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About this book

This book is about all the different things
you can do with a microcomputer, There
are lots of programs to run, as well as
information about extra equipment you car
use with your computer. There are also
some projects which show you how to build
simple electronic circuits to plug into the
computer, and even a robot to build.

Some of the programs, such as the
averages and sorting programs, make the
computer work for you. Others are just for
fun. Throughout the book there are lots of
ideas for changing and adapting the
programs to make them do different things.
Short explanations show how the programs
work, and typing them in, running and
altering them will help youlearn howto
write your own programs.

The programs are written inthe
programming language BASIC, but most
home computers use their own version, or
dialect, of BASIC. At the end of the book
there is a BASIC conversion chart to which
you canrefer to find the correct command
for your computer. The chart covers most of
the popular home computers, but if yoursis
different, you may still be able to runthe
programs by looking up the commands
your computer uses in your manual and
substituting them if they differ from those
used in the program listings.

You can find out about the different kinds
of program you can run on a home
computer and where to buy them, as well as
about printers, disk drives, light pens and
other things you can add on, and ideas for
using them. There are hints on how to store
programs successfully using a cassette
recorder, and auseful programto savein
this way which you can use to storea
catalogue of information.

For the projects at the back of the book,
you need a special socket on the computer
called a user port, or input/output port. If
your computer does not already have one,
there are some suggestions for how tofind
out if you can get one. Remember that
although you cannot damage your
computer by typing in the wrong
commands in a program, you might
damage it if you wire up the circuits inthe
projects wrongly. You should be all right if
you follow the instructions carefully, and
there is a list of places to go for help if you
do get stuck. 3



What youcando
with acomputer

The first thing most people do witha
home computer is type in programs
from 1ts manual or from magazines.
There are lots of other things you cando
with a computer, though, and these two
pagesshow some of the extra
equipment you can buy to make itdo
different things. You can find out more
about most of it later in the book. Some
ofthe items are not really necessary for
home computing, but others, suchasa
cassette recorder and a printer, are
really useful and worth saving up for.

¥ Diskdrive
A disk drive stores programs on “floppy
disks”. It works faster and can store more
than a cassette recorder, but is also more
expensive. A cheaper versionisa
microdrive, which uses
very small disks, or
a continuous
loop of
tape.

Floppy disk

“add-on" need special
matching circuits, called
interfaces, toregulate

First buys

~—

The most useful “add-on” for a home
computer is a cassette recorder with
tapes for recording, or saving, copies
of programs. Most computers

work with any cassette recorder,

but a few need their own special make.

¥ Printer

A printer is useful for printing
copies of programs to keep or give
to friends, or for printing outa
program you are

trying to
correct.

Synthesizer b
Most computers have a built-in
“sound synthesizer” for making
sounds. Toumay also be

able to buy a voice

synthesizer, so you /
can programthe

computer to talk.

signals between them.

Most home computers

have built-in interfaces

:Zf:;:d‘;ﬂduﬁ;ier:‘:y ]n:,rst_ icks are used for Light pen & _

need to buy interfaces plaw_ng c-::rmp_uter games. Youcanusea hg_ht pen for

for other equipment from Moving the stick tellsthe computer graph;c& asyou

a computer shop or computer wheretomovea  candraw hngs dllIECt]‘_i," on

through advertisements shap eon t_helscreen. and the screen w_nh it. Thereis

in magazines. you f'u_'e missiles by more about light pens on
pressing the button. page 20.




Controlling
robots

Where to find programs and 1
information

You can buy all kinds of programs on
tape in computer shops or by mail
order. There are painting and
drawing programs, games, business
programs and even programs which
teach you to write your own
programs. Different computers use
different versions, or dialects, of
BASIC, so make sure the programs
you buy are written to run on your
computer.

You can use a computer to control a robaot
arm which picks things up, or a "turtle”
which explores a room ordraws
pictures.* You plug it into the socket
called the user port, or input/output port. If
your computer does not have one of these,

you might be able to buy one. Look in home computer magazines

for program listings, and to keepin

| Sending messages touch with the latest developmentsin

{ the computer world. They are full of
adverts for programs and equipment

you can buy.

I /

Acoustic coupler

A user group is for people who have

You cansend programsand the same kind of computer and who
information between computers over want to exchange programs,

the telephone lines, using an acoustic problems and information. Some user
coupler, or modem, to connect the groups print newsletters with hints

computer to the telephone system. and programming ideas, and they

You can also receive information from might charge a subscription. Lock in
adatabank or computer club inthis computer magazines for details of

way. local user groups. §

*There isa project to build a simple robot later in the book.



Running programs

Lotsof programs are useful and funto
use just asthey are, but you canalso
adaptand add to them. There isplenty
of scope for that in this book. Youcan
find out how to alter a programon the
opposite page. Your computer might
have an EDIT or COPY key to help you.

The programs in the book are written
ina standard BASIC, but your computer
might need different commands in
some lines. There are conversion charts
at the back of the book which list the
different commands, and here youcan
ind out how to use the charts

Converting the programs

Where a program line is marked witha
A check inthe BASIC conversion
chart on page 45to see if your computer
uses a different command to the one in
the listing. You will soon get to know
which commands you need to change.
If you have a Sinclair Spectrum or
ZX81 (Timex 2000 or 1000), you will
need to change whole lines or sections
in some programs. These programs are
marked witha #, and the linesto
substitute are in Sinclair/Timex
prograrm alterations on page 46.

H10

"ME","FRED","UNCLE BILL"
20 DATA "ROBOT", "LUCY",“FIDO"

Playmates program

This program asks for your name, and then
tells you if the computer knows you. Typeit
inexactly as it is here.*

DATA

30 DIM N%(&)
40 FOR I=1 TO &
S0 READ N#(I)

&0 MEXT I B

70 LET A=0
80 FPRINT "FLEASE TYFE YOUR NAME®

0 INFUT X%

After typing each line, press RETURN (or
ENTER or NEWLINE - it varies on different
computers). This tells the computer to store
the line in its temporary memory (random
access memory, or RAM).

100 FOR I=1 TO & 1

110 IF X$=N$(I) THEN LET A=1

120 MEXT 1 J

130 IF A=0 THEN GOTO 170

140 PRINT "1 KENOW YOU “;X$

1S5S0 PRINT "1 ONLY FPLAY WITH PEOFLE
I ENOW"™

160 STOP

170 PRINT "I DONT PLAY WITH
STRANGERS"™

180 STOF

you the program
listing on the screen.

Bugsin programs

10 PRINT "HELLO"3
20 GOTO 10

SYMNTAX
ERROR
MISSING "

Youneed to copy a program listing
exactly, as typing errors cause bugs, or
mistakes, when you run the program.
Try the program above, and then alter it
to leave out the ; at the end of line 10.
Run it againto see the difference,

If you misuse or mis-spell aBASIC
word, some computers print the
message SYNTAX ERROR or MISTAKE
onthe screen. Some also tell you where
the mistake is, and what sort it is.

Variables

10 INPUT A

20 LET B=A*»2
30 LET C=A/B+1
40 LET A=C+B
50 PRINT A

In this program, A, Band C are variables.
They are labels for areas in the computer's
memory which can each store a number,
Letters are stored as “string variables”, with
a$ sign, e.g. X$ in the Playmates program. If
you want to find out what is happening ina

*The ¥ at the beginning of the program is the symbol telling Sinclair (Timex) computer usersto

refer to the program alterations on page 46.



After typing in all the lines, type RUN,
to tell the computer to carry out the
instructions in the program.

List of names the computer will recognize.

DIM is short for dimension. Ittells the computer
tolabel aspace inits memaory N, and make it
big enough to hold six items of data. The space
N$ is called an array.

This isa FOR-NEXT loop. It makes the computer
repeat line 50 six times. Each time, it puts one of
the names in lines 10-20 into array NE.

INPUT tells the computer to print a question
mark (or other symbol) on the sereen and wait
for your reply to the question in line 80. Your
reply is stored in a memory space, calleda
variable, labelled X3. (There is more about
variables at the bottom of the page.)

This is another loop. Each time the loop is
repeated, the computer compares X$ with one of
the names stored in array N3. If X$ is the same as
one of the names in N§, it sets variable Ato 1.

If none of the names is the same as X8, A is still 0,
and the computer prints the message in line 170,
then stops.

If A = 1, the computer ignores line 130 and prints
the message in lines 140-150.

Do not press RE'
until you have typed ina
complete program line,
evenifit runs overtothe

next line on the screen or
inthe listing, as in lines
150 and 170.

Ifyou add these lines to the
program, you can see the
values of the variables at each
stage. You might want to use
this technicue in later
programs in the book.

b

25 FRINT B
35 PRINT C

program, it sometimes helps totell the
computer to print out the values of the
variables at different stages in the program.
This might even highlight where a program
is going wrong, and help you “debug” it, or
find its mistakes.

How to alter a program

AUNT MABEL

Youchange aline in a program by retyping
the whole line, including the line number.
The computer substitutes your new line for
the old one with the same number. Inthe
Playmates program, you could retype the
DATA lines with six new names, or alter the
PRINT lines to make the computer say
something else.

Toerase aline, type just the line
number and then press RETURN
(or ENTER or NEWLINE).

You can add extra lines by typing them in
with new line numbers which show the
computer where to slot them into the
program. Try adding extra DATA lines to
the Playmates program. You will also need
to change the figure six in lines 30, 40 and
100 to equal your number of names.



Program pitfalls

Here are some programs to runwhich
show a few of the pitfalls youmight
come across when using other people's
programs, and how to avoid them when
you write your own. It is often harderto
find out what 1s wrong with a program
that runs and does something
unexpected than with one that stops
and gives you an error message. The
program on the right shows howa
computer follows its instructions
exactly, even if it means doing
something silly. It adds two numbers
together - but gives the wrong answer
every time.

Smalltalk

This program is the opposite of Number
Dunce - it makes the computer seem quite
intelligent. When you run it, the computer
appears to be having a conversation with
you, However, it only recognizes YES and
MO, and the rest of its replies to what you
type in are chosen at random, so some
conversations are less sensible than others.

FLEASE TALK TO HME
?THE WORLD RECORD FOR
TALKING TO A COMPUTER
IS &6 WEEKS 3 DAYS.

IS THAT TRUE?

10 DATA "1 AGREE", "YES","NO",
"SURE"™
20 DATA “OK","YEAH'","IF YOU
SaY sov
0 DATA "I5 THAT TRUE?D","SAY
THAT AGAIN"
40 DATA "HOW INTERESTING", "YOU
RECKONZ"
=0 DATA "DDES THAT WORRY YOuUu=?",
"AH. ... ", "HUH?"
60 DIM R$(14),R(14)
70 LET W=0
80 FOR I=1 TO 14
0 READ R&(I)
100 LET R{I}=0
110 NEXT I

A120 CLS
130 PRINT “SHMALL TALK"
140 PRINT
150 PRINT "FLEASE TALK TO ME"
160 PRINT

Numberdunce

10 PRINT "MUMEBER PLEARSE™

20 INFUT A

30 PRINT "ANOTHER NUMBER FLEASE"
40 INPUT B

50 LET C=A+B+1
&0 PRINT As"+";

gH=nsp

LET C=A+B-1

You can change line 50 to make C whatever
you like, to get different wrong answers.
Until you explain how it is done, people will
think the computer is making terrible
mistakes.

When you run the program,
the computer putsa ? or

other symbol onthe screen
and waits for youto type in
your reply.

170 INFUT X%

180 PRINT

190 IF X$="ND" THEN GOTO =40
200 IF X$="YES" THEN GOTO 3&0

AZ10 LET R=INT(RND(1r#*14+1)

220 IF W=14 THEN GOTO 280
230 IF R{(R)=1 THEN GOTD 210
240 LET R(R)=1

250 PRINT R#(R)

260 LET W=W+1

270 GOTO 1460

280 FOR I=1 TO 14

290 LET R(I})=0

300 NEXT I

310 PRINT "wWHY DO ¥YOU SAY "j;X&;"?"
320 LET W=0

330 GOTD 160

340 PRINT "wHY NOT 2%

350 GOTO 140

360 PRINT "POSITIVE ¢

370 GOTO 140




Debtors and creditors

People often complain when computers do
stupid things, like sending out bills

demanding instant payment of £0.00. This is
usually the fault of the program, though. Try

running the program below and see what
happens if youtype in 0 for the amount of
money owed. Can you improve the
program?*

P% is a variable to held name of person who owes

you money, or to whom youowe money.

When you run the program, computer waits for
youtotype in a fiqure, Type in amount with no £
or S sign. If you owe money, put a minus sign in
front of amount. This tells computer which letter
to write.

PRINT on its own will leave a blank line on the

screen when you run the program.

10 PRINT "DEBTORS AND CREDITORS"
20 PRINT "PERSON'S NAME FLEASE"
30 INPUT P%

40 PRINT “AMOUNT OF MOMEY?" I

S0 INPUT M

&0 PRINT "1IS5 IT DOLLARS DR POUNDS?"
70 INPUT M%

80 FPRINT

20 IF M<O THEN GOTO 210
100 FRINT “DEAR “;P%
110 PRINT
120 PRINT "¥0OU DWE ME "3iM3" "M%
130 PRINT “AND NO LESS. I WANT"
140 PRINT "IT NOW' FPAY UF OR ELSE."
150 PRINT

160 PRINT "YOURS SINCERELY™
170 PRINT
180 PRINT “"FREDERICEKE R. GRUMMET"
190 PRINT
200 GOTOD 10
210 LET M=ABS (M)
220 PRINT "DEAREST ";P%
230 PRINT
240 PRINT "1 OWE YOU ";M;" "M%
250 PRINT "HO HO HO'"
260 PRINT "YOURS TILL HELL
FREEZES. "
270 PRINT
280 PRINT “F.R. GRUMMET"
290 PRINT

300 GOTO 10

Bugs to watch out for

Lots of bugs in programs are caused
by typing mistakes. Here are some of
the most common mistakes to watch
out for.

# Punctuation mistakes, Make sure
you put quotation marks,
semicolons and commas exactly
asthey are in the program listing.

# Typing linstead of 1, or Qinstead
of g,

# Forgetting to press RETURN at
the end of each programline.

#* Using the same line number
twice, so you lose the original line.

#* Leaving out a comma between
DATA items, or the word DATA at
the beginning of a line, or just
typing in too many or too few
DATA items.

*Answer on page 47.

Converts Mto a positive amount, so letter makes
sense,

Hints for better programs

You can often improve the instructions ina
program by adding extra PRINT lines. For
example, the Debtors and creditors
program does not tell you to type inthe
amount in figures. Can you change the
program to make it clearer? (Answer on
page 41.) The program would not work if
you typed the amount in words because
variable M inline 50 is a number variable.

10 PRINT "PLEASE TYPE IN YOUR AGE"
20 INFUT &
30 PRINT "YOU ARE ";A;3;" YEARS OLD"

When you run this program, what happens
if youtype your age in words? Can you
make the instructions clearer?




Quizmaster r

Here are two quiz programs for youto
try out on your friends and family. Oneis R
ageneral knowledge quiz and the other WHAT 1S T
tests your French. You can make up lots mg*

of other quizzes based onthese RART T SR 'f
programs, and there aresome ideasfor || WHAT IS THE CAPITAL OF THE USA?
different subjects on the opposite page. PN YORICTS O et

This quiz tests your knowledge of capital
cities. The computer prints a question, and
puts a ? (or other symbol) on the next lineto

tell you to type in your answer. It thentells
you if you are right or wrong.

Typeinall the dataand
answers in capital letters asthe
computer treats small letters

and capitals as different letters.

Some computers only need quotes round
DATA statements when there is a space in
the middle, as in“West Germany”.

H10 PRINT
20 PRINT "0QUIZMASTER"
30 PRINT "CAPITAL QUIZ"

40 PRINT

S0 LET N=5 Wariable N stores number of questions to be
&0 LET W=0 asked.

70 LET R=0

B0 PRINT

90 DATA "FRANCE"."FARIS"

100 DATA "THE USA", "WASHINGTON® ; ;

110 DATA "WEST GERMANY" ., "BONN" Pairs of questions and answers.
120 DATA “"CHINA","PEKING"

130 DATA "SPAIN", "MADRID"

140 PRINT Beginning of a loop to make computer

150 FPRINT repeat lines 160-230 N times (i.e. the number
1640 FOR I=1 TO N of questions).

170 READ X%,Y$ Each time loop is repeated, computer takes
180 PRINT "WHAT IS THE CAFPITAL one pair of names and stores themin

OF ";X$3"7" variables X$and Y3.

190 INFUT 7% Computer stores your answer in variable Z3$.

; Compares your answer (Z3) with
200 IF ¥$=1% THEN LET R=R+1:PRINT "CORRECT" correct answer (Y$). Keeps
210 IF Y$<>I% THEN LET W=W+1:PRINT "WRONG" score and tells you whether you

220 FRINT are right or wrong.

Computer goes back to beginning
: ofloop in line 160, takes next pair
240 PRINT of names and asks question.
250 PRINT "YOU WERE ASKED "iN3" BQUESTIONS" Aft : iveti

er repeating loop five times,
260 PRINT “YOU GAVE ";i;R;" CORRECT ANSWERS" mmpmgfmmim?wmhese
270 PRINT “¥Y0OU GAVE "sWi" WRONG ANSWERS™ lines.

230 NEXT 1

e SELTD
DATA
FRANCE J PARIS J
I THE USA WASHINGTON J

WEST EERHQNV_J




French test

Youcanalter the programto makea
different quiz by changing the pairs of
words inthe DATA lines and askinga
different question. For instance, you could
change the following lines to make itintoa
Frenchtest.

30 PRINT "FREMCH TEST"
30 LET N=7

Lines 85 and 105 are new lines
toadd tothe .Canyou
add a line to make the

computer give you the correct
answer if you get it wrong?
Answer on page 47,

There are seven pairs of words

F0 DATA "CHIN","LE MENTON"
25 DATA "SOCK","LA CHAUSETTE"

100 DATA “UMBRELLA","LE FPARAPLUIE"

105 DATA "PEFFER","LE POIVRE"
110 DATA "SAILOR"."LE MARIN"

120 DATA "LAMF FOST",“"LE REVERBERE"

130 DATA "FOG","LE BROUILLARD"
180 PRIMNT

1 More quiz ideas

Here are some suggestions for other
quizzes. You can make the quiz aslong
as youlike by adding more DATA lines.

You canuse numbers in the quiz as well
as words, for instance, in a history dates
quiz.

"WHAT 15 THE FREMNCH FOR ";X$3"72"

[~ answer to a question. For example, if

in this quiz, so change Nto
severn.

Alter question and answer
pairs.

Change PRINT staternent to
ask different question.

The computer will only acceptone

youtyped in SPORTSWOMAN for
Tracy Austin inthe cuiz above, the
computer would tell you it was wrong.

300 IF R=N THEN PRINT "PERFECT
‘1 SCORE. BRAINBOX"
310 IF R=0 THEN PRINT "USELESS"
320 IF R=W THEN FRINT "HALF
CORRECT "
330 IF R>W AND R<N THEN PRINT
"GQUITE GOOD"

Try adding these lines to give people
anidea of how well they scored. You
can put whatever comments you like
inside the quotes.

11
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Wordprocessing and
printing

You can buy wordprocessing programs
for most home computers. They allow
you to use your computer like a
typewriter. The words are displayed on
the screen and the program lets you
change them and check for spelling
mistakes. When you are happy with
your text, you can save iton tape oy
floppy disk, and print it out using a
printer,

A printer connected (o a computer
can make paper copiesof any texton
the screen. Some can also print
graphics. The paper coples are called
print-outs, or hard copy.

Printers and print-outs

There are lots of different kinds of
printer, and they vary a great dealin
price. User groups sometimes have
printers which their members canuse.

Paperroll
Perforated fan-fold paper \

/ \

Thermal
printer

The printer prints them out in its own time.

Thank you letter generator

This program could save you from writer's
cramp after Christmas or a birthday. Itis
similar to the wordprocessing programs
used in offices to send out standard letters
and documents. They are printed outon
very good printers, so they look as ifthey
have been individually typed.

Dot-matrix printer

Most printers use paper rolls, or perforated “fan-fold" paper, so youdo not haveto
keep feeding sheets in. The cheapest printers are thermal printers, which use rolls of
heat-sensitive paper. They are adequate for program listings, but are not always very
clear. Dot-matrix printers give better quality print. Teletypes are slow and noisy, but
are reliable, and you can buy them quite cheaply second-hand. Daisy-wheel printers
give the best quality print, but are expensive. All printers work more slowly thana
computer, so good ones have a "buffer” which stores messages from the computer.

F—’m—%m “THANK YOU LETTER g
8 GENERATOR™ o
8 20 PRINT H
& 30 PRINT "WHO ARE YOU WRITING ¢
& 7o 0
¢ 40 INPUT NS o
¢ S0 PRINT "WHAT WAS THE PRESENT?'S
? &0 INPUT P$ 2
¢ 70 PRINT "WHAT IS YOUR NAME?" ¢
8 80 INPUT Y g
¢ 90 PRINT o
0 A100 LPRINT 2
¢ 110 LPRINT e
¢ 120 LPRINT "DEAR "iN$;"," H
¢ 130 LPRINT 2
¢ 140 LPRINT "THANK YOU VERY MUCH" ¢
o 150 LPRINT "FOR YOUR PRESENT OF" ,
6 150 LPRINT "A ";P$;*. IT IS A" ¢
¢ 170 LPRINT "VERY NICE PRESENT" »
¢ 180 LPRINT “INDEED. I AM VERY" .
o 190 LPRINT “PLEASED WITH IT, AND"e
8 200 LPRINT “WILL USE THE ";P$ H
o 210 LPRINT “EVERY DAY." 2
3 220 LPRINT . 3
¢ 230 LPRINT “LOVE ";Y$ o
& 240 LPRINT o
2 250 LPRINT 3
? 260 STOP .
0 :
s 8
a ]
3 o




[ Thingsto try

If you do not have
aprinter, alter the
LPRINT
commands to
PRINT to see the
letter onthe
screen.

Variables N3, P§ and Y$ store sender’s name,
presentand your name.

LPRINT stands for Line Printer.

LPRINT tells computer to print out everything
between quote marks,

Youcanchange these lines to write different
letters.

You can add lines like these to print
out your address:

A LPRINT “22 SILLY STREET"
LPRINT "LITTLEBRAIN"
LPRINT

il LLLL] Py

Can you add lines to the programso
that it asks for today's date, and then
prints it out on the letter? (You need
three extralines - a PRINT line, an
INPUT line and an LPRINT line.)

Proje
Re{r?EhMEnts Ccts,

Change of
a_ddl’ 255

From:
Penny and Peter Potter

We will be moving house
on February 21st tos

a Nightiﬂﬂﬂ‘E Road
punford

Interfacing printers

Most computers have a socket, or port,
and a built-ininterface* for a printer. If
interfaces. One is called a serial interface
whichusesa simple connecting cable
with, usually, three wires. The otherisa
parallel interface which works faster and
usesa flat “ribbon" cable with lots of
wires. If you want to buy a printer, make
sure you get one that hasthe same

Farty invitation
To: Jane

I'm having a
Zombies- and
Mummi es *
March &th at 7
Please come ' ot

From Borje

You can alter the program so youcan
write different sorts of letters, like
those above.

Awordprocessing program was used
to help write this book. The author's
ideas were typed into the computer,
and alterations made on the screen,
Then a print-out was made to send to
the editor, and a copy kept ondisk.

*Aninterface regulates the signals between a computer and a piece of equipment attached to i,

13
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Ifyouhavea
bicycle witha

cyclometer, you
couldlogthe

Finding averages and sorting data

A computer can do calculations much faster than a person can, and canbe !
extremely useful for organizing numbers and other information. The programon
this page works out the average, and the biggest and smallestina list ofnumbers
The program on the opposite page sorts numbers into numerical order, and could
easily be adapted to sort words into alphabetical order.

10 PRINT "AVERAGES FPROGRAM" YTou can enter up to 50 numbers stored in
20 DIM X (S0) array X.

30 LET N=D N keeps count of how many numbers

40 PRINT "YOU CAN TYFE IN UFP TO™ youtypein.

S0 PRINT "50 NUMBERS™ :

50 PRINT 899 is a code number to tell computer

you have finished typing in numbers. Use
a code number which is not in your list of
numbers, or computer will stop when

70 PRINT “TYPE 999 AT THE END OF"—
B0 PRINT “YOUR NUMBER LIST®
90 PRINT

100 LET N=N+1 Foulype.

110 IF N>S0 THEN GOTO 160 Computer will not accept more than 50
numbers.

120 PRINT "TYFE IN NUMBER “iN Computer asks for numbers one ata

130 INPUT X (N} time.

140 IF X(N)=999 THEN GOTO 150

150 GOTO 100
160 LET N=N-1
170 PRINT "YOU HAVE ENTERED "iN;i" NUMBERS"

If you type in 999, computer goes toline
1580 and starts calculations.

180 PRINT

190 LET T=0 _
200 FOR I=1 TO M Loop to add numbers together to find
210 LET T=T+X{I} total, T.

220 NEXT I
230 PRINT "THE TOTAL IS "5T Computer divides total T by number Nto

240 LET A=T/N find average, A.
250 PRINT "THE AVERAGE IS ";A

260 LET B=X(1)
270 LET S=X{1} | Computer compares all the numbersto
280 FOR I=2 TO N find biggest and smallest.

290 IF X(I1)>B THEN LET B=X{I)

300 IF X(I)<S THEN LET S=X(I) Try finding the average age in

310 NEXT 1 your family, or the height and
weight of a group of friends, the

320 PRINT "BIGGEST NUMBER IS ";B
30 PRINT "SMALLEST NUMBER IS “;S 5| hours of TV you watch per day, or
money you spend a day or week.

340 PRINT
350 GOTO 30

If you are interested in meteorology, you
cotld make a chart of the average
temperature and rainfall per week or
month. Youneed to keep athermometer
and test-tube marked off in centimetres
outside. Take readings every day at the
same time, and find the average each




s ‘Sorting program

This “bubble sort” program puts up to 20 numbers in order. You can see why itis calleda
bubble sort at the bottom of the page. It sorts numbers much faster than a person could, but
it is slow compared to some other computer sorting programs because it goes throughall
the numbers to find the biggest, and then through all of them again to find the nextbiggest,
and so on. You can alter the program to sort words or names into alphabetical order by
changing variables A and Bto string variables AS and BS, and rewording the PRINT lines.
You could use it to make a file of names and phone numbers, or a book collection.

10 DIM A(20) Change number 20 if you want to sort
20 PRINT "THIS PROGRAM SDRTS UP more numbers,

TO 20 NUMBERS INTO ORDER"™

30 PRINT

40 GOTO &0
50 PRINT "MUST BE BETWEEN 2 AND 20"

&0 PRINT "HOW MANY NUMBERS DO YOU
TO SORT?"
7O INFUT N

80 IF N<2 OR N>20 THEN GOTO S0
90 PRINT "ENTER NMUMBERS ONE AT A TI

100 FOR I=1 TO N A _ e
110 PRINT "WHAT IS NUMBER "31I thers are put into array A inthe
120 INPUT ACI) o order you type themin.

ks how many numbers are
d stores your answer in

I RRS y Computer compares numbers in list in
180 FOR S=1 TO N-1 pairs. If two numbers are in wrong order,
150 FOR I=1 TO N-Smie it goes to subroutine in line 250 tochange
160 IF A(I)>A(I+1)EN ] them round. Thenit compares next pair,
170 NEXT I e and so on, and the biggest number is

moved to end of list one place at a time.
The whole process is then repeated to
find next biggest.

180 NEXT S

190 PRINT "THE SORTED NUMBERS ARE™
200 POR I=1 TO N Prints out sorted list.
210 PRINT ACI)

220 NEXT I

230 PRINT
240 STOP

250 LET B=A(I) -l _ _
260 LET A(I)=A(I+1) Subroutine puts two numbers at a time

intothe right order.

270 LET A(I+1)=B

This kind of program
is called a “bubble
sort” because each
number “bubbles”
through the list until it

week or month. You could use the sorting 15inits correct.
program above to make alist of the position. The biggest
months in order of temperature and numbers bubble first.
rainfall. If you have a penfriend or relative Other computer
living a long way away, you could ask sorting programs use
them to take similar readings so youcan much faster and more

methods. 15

l- compare them. complicated sorting



Cryptic codes and
sending messages

Here are some programs for coding
messages with your computer. The
programs use the fact that inside the
computer, all the charactersonthe
keyboard are converted into numbers.
Most computers use the ASCII* codeto
determine which number represents
which character. The BASIC command
ASC changes a letter into 1ts
corresponding ASCI number, and
CHR$ changes an ASCII number back
into a character.

Youcansend coded messagesto
another computer over the telephone.
Find out what equipment you need and

Letter codes

" ABCDEFGHIJKLMNOPERSTUVWXYZ

The spies inthe picture are encoding a
message by replacing each letter with the
fifth letter after it in the alphabet. The chart
shows the alphabet with the code letters
underneath. This program codes messages
inthe same way, by finding the ASCll code
for eachletter, then adding a code number
and printing the letter for that ASCII number.

FGHIJKLMNOPRRSTUVHWXYZABCDE

what else you can do with it on these #10 LET Z=ASC("2*)

pages. 20 PRINT “CHOOSE A CRYFPTIC CODE
NMUMBER"
Number codes 30 PRINT “BETWEEN 1 AND 25%
This program converts a message, letter by ;g ;:?:: EWPE T
letter, to ASCII numbers and then adds a CODING"
“cryptic code number”, C, to make the code &0 INFUT X%
hardertobreak. 70 PRINT
#10 LET C=27 80 FOR I=1 TO LEN{X$)
20 PRINT "TYPE IN FIRST LETTER" 90 LET YA=HIDSLXS, 1,11

100 IF ¥&<"A" DR Y$>"I" THEN GOTO 1&0

i e 110 LET X=ASCI{Y%)

40 LET X=ASC{X%)+LC

S BRI 120 IF X+5<Z+1 THEN PRINT CHR$ (X+5);
PRI e TSRS e 130 IF X4637 THEN PRINT CHR$ (X+S5-26) 3
70 GOTO 30 140 NEXT 1

150 STOP

160 PRINT ¥4;

Use the program below to 170 GOTO 140

decode messages.

omputers on the telephone

Acoustic coupler

10 LET C=27

20 PRINT "TYPE IN THE FIRST NUMBER" o

L L X ; You can send messagestoafriend's

40 LET X$=CHR$(X-L) :

S0 PRINT X% computer, provided you both have a

&0 PRINT "TYPE IN THE NEXT NUMBER" modem or acoustic coupler to send the

70 GOTO 30 signals along the telephone lines. Modems
are often advertised in computer

4 Aumnpﬁerwasunad_tndqcoda magazines, and they convert computer
mthjﬂd WarIl It was signals to a series of rapid bleeps. You can
called Colossus and was the first send programs, too, as long as the computers
successful electronic computer. understand the same dialect of BASIC.

* American Standard Code for Information Interchange.




Letter decoder

The person receiving your coded message Here are some extra lines and some

can use this program to decode it without replacement lines for the letter decoder.

1 i . omputer to recognize
knowing your cryptic code number, It They program the computer t gn
prints out all 26 possible versions of the certain words as it goes through the 26
message, and you should be able to pick possible versions of the message. (Youcan
out the correctone. put your own three-letter words into lines

180-210.) If it recognizes a word, it prints out
H10 DIM Z%(26) the current version of the message, and it
20 PRINT “TYPE IN THE CODED should be the correctly decoded one.
MESSAGE "
40 LET L=LEM{X%) 120 IF Ag=" " THEN LET C%(J)=A%
50 FOR K=1 TO 2& 130 IF A%=" " THEN GOTO 150
&0 FOR I=1 TD 24 140 LET C$(J)=Z$({ASC(A%I-ASC("A")+1)
70 IF I<K THEN LET Z$(I)= 160 FOR J=1 TO L-2
CHR® (ASC("A")+I-K+24) 170 LET R$=CS(J)+CH(J+1)+CE(J+2)
80 IF I>=K THEN LET Z$(I)= 180 IF R$="THE" THEN GOTO 270
CHR$ (ASC{"A" ) +I1=K) 190 IF R$="AND" THEN GOTO 270
90 NEXT 1 200 IF R$="BUT" THEN GOTO 270
100 FOR J=1 TO L 210 IF R$="GUN" THEN GOTO 270
110 LET A$=MID$(X$,J,1) 220 NEXT J
120 IF As$=" " THEN PRINT AS; e L R y
130 IF A$=" " THEN BOTO 150 240 PRINT "CANNOT DECODE"
140 PRINT I%(ASC(A%$)-ASC("A")+1); 250 PRINT
150 NEXT J 260 GOTO 20
160 PRINT 270 PRINT "MESSAGE DECODED"
170 NEXT K 280 FOR J=1 TD [
290 PRINT C#%(J);
300 MNEXT J
310 PRINT

320 PRINT "READY FOR MEXT MESSAGE"

Try decoding these messages yourself- | 330 PRINT
and then see how quickly the computer 340 GOTO 20

candoit using the letter decoder

program. .
WJZ YKILQPANO NQHA KG
XJSI YMJ LZS YTSNLMY

r G
vVIC 20O
GENERAL INFORMATION HOME COMPUTER
1. NEWS AND WEATHER o
2. SPORTS AND HOBBIES
3. ENTERTAINMENT 2 Gt B
4. HOLIDAVS, TRAVEL §- m":g? MESSAGE
5. MARKET PLACE L SERVICE
A 4 4
With a modem, you can alseo link up witha news, competitions and programstorun
computerized information centre, calleda on your computer. Some systems allow
database. You can find out more aboutthese  youto exchange messages with other
in computer magazines. You dial the users of the database or to hire a “page”in
database onthe telephone and type inan the database for, perhaps, a user group
identification number on the computer bulletin board. You normally have to paya
keyboard. Youthen have accesstoall subscription to the database, and a fee for
kinds of information, games, computer programs you want to keep.
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Designing on the screen

Some computers have graphics characterson some of their keys, whichare
patterns you can use to build up designs or decorate the screen display. Youmay
even be able to make up your own character shapes to use on the screen. These
are called user-defined characters. You can find out more about them below, and
also how to position text and other characters anywhere you like on thescreen.

Positioning characters on the screen

Try writing a program to print out your

address in the top right hand corner of the
SCreen.
EAIC TIER
| Hrlale e AR %
ows
CHARACTER *DES IGNER#*
| HERTARE o
Columns 10 PRINT TAB(15,7); " sessnseess"
The screen is divided up into columns and 20 PRINT TAB(15,10); "*DESIGNER®"

rows, and each letter, number or symbol L L

takesup aspace called a charactersquare.  Onacomputer that uses PRINT TAB, and

Youtell the computer in which character has a screen 40 columns wide and 20 rows
sguare to print by giving it the column and deep, these lines print a border round a
row number of the square. The command heading in the middle of the screen. Try
varies between computers, but is usually adapting the lines so they work on your
something like PRINT AT or PRINT TAB. computer. (See page 45.)
Graphics characters
E

The key you press to print graphics
characters looks different on different
computers. It works like a shift key.

i .-I- .l-

n . o 'p'n y
r.-' P
;fou can use graphics character keys to build up shapes and patterns. For instance, youcan
make ticks and crosses out of the W and M keys, and put them in a quiz program to livenup
the display. You usually need to press a graphics key to tell the computer to print graphics
instead of text characters. Look in your manual to find out how to use graphics characters.

User-defined characters

Alltext and graphics characters are made by lighting up dots (called pixels) on the
screen, usually inan 8 x 8 grid. If you can make user-defined characters on your
computer, draw outan 8 % 8 grid (or the right size for your computer’s characters) on
paper and planthe shape by filling in the dots you want lit up. Then look in your manual
to find out howto programthe computer to store the shape in its memory and print it
out when you pressa certain key. Try making the shapes from an arcade game.




Designer program

This program enables you to position
characters wherever you want onthe
screen. If you have a printer, you could use
the program to design invitations or
birthday greetings and print them out.

10 PRINT
20 PRINT
30 PRINT "PRESS THE KEY YOU WANT ]
TD USE TO"

40 PRINT "MOVE THE CURSOR UP™

S50 INFUT Us
&0 PRINT “MOVE
70 INPUT D%
80 PRINT “MOVE
S0 INFUT R%
100 PRINT “MOVE THE CURSOR LEFT"

INPUT L% -

120 PRINT IS YOUR SCREEN WIDTH"

INFUT W

140 PRINT “WHAT

INPUT D

“DESIGNER"

THE CURSOR DOWM"

THE CURSOR RIGHT"

IS YOUR SCREEM DEPTH™

When you run the program, the
computer asks youto choose

1460 = h
e oL your symbol-moving keys and

170 LET T=1 :
type in the number of columns
and rows of character squares
180 DIM S$(W,D) onyour screen. You canthen

190 FOR K=1 TO D } movethe * symbolaroundthe

screen to where youwantto

The VIC 20 already allows you
to move the cursor around and
print onthe screen, so youdo
not need this program.

Most keyboards have
punctuation keys in the bottom
right-hand corner. You could
use a block of these as your
symbol-moving keys. (Do not
use the cursor-control keys.)

r DEAR TOBY i !

' o

Pt ot

E tian E

R 'PARTY!

I tiTe D

D Yt 1

A / s
kB y

200 FOR I=1 To w \Prntaletter. | TR e Ty 1
210 LET S$(I,K)=" = R G
220 NEXT I 0 MY BEDROOM R
230 NEXT K M = e o
—— W
AZ30 CLS G PRIVATE' L
250 LET C=INT(W/2) R KEEF OUT G
260 LET R=INT{(D/2) o R
270 GOSUB 390 W (OR ELSE)D
L W
AZB0 LET At=INKEYS(0) L GROWL GROWL GROWL GROWL i
2590 IF A$="" THEN GOTOD 270
300 IF A$=U$ AND R>T THEN LET R=R-1:60T0 270
310 IF A%$=D$ AND R<D THEN LET R=R+1:G0TO 270
320 IF A$=L$ AND C>L THEN LET C=C-1:60T0 270
330 IF A$=R$ AND C<W THEN LET C=C+1:G0TO 270
340 IF C=W OR C=L DR R=T DR R=D THEN GOTO 270
' H / !
350 LET 5$(C,R)=AS% A
360 GOSUB 390 /P 12
370 LET C=C+1 X/ P/ YEARS OLD
380 GOTO 280 XXX S ¥ ¢ TODAY
XXXXX /£ B .S
XXXAXKN VA
A 390 PRINT TAB(C,R);"#" XXXXX /R /
400 FOR @=1 TJ 200 XXX st I
410 NEXT @ X /H/
A 420 PRINT TAB(C,R);iS$(C,R) L
430 FOR @=1 TO 200 ok T
440 NEXT @ /Y
450 RETURN _‘ 19




Computer graphics

Youdraw pictures and shapes on the screen by telling the computer whichgroups
of dots, or pixels, to ight up. The commands to do this vary betweencomputers,

and graphics programs written for one may not work on another. It ispossible
though, to convert a simple program to work on a different computer. The checklist
of graphics commands below might help you convert programs you come across

in books or magazines. Another way to draw on the screen is to use special graphics
equipment, suchas the light pen described on this page.

Graphics checklist : -
Hereisa list of the main BASIC graphics Graphics modes and resolution
commands for different computers, and Small pixels ona high-
what they do. If you come across a command resolution screen.

in a graphics program that does not work on \

your computer, check in your manual to see
if it uses one of the others listed here.

/

Plot a point................... PLOT, PSET Larger pixelsonalow-
Drawaline.................. DRAW, FLOT, LINE T resolution screen.
Draw a circle/curve.....CIRCLE, 5IN, COS
Colour ina shape......... PLOT, COLOUR, PAINT Some computers have more than one
FILL graphics mode, where the number of
Change background/ : pixels you can control on the screen and
foreground colours .....ggEéENK:PF‘PER- the number of colours you canuse vary. A
e PLOT, CURMOV, screen with lots of very small pixels which
CURSET, MOVE canmake fine lines and detailsis called a
Change mode ............. MODE, HIRES, high-resolution screen. A low resolution
LORES, PMODE

screen has fewer, larger pixels.

Draw line of symbols.. PATTERN, DRAW, PLOT

Using alight pen +— TV's beam lighting up
You can draw directly on the screen witha :?dmgﬁéﬁ
light pen, provided the computer hasa the eye can see.
program telling it how to work with the pen, |
and a socket to plug itin. A computer dealer / .;‘--_. Light-sensitive cell
should be able to tell you whether youcan B registersbeamasit
attach a light pen to your computer. I passes pen's tip.
_ .
Light pen plugs u

into computer. I

n ]

‘ ‘ ; Pixels the pen passes

", ‘4 - - J L over light up. If the
pixels are large, the

line will not be very

smooth.

e

Inside a TV, atiny beam flashes acrossand
down the screen, lighting it up. The light
pen has a light-sensitive cell in its tip which
spotsthe beamasittravels pastandsendsa  The light pen is sold with programs tomake
signal down the wire to the computer. The itdo various things. For example, some
computer knows wherethe TV'sbeamisat  programs change the colour of the pixels
any moment, so when it gets the signal it the pen passes over to draw lines, Others
knows where the light penis, and can tell you the co-ordinates of the pixel the pen
change the colour or brightness of pixels is facing, which is useful if you are writinga
20 the penis pointing at. program to draw a shape on the screen.




Downhill racer game

This game program shows one way in
which you can create an impression of
movement on the screen, using its
upwards "scrolling” motion. When each
line on the screen has been printed, the

between edge s
of screen *’

top line disappears and everything and skiof
moves, or “scrolls”, upaline, leavinga
blank line at the bottom for more
RIIING. . Pis width of ski-run.
Inthe game you havetoskidowna
eeE T
sla]or_n ski-run without falling over the T is distance
precipice. hatioan
edge of nan
and side of
SCreen.
e W is width of screen.
W10 PRINT "WHAT IS YOUR SCREEN WIDTH" y
20 INPUT W
30 LET P=1S Alter P (width of run) to suit
40 LET R$="." your screen size and skill at
=0 LET L$=","J game,
A &0 CLS
70 PRINT — R3 stores symbol used to move

B0 PRINT TﬂB(INT{NIEhQ}]ij

right, and LS symbol to move

"<CDOWNHIILL RACER>>"
0 PRINT

100 PRINT “YOU ARE SKIING DOWN A SLALOM"

110 PRINT "RUN. PRESS "iL%:;" TO GO"

left. Put in different symbols if
you want to use different keys.

— Printstitle in centre of line.

120 PRINT "LEFT AND "iR$;" TO GO RIGHT."
130 PRINT "IF YOU GO OFF THE RUN, YOU" Computer waits for youto hita

140 PRINT "FALL OVER THE PRECIPICE."

150 PRINT "HIT ANY KEY TO START.™

keytostart.

T isdistance between left-hand

Al&DY LET AS=INEEY® (0) T
170 IF A%="" THEN GOTOD 160_J
180 PRINT

side of screen and edge of run.

Sets C (skier's position) to

190 LET T=W/2-Ps2

200 LET C=W/2 centre of run to start.
210 PRINT TAB(T)s"P";TAB(C);"''"sTAB(T+P); "FP" —— Prints Ps for sides of run ané
! for skier.
4220 LET R=RND(1) Random number decides

230 IF R<0.S AND T>2 THEN LET T=T-1

whether ski-run curves left or

240 IF R>0.5 AND T+P<W-2 THEN LET T=T+1 right.

A 250 LET A$=INKEYS$ (0)
260 IF A$=L$ THEN LET C=C-17]

Computer moves skier to left

270 IF A$=R% THEN LET C=C+1J

280 IF C<T THEN GOTO 310 1

orright accordingto key t
pressed.

Computer tests to see if skier

290 IF C>P+T THEN GOTO 310 |
300 GOTO 210

310 FOR T=1 TO 40

320 FRINT "*%!! OVER THE FRECIFICE #%!!"

330 NEXT T

340 PRINT "HIT ANY KEY FOR ANOTHER GO"

350 GOTO 1460

has fallen over precipice.
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Writing games programs . o
R
If you want to try writing your own games programs, you might find sorne ofthe
routines in this one useful, for instance, the lines which print moving shapes, orthe
score-keeping at the end. -

In the game, you are an absent-minded scientist who has been left behind after
an exploratory visit to a far planet. Your fleet of spaceships has taken off, and you
have time for ten attempis to attract their attention with a laser signal before they
set off for home.

You can store your screen
width and depth permanently
in the program using LET, if

you do not want to type themin
each time you play the game.

A10 CLS
20 PRINT
30 PRINT "WHAT IS YOUR SCREEN WIDTH"
40 INFUT W

S50 PRINT
&0 PRINT "WHAT IS YDUR SCREEN DEFPTH"
70 INPUT D g :
g0 LET 5=0 Variable 5 will keep your
sSCore.
N counts your attempls to
=0 . -
20 LE= signal to spaceships.
100 LET @=0 VaﬂablemeheliIYqﬂr
signal reaches spaceship, and
Oifnot.
110 LET RB=0 | RB and CB store row and
120 LET CB=0 | column numbers of
e — spaceship's position.
A130 CLS R ———
140 LET R=1 | R and C stand for row and
150 LET C=0 J column.
160 LET C$=STR$(S) STRS converts a number
variable into a string variable,
170 GOSUB &10 so*,rou:soprg,s,canbepmited
1B0 LET Cs="-* ] out by C$ in line 610,
190 LET R=D-1 :
200 FOR C=1 TD W-1 Draws ground using dashes.
210 GOSUE &10
220 NEXT C d
230 LET C$="1" 7 When you run the program, spaceships appear one at a time
280 LET R=D-3 on the screen, and travel straight across. You press any keyto
250 LET C=W/2 signal. Your laser signal travels upwards, and you must time
260 GOSUB 610 your signalling so that the beam hits the centre of the spaceship.
270 LET CH="+++"
280 LET C=Ws2-1
290 LET R=D-2 Draws laser signal.
300 GOSUB &10 )
e CG stores number of column in
310 LET CB=INT (W/24LEN(CS)-3) which laser beam travels up.
320 LET RG=D-4 RGis row in which laser beam
330 LET R=1 starts.
340 LET C=10
%S0 LET C$="PRESS ANY KEY TO SIGNAL" 1 i
340 GOSUB 410 This is a delay loop. It makes
370 FOR J=1 TO 10013'1 omnr_-mercoummlﬂm,mvmg
380 NEXT J il ?mtlmg.toread:he

instructions. Some computers
are faster than others, so you
may need to change the
number 1000,

Delay loops are used to slow
programs down. A higher
figure in the loop makes a
longer delay. (You could put
"~ one into Downhill Racer on the
previous page if it runs too fast.) M

=
e T




A 370

400
410
420
430
440
450
440
470
480
490

A S00
910
S20
530
540

=60
370
=80
=90

: 600
_ A 610
- 620

&30
&40
&30

H60
&70
&80

700
710

g 720

740

750

760
770
780
790

800

810
820
830

840
850

860
870

00

(e g LR &

LET RB=INT(RND(1)%(D-8)+3) Row along which spaceship
travels is selected at random.

LET G=0 Gchangesto 1 inline 510 if

LET I=0 s senda sgignal. i

LET I=1

LET R=RB Lines 420-490 print the spaceship

LET C=I ; . (-0-) moving across the screen.

LET C$="-0-" Youcould invent user-defined Lines 420-460 print the spaceship

GOSUB &10 characters for the laser signal in the next column along, and

LET C=I-1 and spaceships. lines 470-490 print a blank in the

LET C$=" » previous position, so you do noi

GOSUB &10 geta line of spaceships printed
across the screen.

LET A$=INKEY$(0)

Waits for you to signal, and sets

IF A$<>"" THEN LET G=1 ;
IF G=1 AND RG>1 THEN LE{' RG=RG-1 ] Gto lifyoudo.
LET C=CG
LET R=RG
LET C$="_" Prints laser beam travelling
GOSUB &10 upwards as a column of dots.
GOSUB &30
LET I=I+1
IF I>W-5 THEN GOTO 740 ol
GOTO 430 Whenever computer prints
PRINT TAB(C,R);C$ 7] anything on screen, it goesto
RETURN this subroutine.
IF RG=RB AND CG=I+1 THEN GOTO &S0 Tests to see if signal has
RETURN reached spaceship.
LET C=CG-1

L
FOR K=1 TO 20 e e e
LET C$="—%-"
GOSUB &10 Subroutine to print signal
LET C$="-0-" reflecting on spaceship.
GOSUBR &10
MEXT K
LET B=1 Sets Qto 1 if your signal
RETURN reaches spaceship.

IF B=0 THEN GOTO 7&0 .
Your score for each signal

contact depends on height of

LET S=G+(D-RB)#10 spaceship. Score is addedto
total 5.

LET MN=N+1 Nkee c 'g-na .

IF MN<10 THEN GOTO 100 RERENRE P

LET C=1

LET R=10 If you score over 300, prints out
victory message. If you score

IF S>300 THEN GOTO B840 lessthan 300 you get stranded.
You can make this number

LET C#="THEY HAVE GOME HOME*" bj,ggertg makethe game more

GOSUB 610 difficult.

STOFP

LET C$="THEY ARE PICKING YDU UP" - Prints out landing spaceships.

GOSUB 610

LET E“ Il_u_ll

FOR C=1 TO W-4 STEFP 4

FOR R=1 TO D-5 STEP 2

GOSUBR &10
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ComputerJargon Anillustrated guideto all thejargon.
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