8

In garwral, a samicolon placed at the end of 8 PRINT state-
ment tedls the computer not to go to & new line after

printing.
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FROGRAMMING

DK, 30 now lets try some simple programming. In the last
few chapters we hove been dealing with “immediste execut-
ion” — with the computer obeying immediately, We now
want the computer to store statements so that they can be

pxecuted later on = “deferred execution”™.
Hava a look at this program,

Exampla:

¥ REM RAISE TO THE POWER OF 3 |RETURN
20 INPUT A .
30 PRINT A;AY 3 [RETURN]

Motice that esch line beging with a number. These numbers
tell the computer not to obey immediately but to store the
lines sway. The line numbaer governs the order in which the
line will appear on the screen. It is useful to write the
nurmbars in tens a3 new lines can b later fitted into any part
of e program by giving them a value of sy 16 or 25, The
rangs of possible line numbers is from @ to 65529,

The REM in line 18 iz simply there to remind you later on of
the purposs of the program. The computer will ignore any
ling which starts with REM. Howewer REM linss use memory
gpaca 30 if you are short of space you can delete REM lines.

INPUT

The INPUT in line 20 asks you to assign a value to the vari-
able A. When you run this program, a question mark “?*
will b displayed. The computer will walt until you type ina
valun and give this value to the varisble A



HEW

S0 how do we Teed the program Into the computer? Well first

feed in the [NEW)] command and press [RETURN |. This will

wipa out any old programs and verisbles. Remamber thae
command clears the memeory of the computer.

Mow type
Exemple:

I¢ REM RAISE TO THE POWER OF 3 [RETURN]
20 INFUT A [RETURN
3@ PRINT A;At3 |RETURN

¥ou can now run the program by typing [RUN] and pressing

. The sign *# will now appear under RUN) This is
the result of the INPUT staternent and the computer is now
walting for you to give a value to the variable A. This value

should be typed next to 7,

Lat's type 2 and | RETURN|
Tha screen will look like this,

Example:

I REM RAISE TO THE POWER OF 3. [RETURN
29 INPUT A [RETURN]|

30 PRINT AAL 3

RUN

[RETUAN

F 2
2 &




RUN

By typing [RUN] and pressing [RETURN] the whole of yaur
stored program will be executed, starting st tha line with the

smallest line number. If ho prass [RUN| (CTRL-8)
and then a line number before iHETI.IHH| ¢ the program will
be executed starting from that line.

Have a look at this program

Exarnple: 1@ INPUT A, B "URN
20 PRINTA +B
AuN  [RETURN]

What will happan here is first of all you will get one 7' for
You 1o put & value of A beside. On the next line you will gt
77 for you to put the value of B beside. So carrying on with
the program above.

1@ INPUT A, B [RETURN]
Example: 20 PRINT A + B
AUN [RETURN]

? 3 [RETURN

7 &
9

One INPUT command will only accept up to two lines of
variables. However, more than two values can be fed in via a
single INPUT command, if commas are used to end sech one
instead of [RETURN] .

LIST

If you want the whols program to be displayed in an ascend-
ing limé nember order then just type LIST and press

[RETURN] .

Example: | 10 INPUT A
20 INPUT B [RETURN|

30 PRINTA; B:C:A+8+C [RETURN

— e

Example: | LIST

& INPLIT A
20 INPUT B
25 INPUTC
30 PRINTA;B:C:A+B+C

If you anly want one line 1o be digplayved then type



Example: LIST (Line number) [RETURN]

Example: LIST 20
20 INPUT 8

Tao list part of a program say, lines 20 = 38 type

Example: LIST2§— 30 [RETURN]
29 INPUT B

25 INPUTC

39 PRINT A:B:C:A+B8+C

I wou type LIST — 3@ you will get the program listed up Lo
ling 3@ from the start,

If you type LIST 39 = you will get the program listed frarm
line 30 to the end.

PALSE IN LISTING

If vou have o very long program you might wish to hoe a
look st a particular lina while it is being listed, To do this just
pross the [ SPACE| bar when you wish the listing program to
STOg.

Press the seeme bar again to continuwe.

DELETING A LINE

To get rid of program liné just type the line nember and
pros .
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Harg afé sorme more commands to help you write more
interesting programs.

GOTO

This command tellz the computar to po backwards or for-
wards to the line number following the GOTO statement and
then to carry on executing the program from that line
numilser,

Exarngle: 10 INPUT A

29 PRINT A, A13 [RETURN|

3 GoTo 1¢ [RETURN
AuUN [RETURN
7

If you give the value say 2 to A the computer will return the
results 2 and B, However a question mark will again appear
an the screen asking you to give & another value, This pro-
cedure is the result of the GOTO statement telling the com-

puter not to end at line 39 but to go back to line 10 and
start again.

i in differant values of A you
When you tired of putting in di
Can press [BHEAEI [CTAL—]- ;rxw -;Ii:l nen :t:
executing the program and BA. : will appea
your screen, It should be noted that [BREAK] is not & corm-
i Yeu can break any continuous program by preming
BREAK |{CTRL—).



CONT

If however, after stopping the program execution you fael
thers are still some values of A you waould like to bry you can

type CONT, and the comparter will start to execute the pro-
gram once more. CONT causss 8 program to continue after

stopping in rsponse to (CTRL- =) ar STOP, with:
aut resetting any variables,

fl

sTOP

A ussful statement in programming is STOP. This causes the
program tostopat the line printed after the STOP statament
and can help you to examine the results af the variables at
varicut stages in the program. It is also extromely wseful
when it comes to locating mistakes (debugging). A liberal
supply of STOP swements throughout & program i ther-
fore & good idea, until you are sure that it is working proper-

Iy,

You tan restart the program by typing CONT. The prog
will carry on from: the next line after the STOP.



The END staternent is used to TErminate execLtion. But un-
like the STOP statemant, ooecution cannot be continued
after an END statemeant.

1 InNPUT A [RETURN]

IF A=B THEN PRINT “A I8 POSITIVE™

i
enp [RETURH

a IFA=@P THENPRINT "A I8 NEGATIVE™:

48

&

£nD [RETURN]

PRINT "A IS ZERO™ [RETURN
END

MOTICE the STOP staternent will give you the line number
when it ¢ executed. This will not happen with the END state-
mant.

CLEAR

The CLEAR statament is ussd 10 a5sign more MEmory Spoce
for the strimg variables,

Example :
10 CLEAR 109

This command will amign 188 bytes of memary for stFings.
if the CLEAR command |8 not used, the computer will
assume the number of bytes of memaory for strings 1o be 58
The use of the CLEAR command only will also reserve the
same number of bytes. However, if a value follows the
CLEAR command, the computer will assign the number ol
bytes of that value If you want 1o use more strings in your
program, set this number to a larger one but, at the sme
time, you will have less space 1oF your program.
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WHAT IS5 A FUNCTIONT

A function is a “law" which when spplisd to a certain valua
will give o now value, We call the firet value the argument and
the nerw value the result,

S0OR ks the square root Tunction, So if we type

Example: PRINT 50F (9) [RETURN]

we will get the answer 3.

In this example 9 is the argurment, SOR & the function and 3
is the result,

Below we give a list of the numeric functions and a brief &
planation, Any function which we consider to be new to the
reader will be explained in more detail aftersards, Tha fumns-
tions will sppear later on In programs so we don't give &
sample program for each one here.

A LIST OF NUMERIC FUNCTIONS

Functicn
ABS (X)
BGN (X)

S0R (X)
LOG (X}

EXP [X)
INT [X)

RND (X)

GIN (X]
CO5(X)
TAN (X}

ATN (X]

}

What it does

Foirturns the abealute (positive) value of X
Returns the sign of the angument

X nbgative riturms = 1

A positive retums + 1

X zara raturng @

Returns the square root of X, X cannot be
niagat v,

Gives the natural logarithm of X, Le., the
logarithm to the base ¢ (=2.71828). The
value of the angument must be greater than
Zero.

Gives you the value &® — Le., the natural
antilogarithm of X,

Gives the greatest integer which Iz less than
or equal 1o X,

Gives a mandom whole number beteveen 1
and X, If X equals zero, RND (X} returns &
randaom numbar bebwean @ and 1. X can-
not be negative.

The argument of the trigonometrical func-
tions g tsken to be In radians (1 radian =
360 /2% = 57.296 degrees). The range of X
& —OO00END < (X} < 0000009,

This glhves the result of ARC TANGENT in
radians,



A FURTHER LOOK AT ABS : BGN : INT : RND
ABS (X}

This gives the absolute (positive) value of the argument. 5o
ABRS (=7l =7.

Example: PRINT ABS (7 - 2 *4) |HETUFIH|
f

SGN (X}

This function will give the value of +1 if X is positive, @if X
is zero, and —1 if X is negative. So SGN [@.3) = 1; SGN (@) =
& SGN (<. 276) = =1.

Example: [ A=—
PRINT SGN [A); SGN (A — A
=7 @

INT X]

This converts arguments which ame not whole into the largpest
whole number below the argument. So INT (5.9) = 5; also
INT f=558) = -5 Mote that with negative arguments, the
almolvte value of the result returned by INT will be greater
than that of the argumant.

Example: PRINT INT {6.7)
ey

RMD (X]
This will produce a random number between 1 and X If X iz
positha,

Example: PRINT AND (19) |[RETURN

You will gat & numbser bebteeen 1 and 19, AND (@) will give
you a number between Band 1.

Mote: ¥ cannot ba negative,
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STRINGS

Mote: We assume that vou are now familiar with the use of
the [RETURN] key 5o wa will not keep reminding you of it.

A string s any combination of CHARACTERS thet is treetud
& 8 unit,

String constants must be enclosed in inverted COMMAS,

Exarmngle: U E]

When using the PRINT statement a semi-colon between
strings will not couse a space to appear between the results.
They will appaar imemediately next to each other.

STRING VARIABLES

Any lener of the alphabet or letter followed by & number
digit can be usad az a string variable but rmust be followed by
a % sign. The computer accepts these characters &s the veriant
MAETHE.

Example: Af = "ONE DOZEN EGGS™

You can add strings 1o esch other. Tha is called concatens
tion. You cannot subtract, divide or multiply strings.

Example: 19 AS="TA™

2 8% ="MJEYEA"

3¢ C%=“RSOLD"

40 PRINT AS + B+ CE
RUN
1AM 18 YEARS OLD

Katice the spacing of the string characters here,



STRING FUNCTIONS

We can also use functions to sct on strings. Have a look at the
follawing:

LEN

This function works out the length of the string argument.
which must be in brackets. So if you type PRINT LEN
(“JIOHN"] the computer will retum tha result 4, This is
telling you that thers are 4 characters in the string “JOHN".
Blank spaces have the value of a character, Thus if you put in
spacas "'J O H N" it comes out a3 7 characters.

5TRS

The STRE function changes & number argumant into a string.
Let us take a look &t the following example and s how it
works,

Example: Af = ETRE (73)

This is the same a5 s&ying

Example: AR = 73

Hare is an axample program

Example: 10 AS = STRE (7 * 3)
2 BE =A% + “BIG”
J¢ PRINT BY

RUN

2TENT




WAL

WAL works like STRS but in reversa, [f changes a string
argument into a number. It only works on numbers not on
operators or othar characters.

Lok &t the follawing dhort program
Example: 19 Ag = 33"
2 B = 2@

JFC= VAL (AL + BS)
43 PRINT CC + 109
RUN

g M

SUBSTRINGS

Itis sleo possible to gat substrings of strings. A substring i$ &
you rmight guess a part of a string. For example: “ABC" iz 8
substring of “ABCDE",

LEFTS (AS.N)

This will return the substring from the leftmost of string A%
— the first character — 1o the Nth charactar,

Example: 1@ AS = “ARCDE™
X BF = LEFTY (AS + “FGH", 8]
20 PRINT B3
R LN
ABCDEF
RIGHTS (A8 N)

This will return a substring &8s in the sbove example but
starting from the Nth charecter from the end and running to
the last one — the right most character in the string AS.

E!I'I'H!IEI! jﬂ AF- WY
20 B = RIGHTS (A$ + “ME™, 4)

3@ PRINT 8%
RUN
HYHE




MIDS (A5, M, N}

This function returns a substring of the string AS starting
from the Mth charscter with a length of N characters.

Example: 10 A% = “ABCDEFGH™
20 B8 = MIDE (AS, 2, 3)
3@ PRINT BS
RUN
BCO
ASC [AK)

The ASC staternent which is written as ASC (AS) where AS i
& wariable string axpression, will return the ASCIl code { in
decirnal) for the FIRST character of the specified string.
Brackets must enclose the string specified. Refer to the
sppendix for the ASCI code, For example the ASCI
decimal value of "X is B8, If A$ = “XAF", then ASC (BE) =
&8

Example: 18 X =ASC (“ROY"™
2 PRINT X
RLUWN

&2

CHRE (N)

This statement works the opposite way around to the ASC
statement,. The CHRS statement will retum the string
character which corresponds to the given ASCIl code. The
augument may be sy number from @ to 255 or any variable
axpristion with 8 value within thet range. Brackets must be
put around the argument.

Examrpie: 30 PRINT CHRE [68)
AU
o




STRING COMPARISONS

Relational operators can be applied to string expressions to
compare the strings for equality or alphabetic precedence, As
far as equality is concerned all the charscters (and ary
bilanks) must ba identical and in the sama ordar.

Example: 1@ A= "AA~
27 Bf = "BA~
@ IF A¥ = B then PRINT 20
4@ IF A < BS then PRINT 30
5 IF A¥ =B85 then PRINT 48

RUN
28

Lt

The comparisons are done by taking the ASCI| value of the
string characters from the table in the sppendix and then
coemparing thess values, The table gives s the value for "A° a3
B5 and ‘B” ez G5, The program above is therefore asking for
confimmation that 65 15 less than 66,

If the first two CHARACTERS of a string are agual the com-
puter will 2earch for the third CHARACTER and do the com-

parison on this.

Example: 1@ A%="ABC"

9 BE="ABD"

3 IF BE >A§ then PRINT 43
RUN
44g

Here tha critical comparizon is batemen the charecters C and
0. The ASCI table value of C is 67 and the tabla value of D
is B8, B% is therefore greater than A%,



INKEYS

INKEYS returns alther a onecharscter string containing a
charscter resd from the keyboard or a null siring (e, an
@mpty string, with no characters) if no key has besn pressed
ot the keyboard, All charecters are passed through to the
program except for [BREAK] (CTRL- —), which terminates
the program.

Exampla: Id A% = INKEYS
2 PRINT AS;
J0 GOTO 1@

To stop this program, press - EAK| [CTRL- —).
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IF... THEM ... ELSE

As wa make our wey through BASIC, we find that we gain
more control ower the somputer, that is, we are able to do
more with the computer. In this chapter we are going to take
& |sok at the “IF . . . THEM . . . ELSE™ statement. This is,
pernaps, one of the two most Important programming con-
cepts in BASIC. The other ane is “FOR ... NEXT". We will
loak at this in the following chapter.

Lat us ook at this example,

Exanuple:

&5d IF AS =B THEN PRINT AS ELSE PRINT B3

This tells the computer that If the expression AS is greater
than BS to carry out the statament PRINT A% otherwise it
should carry out the statement PRINT 85

COMDITIONAL BRANCHING

In gerral terms , the IF ... THEN . .. statement is used for
conditional branching. It uses the general form “IF {con-
dition] THEM {action clause).” A condition is made up of an
axpression, a relation and an expression,

Any BASIC expressions may be used but both epressions
must be of the same type, that i either both nurmeric or both

string expregEons.

Ralations or comparisons used in the IF , . . THEN statement
are the following:

= Equal £

< = | sz than or equsl to

= = Matagual 1o

> = Greater than of equal o
< Legs than
7 GEreatar than

Here are some more examples of how we can use conditionals.



IF.... THENA=B
IF.... THEN GOTO
IF....THEN GOSUB
IF.... THEN PRINT
IF.... THEN INFUT

Example: 309 IF X =25 THEN 6@

Heare if the condition X =25 is true, the compauter is told 1o
jurrg to line B8 (Mote: the GOTO is optional after THEM).

If the condition i not true, that i, if X is not grester than 25
then the computer simgly carries on with the noomal line
numbar arder in the program. Notice that it 5 not necessary
to use the ELSE part of the cornmand here as this is optional.

Example: | T8 INPUT A, B
2 IF A B THEN 58
30 IF A<8 THEN 68
48 IF A =8 THEN 78
58 PRINT A; “15 GREATER THAN™, B: END
&8 PRINT A; “I5 LESS THAN"; B: END
Ad PRINT A: I8 EQUAL TO " 8
&3 END

LW

K )

77 3
F IS GREATER THAN 3

Example:

4 IF P =§ THEN PRINT “TRUE™ ELSE PRINT
HFALSE_

In this example if P = § the computer will print TRUE. Any
other wvalua will produce a FALSE. In elther cese the com-
puter will corry onto the next line.

It is posible for more than one statement to follow the
THEM or ELSE command,

hL=t]



Examole:

S IFA =5 THEN PRINT “TRUE™: 5=8 — &
GO TO 99 ELSE PRINT “FALSE™; K=K +8

So if A equak 5 the computer will print TRUE, subtract 3
from the varisble 5 and go to line 99 . If A does not equal B
the computer will print FALSE, add B to the variable K and
then carry on with the next normal line.

LOGICAL OPERATORS

Logical operators are used in IF . .. THEN . ., ELSE and
such statements where a condition is used to determine sub-
saquent operations within the user program. The logical
operetors ee: AND, OR, NOT.

For purposes of this discussion A and B are relationsl ax-
pressons having only TRUE and FALSE, Logical operations
are parformed after arithmatical and relational operations.

OR

Exampla
NOT A

A AND B

AORE

Mzaning
I & is true, NOT A s false,

A AND B has the value true, only
it A and B ore both true,

A AND B has the value false if
glthar A or B s false,

A OR B has the value true if sither
& or B or both are true.
It has the value fals if both @re

false.

L



TRUTH TABLES

The following tables are called TRUTH TABLES. They
illugrote 'Ehu results of the above logical eperations with bath
A and B given for evary possible combination of values.

TRUTH TABLE FOR “NOT"” FUNCTION

A NOT A
T F
F T

TRUTH TABLE FOR "AND" FUNCTION

A B A AND B
| T T T
| T F F

F T F

F F F

Mote that T = TRUE and F = FALSE,

103

_TRUTH TABLE FOR "OR” FUNCTION _
A B A OR B
T T
e, L
elaeba T
F F F

Example:

18 INPUT A B, C
HIFA'BMEE'EIHEHPHIHT"A-E-E"
1JFWETA‘EJDHIHETE'CJIHEH5F
48 END
5@ PRINT “A= 8 = C IS FALSE”
GREND

RLUN

;Fomw

Fo ]

w7

A=g=CI5 FALSE

104



Momover AND, DR, NOT can be used to manipulate
numenical walugs, These operations are based on binary
numbers with 1 and @ representing TRUE and FALSE res-
pectively, For exarmple:

i} NOT1=2 [1=binsry QOOQ@B@1 and —2 = binary
11111118, 5o it just changes the 1 ta @ and
@ ta 1, In ather words, TRUE (1) changed
to FALSE (@) and FALSE (@) is changed
to TRUE {11.]

il BOR13I=15[ 6 = binary 283331 10 and 13 = binary
@ 0221181, so with reference to the OR
truth table, 8 OR 13 = 15 = binary
@ @@

iii)] 6 AND 13 = 4] 6 = binary Q2@AE1 1 dand 13 = binary
Q@3@1 1 @1, so with referanse to the
AND truth table, 5 AND 13 = 4 binary
aaeea 1 s
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CHAPTER

LOOPING

e FOR...TO
e HNEXT
® STEP
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FOR...TO...NEXT...STEP

Often we nead the computer to perform repeti tive tasks. The
lpoping process enables us to do just this without hivlng to
type in similar statements many times,

For example if we want many numbers cubed and then
divided by 3 we don't have 10 type in various values; all we
have to do is somathing like this:

Example: 1# FOR X =1TO 18
20 PRINT X;: (X 1313
2 NEXT X
48 END

RUN
333333
266667
o000 1
21,3333
41.6667

72
714.333
1706567
243

e 333333

i e oy B ok Ly hy o

From the above mphm::nmmnlhummumm
whndmdﬁﬂmdh'gramammhnhuhﬂnimdil.m
mn.-.m,..mmmﬂ,:mlammwd

nilsrmians yiou Wish 1o act on.

You will notice thet the number were incrermented lincreased)
by one each time. The incremant size can be changed by
using the STEP statement and 3 positive number. If a
negative number follows tha STEP statement we will gat a
decremant (decreasa). It is also possible to use a decimal, an
axprission of a variabbe.

Example: | 1@ FOR X =1TO 10STEP2
20 PRINT X; (X 1313
0 NEXTX
40 END
RUN

This will sct an sl the odd numbers between 1 and 1@and
your screan will show the following umbsars:

1o



Exampla: -
qeae8t
416667
114333

Wy By g =

You will also notice that each FOR loop must be closed with
a NEXT statement. The variable name of the MEXT state-
ment must be the same as the variable narme of the FOR
staiemant — in this case X. On your computer the varigble
name following the NEXT statement can be omitted il you
wish. However it is pood programming practice to put it in.
Thiz can avoid unexpected results (and errors) when you have
a rumber of FOR-MEXT loopt — particularly if they are
“nagted” (explained shortlyl,

Loope are very useful for writing tables as you will see from
the following example.

m

Examplea:

1# REM TO PRINT A SINE AND COSINE TABLE
28 PRINT “SIN (X]=, "COS (X]™

3 FORX=@TO2STEPRS

48 PRINT EIN (X, CO5(X])

59 NEXTX
B0 END

RUN
SN (X} COS (X)
-] 1
ATH426 877582
841471 54p382
897495 M TRFIFT
06298 — 416147

If vou do use a variable name following your NEXT state-
mant and you use 2 loops you must be careful not to cross
your loops,
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Example: W, This gives you the loop for % “nested™ ar fully inside the
20 FOR X =P TO 18 itz
B W With your computer, the number of levels of nesting for
48 FORY=P TOS FOR-MEXT loops depends on the memory size of the com:
. SR JRE:
G8 NEXT X
fB NEXTY

This couses crosed loops and will reeult in 8 NEXT WITH-
OUT FOR error messsge. The eorrect way is a5 follows:

—— 2 FORX=@ TO 1@
48 FORY =B TOS
60 NEXT ¥
7 NEXT X
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CHAPTER 1 1

SUBROUTINES

s GOSUB
» RETURN

i 18



GOSUB — RETURN

A program has & beginning and an end. It has 8 structure,
This structure s made up of smaller building blocks. You
mey need some of thess blocks or secthons of the prograrm
mieny times in warious places in the overall program, To help
u# dasal with thess sirnilar emallar parts of the prograrm we can
usé subroutines. The statements we use sre GOSUB and
RETURN.

18 PRINT “HELLO™
28 GOSUR 50
3@ PRINT "GOODBYE"™
48 END
58 PRINT “HOW ARE YU
&8 GOSUE 89
78 RETURN
Bf PRINT “SEE YU~
80 RETURN
RUN
HELLO
HOW ARE YOU?
SEE YOU
GOODEBYE

nr

Tha lints are executed in this order 18, 29, _'3-I'.|. 60, 24, 99,
70, 30, 48 . Hopefully you can sea from this example Fow
the GOSUB statement waorks,

‘The GOSUE statement tells the computer to mayve on Lo t’h-u
line number indicated, that it to the line number following
GOSUB. However unlike the GOTO command lheGlJEUB
command makes the computsr Hremember”’ where it i3
jumping from, so it can come back again to the statement
that immediately follows the GOSUB statement.

; : I the
The computér will carry on with the subroutine unti
RETURN stotement is met. It is the RETU RM sl.am:rrmlnt‘lhht
makes the computar go back to the statement following the
GOSUE stetement.

For another exanmple:

20 GOSUB 6@ tells the computer to Jump te line B8 . Tha
computer will start executing ot line GO until it mmeats a
RETURN statement. On mesting the RETURN statement
the computer will go back and start !err:-a_f:utlng at the state-
ment following the GOSUB statement in line 20.

Have @ look at this example and see if you can work oul
what's happening.
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10 FORX=1TOS

20 GOSUB &8

30 PRINTX; 5

40 NEXT X

50 END

60 S=@

78 FORJ=1TOX

80 5=5+J

99 NEXTJ

0@ RETURN
RUN

—

e
15

o ta By =
o

Get the idea? Here the subroutine is the ssction from lines 63
to 188 inclusive, and we am “calling It (Le,. using It) & total
of & times.

e



CHAPTER 1 2

LISTS AND TABLES

* ARRAYSH
& DM

LEL]
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ARRAYS AND DIM

There are two types of variables — Simple Variables and
A.rr_w Variables, Lp to now we have beon dealing with simple
varisbles. Let us now take & look at the array type.

An array is an organised list of values which provides an
efficient way of handling largs amounts of information, The
values can be either numbers or strings. To sat up an array
you firmt hawe to give the array & name and a size, The name
can be either a letter or a string e.g. A% (5).

It is easy to distinguish an array variable fram & simple vari-
able, The array varieble is always followed by brackets con-
taining a number. e.g. A(2], B(7), G58(7). This number in the
brackets is called a subseript,

123

WHY USE ARRAYS?

Let ussupposa you have a nurnbar of books at home — sy
18 @ books — and you want to index all your books, If we
assign a variable 1o each book name for exampla:

Example: 19 ATS = “GONE WITH THE WIND™
2¢ A28 = “OLIVER TWIST™

1000L 15 = “BASIC PROGRAMMING™

This would be very inefficient and time consuming. A better
way of dealing with this list is to use an ARRAY. The vari-
sble A3 will stand for the list of books. Lat us look at the

following example:

1



Example: 18 REM BOOK NAMES
28 DIM AS(88)
30 FORX=@ TOS99
40 INPUT “BOOK NAME™; A (X)
50 NEXT X
RUN
BOOK NAME?

After you give a name after to the guestion mark, "BODK
MAME? will appear again wnderneath. This willl camy on
until your list is completed.

Before you can uss sn ARRAY it i mecessary 1o use the DIM
statarnent. Above we have DIM AS (99). This tells the com-
puter to resarve space for the array called A% and that array
has 1@ subscript variables [from A% (@) to AS (86] in-
chusivel, It |s possible at a later time to sort, rearrange or print
aut this set of data, This type of armoy is called an one dimen-
slonal array and it deals with ligts. DIM stands for dimension,

It is alsa possible to have a two dimensional array whiere we
have two subscripts and we are dealing with numbers in the
matrix farm.

Let ug suppose we have 5 students doing 3 exams. The results
of the axarns look like this

L]

EXAM (1) EXAM (2] EXAM (3}
STUDENT 1 BO% 0% G0
STUDENT 2 B3 42 36
STUDENT 3 20 62 &0
STUDENT 4 70 76 B4
STUDENT 5 93 82 &R

These results can be racorded on the computer uging a Twa
dimensional array. We would have 1o start with the state-
ment: OV A (4.2), Here 4 is one less than the number of
students and 2 is one less than the number of columns and in
this case exams. So A3, B will be 70, This is the score of the
fourth student in the first exam.,

It is possible to heve up to a three dimensional ARRAY —
DIM Al3, B, 2]. The size of each dimension is limited by the
memory size of the computer 3o remember; A(X) ks an one
dimensional array variable, AlX, Y] is 8 two dimens|onal
array variable, and A[X, ¥, Z) is o three dimensional ona.

Mote that if you do not use the DIM statermant the subscripts
@ = 10 are aliowed for esch dimengion of each array used by
cefault,



CHAPTER 1 3

READ, DATA, RESTORE

e READ
s DATA
& RESTORE
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READ AND DATA

When it is necessary to enter a lot of information or data into
the computer, uting the INPUT statement can be very time
consuming. To help us out here we can use the READ and
DATA commands,

Exampla: 18 DATA 18,60, 79, 50, %@
29 READA,B. C.D.E
30 PRINT A B, CDCE
ARLUN
w o6 B & W

The READ statermant consists of a list of variable names with
commas betasen sach variable.

The DATA statemant consists of a list of expressions separst-
ad by commas. These expressions can be either numaric or
strings. The READ statemant makes the computer look up
the valua of its variables from the DATA statement. When
the computer goes to READ first it will assign the first ex-
pression from the DATA list. The next time it goes to READ
it will amign the second value — and so on. I the READ runs
out of DATA you will get 7 OUT OF DATA ERROR'".

=

RESTORE

I you mmuuum:dautnmrminmaumnm
can do 50 by using the RESTORE statemant,

Example: i# DATA 1, 3,83
20 READ A, B. D
39 RESTORE
49 READ X, Y
58 PRINT A; B
&8 PRINT X Y
7@ END

RUN

The RESTORE command makes READ state-
mant ot their values form the start of the first DATA stte-

ment.

How sea IF you can work out what is happening here.
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Exanple: 18 REM FIND AVERAGE
20 DATA S, 1253 8.5, 7
30 DATA 23,983,252 8
d@ S5=§
58 FORI=FTO R
& READ N
TR S=5+N
58 NEXT
o A=57
18d PRINT A
RLUN
952813

Example;

Mow wsing our student's examinations results form the

chapter on arrays [chapter 12) sse how the READ and DATA
commands can be used,

]

18 CLS: DIM Al4, 2]

20 PRINT “RESULT™; PRINT

20 PRINT TAB(B): “EX{1] EX{2) EX{3)"

40 PRINT

58 FORJ=PTO4

6@ PRINT “STUDENT ;d + 1.

78 FOR 1= BTO 2: READ ALL 1):PRINT Al 1L
NEXT: PRINT

80 NEXT

ap END

188 DATA 50, 78, 98, 63, 42, 35 2 62, e

118 DATA 84, 93, 82, 68
RUN




CHAPTER 1 4

PEEK AND POKE

& PEEK
& POKE
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PEEK |addresz)

The PEEK function will return the valus stored at the
mmmlnm:mwﬂm-mﬂ.mm
will ba digplayed in tha Torm of a decimal number whose
walue |5 In the ranga of @ — 255.

Example: 38 A=PEEK (28672)

This returrs the value the program has at 28672 and gives
this value 1o A, It should be noted that the address needs not
be avalug; it can ba an expression.

POKE sddress valug, 8xpression

The POKE function complemants the PEEK function. It
sands 8 valug to the siated address lacation, You need theare-
fore an address and walue, and again the value has 1o be
between 0 and 255,

Example: ma=f
28 POKE 29088, A
38 B = PEEK [29008)
48 PRINT B

RUN

)

When using this command you must be vary careful as itcan
destroy YOUr program. i1 ks wise to save the program before
you axecute POKE. It i not recommended for newcomers
without prior knowbedge of what it does. You can only
POKE to the Random Access Memory (RAM), that is to the
place where the computer slores the information it wants Lo
kesp like your BASIC program, varisbles, the pictura for the
talevision and the various musical notes. So maybe the
ackdrass you Indicate may not be in the memaory of the com-
puter, The possible address is in the range of —32768 1o
432767, (but not all of this range i ocoupied by RAM).

13



Screen RAM location for POKE and PEEK commands Exarnple: 10 CLS : 5C= 28672

directly to the screen are Hexadecimal 78@@-71FF | Decimal M FORI=TTOR
ZBE7Z=29183) in TEXT moda and 78 0 3—77FF (Decimal a8 READ A
28672-30 719) in GRAPHICS mode, (graphics mode 1s ex- 4P POKESC+[*32 A
plained latar), Starting location ks decimal 2B672, 58 NEXT
&8 GO0 &8
B R, BN W Rl e 79 DATA 84, 78, 75, 53, 32 8g. 59, 68, 75
28672 ] I |
28704 1 ]
28738
28768 This example POKEs out inverse characters to TV screan.
espal 1111 pﬂm'ﬂﬂl_- =| to stop this program.
it 7 1
TERE4 |
TER0G T I
i ang Exomple: | 10 CLS: SC = 20672
sdoen ! 2p PRINT “PEEK™ : PRINT
He24 M FORF=#TO3
20050 49 PRINT PEEK (SC+ 1);
fra i 50 NEXT
HiM
i

This example PEEKs back the characters on TV screen.

a7 138




Your computer has some different character codes 1o most

other computers. They are shown below:

CHARACTER CODE (FOR POKE & PEEK)

A Al A
ole[s][r |32 e
1|all17]|a] a3 49 |1
slall1e|r|3s|" | 50]2
slellals|las|ells]a
slollze|T(l 3]s | 52|
slellz1lullaz|%| s2|s
6|e| 22|v|se|alss|s
7l zalwl 3| |ss]7
BlH| 29| X[ 48[( || 56|58
ali faslv||ar]|) || 57|90
wl|sfl2slz|faz]| s8
1 lkll27]1 || 43|+ || 59];
1z L ffzsly ||aa], |00 <
M) a6f=61|=
M E IR &>
5o 3|~ |[47]r | a2

149

{A] 15T COLUMN —
CHARACTER
CODE

2ND COLUMN—
CHARACTER

REPRESEMNTED

Mote: These codes are for use with the POKE and PEEK
commands. For PRINT CHRE[N], use the normal ASCII
codes given in the table in the Appendi,

For & = @ =63

gives normal characters,

By adding an offsat

A=R—53 [(+6d) =64 — 127
gives inverss charstleng,

LA} (a)

128 [[C] ]| 138 |
120 | [ || 137 |
130 (][ 138 [ID
131 | [ 130 | I
132 | [M (| 140 | =N
133 [N | 141 e |
134 |G | 122 |
135 ! 143 | [

For A = 128 — 255 the code
ore divided into B (graphic char-
acters) groupd - esch with dif-
ferent color code. (The shaded
area has eolor.)
For A =128 - 143 GREEN
= 144 — 158 YELLOW
=168 - 178 BLUE
= 176 — 181 RED
=182 — 207 BUFF
= 208 - 273 CYAM
=224 — 239 MAGENTA
= 24 — 256 ORANGE

The whole table is also whown in the Sppendix.



CHAPTER 1 5

STORING PROGRAMS ON
TAPE

SETTING IT UP
CLOAD

CSAVE
VERIFY

CRUMN

PRINT =

INFUT &

LN N
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Ywnwhmﬂ-dupdmwmim?mmqtm
ratain. It Is too much trouble to type in a program, especially
ifitkmmmmmtmmhﬁhmu
pasily solved. You can store your progrems on tape and
mwvmmﬂﬂmmlmmmmmm

SETTING IT UP

To do this you meed an ordinary cassetie tEpe recorder, &
cassette tape and interconnecting cords, Connect the recorder
a5 shown in the picture.

COMPUTER CASSETTE RECORDER
BACK OF UNIT

143

You need to be familiar with three commands, namely,
CSAVE, CLOAD and WERIFY.

You have meceived & camatie iape with your computer, On
ona side of this tape there B & program and the other side is
blank. It is suggested that yveu start by loading this program
into the computer,

There is a file nama for each program on the tape, A file
rame is @ “must”™ for saving & program but not abealutely
necessary for loading and verifying & program.

The file nomea can be ona to sixteen characters in kength, The
first character must be a letter; the rest can be any characier,
For our purpose saving a program means trarsferring a pro-
gram that vou have typed into the computss, b & taps.,

Verifying & program means chacking to make sure that the
program an the tape i the same as the program in the com.
puter.

Loading & program maans trangferring o program from the
tape 1o tha cofmplter,






















































































































































