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Chapter 1

The Ancestry of a Computer

Isnft it exciving? You've just brought your brand new
V2~284 personhal computer home. And naturally the first
thing vou want to know is how to use 1t, Well, we'il get
starced on that in just a moment. But first, let's make
sure you know exactly wnat that new machine of yours is?

Everyohe knows that computers are electronic brains, right?

Mo, wWrohg!
They don't really have brains at all,

Forget about whatever vou've seen in mevies...amazing
machines tnat hold intelligent conversations, have ideas ot
plot to take over thne world. A computer is more like a
trained parrot...you can teach it to do tricks and ohey
compands, and even "talk"™ ro you, But it certainly can't
think like you and 1t

That's what a computer isp't. Teo explain exactly what a
computer is, lec's take & glick look at your littie
VI~288°'s ancestry.

From the beginning of history, man
nas been looking around for ways
to make his life easier. He
discovered that there were limits
te what his body ceould do...ang so
he bhegan inventing ways to extend
nis physical capabilicies.,

The caveman is a good example. At
some stage he disdovered that he
could hit something much harder {Ff
he used a rock ipstead of his bare
hands., Wnich made the niteing
provess easier {and lesas
painfull}.,

&s the ages passed, man invented a
multitude of "helpers* to extend
fhis body's limited abilities. When
he eventually learned to talk, ne
gave these nelpers &4 name: fhe
called them “tools”.

Today, humans rely on many toeols, A car, for example, is a
tocel to help move us along much faster than our legs can.

A telephone is a teol to help us talk to someone much
further away than cur volces ¢an shoar,

4 microscope is a tool to help us see obieccs Far smaller
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than our eyes can detect without its help,

And a computer is a tool to help us remember much more, and
do calculations must faster, than olf brain ¢an manage oh

115 Owhn,

Remember the caveman and his hammet?
Over the years his descendants improved
on cthe rock idea...by adding a nhandle,
changing the shape, using metal instead
of stone.

Cur modern aids evolved in precty much
the same way. In the case of the
compurer, it started way back with the
ancient Chinese abacus!

Wnat wefve really been trying to say is
tnis: Don't ever be scared of your
Vi-2881

Just remember that it's nothing but & tool to extend youdr
brain®s abiliries! Tt can't think without your help; it
hasn'r any intelligence of its own; and it's cerzainly not
going to lavugh at you 1f you do something wrong!

and while we're doing some remembering, here's another
point that's well worth bearing in mind:

Mo matter what you Put inte your lictle computer, you can’t
nurt iti: You ¢an play arcund with it, type in as much
Tonsense as you like...but you'll never, never get yourself
into a situation that you can't get our of. 'Cause if werst
comes to worst, all you have to do is turn ic off. And
start again! Bo please, feel free to experiment. Why wonder
what would happen if you pressed that button,..when you can
try it and see?!



Chapter 2

Bringing your VZ-200 to life!

fo cornact up your computer,
gou'll have Zo turn your
telgviaion get off. [0k
yes. .. .1 someeneg happens to
be watching 1t, you'd batter
ask fivarf!

At the baek of the
televigion, you'll find a
cable that csonwects the set
to the aerigl. Thie is hou
information from g
television atarion is
reaatved. -

Just at the moment, though,
we want your telly to
receive information From the
¥2-209!

So: Disconnect the aerial
ecable from ttz socket. Now,
replace it with the thiok,
eingle vord [it's {in the box
youy gomputer caeme In). The
Faeteat eznd of this gard
goes in the hole,

Well, that takes care of one
end of the cable! The othan
end goeas into the furthest
right-hand socker at the
back of the V2-208. (If you
tack cloeely, you'll see
“TH¥" written benaath the

holel)
)] R
AN

In pour gcomputer's borx,
thave should also be a biask
box with a thin cord
attached. This very
strange-looking device iz
cailed a "power adaptor’...
becanse it "adapta® the
alectric current from an
ordinary power-point, to
auit the ¥2-200's nesds,
{Your gomputer, you teeg, g
rather fussy about the sort
of power that you feed {8!)

Fivat, plug the bluck beox
into a power-point. Powe
Ehat? Eight...now, at the
end of that long, thin cable
gou'll find a little plug,
Pugh it inte the furthest
lsft-hand gsocket at the back
of your VE-800. {Thig hole
haoe writing undar 18 too --
it gays Vprav”

Turn your cemputer on by
pressing rhe switch on the
teft-hand side., (1f
everything ‘e ok, the little
red power Light on the top
of the Vi-200 should begin
to glow.!

Switeh your telly on  once
more. And tnrn the channgl
geleator to Channal 1.

That's alls




FINISHED ALREADY!

How, everytning's all set op for operation. And look at
that] If you've done everything Jjust right, your ¥z-2049
will be ralking to you already...Saying it's READY to
listen to whatever you tell irc,

You should also be able to see the curser. No, that's not
someone who swears & lott It's the flasning green square on
the third line, and it's there to tell you exactly where
Yoo are on the screen.

If your VIZ-28# isn't giving you a READY messade, don't

worry. Go back and make sure the connections arenti loose,
or that the cords are in the right sockets,

DHE BIG DIFFERENCE BETWEEN COMPUTERS & HUMANS

Wnen human beings talk to one another, they neéed to use two
chings:t

Ears to hear what's being said, and

A Mouth to give answers, ask guestions and so on.

Take a look at your VZ-288., You certainly won't see a pair
of ears and a moith like yours..,but computers do have
things to do much the same jobl

The ViI-288's keys are its "ears", When you type in
guestions or instructions, it "hears® you. And when the
Vi-28% wants to talk back to you, its "mourh" is the
display screen (in this <¢ase, your TV set!).

Can you duess what this means? Right-~-to reld computer
conversations, you'll nave to use your senses a little
differently to the way you usually do.

In other words, when you talk to a computer yeour fingers
become your voice, and your ayes become your earst

"SUT HOW DO I USE THE KEYBOARDZ"

1f at this stage all tnose keys on your VZ-248 look a
jittle confusing, don't werry. Firstly, let's call the
whole section where the Keys are "the Keyboard”, Secondly,
let's find out how simple keyboards are to understand!

There afe a whole lot of letters, numerals, symbeols,
commands and SO on that your computer understands. oOf
course, we could have given each one of tnese a key all to
itself. But that would bave made the VZ~288's keyboard
very, very crowded!

We thougnt it was a much better idea to give some keys more
than one job, These are called "multi-function®™ hkeys...and
they may be able to do a&s many as four things!

To show you exactly now this works, let's
pick any old key., "PY will do nicely. On the
kevboard it looks something like this:
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As you can see, there are two symbols on the key itself,
Want the levter "P"? Easy--just press the P key)
If you want cthe "]" symbel, first find the key
marked BHITT. {It's in the bottom left-hand corner
of the Keyboard). Got it? Now, held it down while
you press the P key.

There are two more commands written above and below the P
key.
To ger "PRINT ", nold down the {ITRL] key (it's right
above SHIFT) while you press P.
If ie's “NOT" you're after, there's two things to
remember: 1. Hold down ETHI} while you press the key

marked . Then jet go of the key!
2. Now Lype P,

The same rules work for every key with more than one job to
do, Just remember that

ro psE: Fold down ETRD
While youw preas the kay.

PO USE: Jusi

press the kay.

/

.......... [T .

and press Ko,
release LFETVE and press

thﬂkey\..’/

{Oh, by the way-—those funny box-shaped symbols on some of
the keys are called "graphics characters™. We'll be using
them later, when we learn to draw plotures on the screen,.)

rQ USEr Hold down
[EETy RE]



Chapter 3

Programming in a Nutshell!

“Computer Programming™, we say.

"Help!® you think. Well, that's a very natural reaction to
sometning you don't know much about!

Wait! Good news! It's not nearly so complex as you'wve
always thought...in face, it's really very, very easy Lo
underscand. Especially if youo imagine it like this;

Suppese you're about to start & dot~to~dot pleture puzzle
{we all know how easy they are!}., You Know that all you
nave to do is start ab the first step (that's the dot
labelied "1¥}. Then move your Pen to dot number two, then
dot nhumber three, and so oh until you've reacned the last
numbey in the puzzZle,

3 r*’

o

Nothing hard about chat, is there? All you've been doing is
following & set of steps that somebody has designed for
you. hnd by FolloWing those steps you created a
picture-—-even though you didn't know what it would look
like. In otner words, you followed a program!

50! Wnen you become a programmer, all you're doing is
pilanning a set of steps for your VZ-288 to follow.

Tnere's gsomething very important te remember nhere.

What do you think would happen if the points in that
dot~to~dot puzzle were numbered in the wrong order...or if
some dots were missed ount altogether? Can you guess what
you'd end up with? Rignt--a picture that made po sense at
alll

To ger your VI-289 to make sense of the program vyou giwve

id



Wowi Suddenly we know a whole lor more about that
mysterious thing called “computer programming.,”
{Doesn’t sound sc scary now, does 1t?}

In a couple of minutes flat, we've learnt two
things about getting your VI-288 to do just what
you want:

& You need to tell it the steps it must follow
in order toe do the job...

® And the seguence in which ir must take those
steps

Terrific! But hang on...there's cne thing we'll need to

know before we can tell the VZ-28# anything. And that's how
to talk to ittt

BREAKING THE LANGUAGE BARRIER

Remember what we told you last chapietr about the
differences between compurers and humans? Here's another
one -~ computers aren't smart enough to undersrand the
complex langlage we use!

To overcome the “language
barrier®, humans speak to
computers in & special language
called ®BASIC®,

You'd probably expect something
with a name like BASIC to be very
easy. And that's exactly what 1t
is! In facr, it's a whole lot like
fnglish,..,but with far fewer
words,
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You can order a fellow human to perform thousands of
duries...everything frow "Make me a cheese sandwlich", to
"o and climb thar Elagpole™! Naturally, we need many, many
words to give instructions for these different ductes.

A computer, on the other hand, is capable of performing
relatively few duries. And because of this, there are
relatively tew words that it needs to understandt {(Just cry

know what you're talking aboutl)

AND NOW FOR A BIT OQF COMPUTER PSYCHOLOGY...

As we've mentioned, a computer isn't an electronic bratn,
In fact, it deoesntt have & brain at allt It's really only
capable of REMEMBERING (using its memory) and OBEYING
ORDERE (using 1ts processor}.

Human beings, on the other hand, are equipped with
brains,..and we can use them to think, have ideas, work out
problems, show initiative, and all sorets of clever things.

So, when you're trying to hold a "conversation®™ with your
Vz-208, it's important to remember that difference. Becguse
your Vz-288 will nappily do exacrly as it is told...and do
ie very, very quickly. But it won't do anything unless you
tell ir tof T

That's where you could run into a little troublel Afrer
all, most human beings are used to talking to othexr
numans,..and it's very easy to simply forger how silly your
computar really is.

Here's an example: suppose you said to a friend :"Add two
and two”. They'd think for a moment {how long depends on
how bright your friend isl}, then tell you the answer, Why?
Begoause they'd automatically assume that yoa wanted to Know
it

Bur 1f you asked your VI-284 cne same dquestion, you could
wait all day, Your computer won't tell you cthe answer until
you rell it tol! That's because unlike your human friend,
1€7s Fust not capable of making an assumption,

Your computer will never understand what you mean 1f you
don't make yourself clear.

1f instance, suppose You said to a buman friend: "Go and
get me my Mmeasuring thingumy. It's in one of the dravers
over there."®

Tney'd probably work out that you wanced your fuler, and
look through all the drawers until they found irt.

But if your friend's brain worked like a computer, they
simply wouldn't be able to work out What You wanted!
instead they*d say: "1 den't understand! Wnat is a
measuring thingumy? Bow do I ger to the drawers? Which
drawer do I look in? Or they might just sit there and look
at you blankly!

Just remenmber this: Ccomputers migninfi e as smart as
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us...but they very rarely make misrvakes! So, exactly what
can you do 1f a program does something quite different to
what you wanted? Or even refuses to d¢ anything at all?
Well, here’s what vou don't do: please donft call the
VZ-2p8¢ rude names, Not because it's easy to hurt les
feelings...bur because your computer probably isn't at
faulet

999,999 times ocut of a million, things will be
gaing wrong hecause you—--the programmer—-have
made a boo-boo.

So this is what you must de: make sure that you've told
your VZ-2{8 every single thing that you want it to do,
Because i{f you've accidentally left something our, the
computer will never gquess what it is!

13



Let's Get Started!

Rightt Now that you know such a lot about computers, we're
golng to do & bit of programmlng. {Hey! You're riot s5till
scared of that ward, are you? We've already told you bow
simple 1t isi)

Actually, prodramming your VE-20@ is as simple as saying

“Hello”. And ro prove it, "Hello" is the veyy first thing
welll teach it to say!

USING LINE NUMBERS

Remember the dot-to-dot puzzle? Byvery dot had & number. Ang
those numbers told you the order in which to take eath
step.

Your V2-280 needs to know the order in which to take the
ateps in & program. So we'll give every step {or line) a
numbar, too.

You could just number the lines 1, 2, 3 and so on...but
it's usvally not a good idea. When you start to write
longer programs, you just might leave out & line or two by
accident. {It nappens to everyone occasionallyf} And if
your lines are numbered 1, 2, 3, etc, you'll have no spare
line numbers to give your forgotren Steps.

It's a berter idea ro give Your lines numbers with gaps
between them=--like 14, 2#, 3# and soc on. That gives you 9
spare line numbers between sach step in your program, just
in case,

Ok, VZI-208--8aY "HELLO"{

Type the lines inside the box below, exactly as they appear
there. (What's that? Did you say you're not sure how?
Of-~just rake a look at them for now, We'll go throughn it
key by key, te show vou how simple it is.}

19 PRINT "ﬁmw“
2# GOTO 18

Right, now the first thing we wWant to put on the top line
is the pumber 18 {that’s the ling number we told you abour
in chapter 3}. Simply press the key marked 1, and then the
key marked @, And look! There's your 18 on the screen, And
the litrle flashing cursor is now divectly after vhe
@.,.marking the Spot wWhere the next thing you type will
appear.

14



(Incidentally, did you hear a 'beep' eaéch time you
pressed a Key? That's the VZ~268's way of saying
“"Yep--I heard you.")}

What comes next in the first line of our program? It's the
word PRINT, isnft it? Well, no...not guite, There's
something that has to go in front of it--a space! To put a
space batween things on the VI-208's screen, use the key

marked {(Can you see it? It's in the bottom
rignt-nand corner of the keyboard.} Try it now--just press
once, and release. Sure enough, the cursor will have hopped
one sSpace Lo the right,

Now it's PRINT's turn...and thete are a couple of ways to
do it. There's the common or garden-variety method of
typing it in lertver by lerter -~ and if you want to do it
this way, it will work just fipe. Or (vo save yourself all
that typing) vou can take a short-cut, See what's written
above the P key? The word PRINT! And of course, you already
know how to get to it, (What's that? You've forgotten?
Spame on youl Go back and take a look at the diagram at the
end of chapter 2.,). Let’s try using the shorc-cut, by
nolding down the [CTRIl kevy while we type P.

Hey, now that's convenient?! Just as guickly as your vVI-209
could say ‘beep'!, PRINT appeared on the screen. It looks
like magic-—-but it's just a way of making things easier,
There are dozens of useful words that're just as easy to
‘conjure up’...youtll find them above, or below, most of
the keys on the keyboard.

\
w".:--—ﬂ-*. -

To separate PRINT from che next word,
we'd berter use the SPACE key
again., D1d the cursor hop another Space
ta the right? Good!

"HELLO", you'll notice, i35 inside
Tquote-marks'., The little " symbol is . ST
in vthe top corner of che 2 key,..and to
put it on the screen, simply hold down
the key while you type 2. Got
it? Righc--now type HELLO, letrter by
letcer; and as a finisning touen add
anotner " symbol to 'close' the guotes,
Stmple?



As the lucky last thing on your wvery first prﬂgram line,
we've drawn a picture of the key marked . This
is really the easiest of all...just press it once and see
what happens. Goodness! Nothing new appeared on the
screen--but the cursor moved down to where the second will
begint

Boy! What & lot of fuss over one little line! Now
that we've convinced vou thew simple this whole
business 1is, you can try your hand at typing in the

Type 28, then GOTO (it's just above the G key), then 14,

and press {RETURN] .

Do you know what you've just done? Iu's really pretty
exciting! You've "spoken” to your little computer, using
the keyhoard. And you've used two words of the special

BABIC language we told you about in chaprer I,
Lat's wranslate, and show you exactly what you said.

PRINT means "Write this on the screen®. {(Don't
forget~-guore~marks must go around whatever you
want ‘printed’,)

GOTO means "Go to the line that I'm about to tell
you,". It's always fellowed by a line
number--because you have to tell the VZ-28¢ exactly
where you want it to go! {In this case, we wanted
it to go back to line number 14. So we said "GOTO
14", Get the idea?)

Pressing the RETURN key simply tells your
computar: Trat's all T want teo put on this
program line, Now, look at the next onel

This key follows just about every line you type
inte your VI-Z288.

Congratalationst Your first program is now sitting right
there in your VI-24#4's memory.

Terrific, you say. But how come nothing's nappening? Well,
it will in a moment...just a8 soon as we've Laught you &
couple more BABIC words.

The words you're about to learn are called
direct commands. They don't need to have a line
number {although if you give them one, the
computer will still ohey them). When your
VI-208 sees a direct command, it Knows that you
want it vo do something with your

program,.,.straight away!

The first one is LIST. Tnis means "Show me the program
exactly as 1 typed Tt inY. When you type LIST, your
program appears oft the screen. Try it now.

{(Nothing happened? It's probably because you forgot to
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press [RETURNL..until you do that, your VZ-288 wiil cthink
that you haven't finished giving it your command yec.}

The second is RUN--wnich means "Do as the program tells

ou”, When you tell your VZI-2¢4 to RUN and then press
h, it'll start to carry out the program you've given
it,

Ready teo see what your litctle program will deo? OK...type

RUN RETURN and wateh thist

wow! If you hadn't already figured cut what was going to
nappen, all those "Hellos®™ on the screen probably gave you
guite a surprise. But it's really not so surprising when
you loock at how the program werks:

Remember, the VZ-28@ starts with the smallest line aumber
and works 1Ls way up.
The VZ-288 went to line 16 first, That line tolid it
to print  “HELLO"
The VZI-28@ then goes to the next line {(number 28).
Line 28 tells the VI-~28¢ to go bagk to line 1i9.
Which starcts the whele thing all over again!

This clever trick is called "looping®™. Wny? Because a loop
(or circle) doesn't have an end...and neither does this
type of program! It's a bit like sending your VI-268% on a
endless mercy-go-round ride.
Tf your VI-208 refused to sayBELLO to you,
don't take it personally, Just type LISYT again
{you haven't forgotten what it means already
have you?), and check that the program on the
screen is exactly the same as the example in
this book.
You may find a mistake. Also, check that none
of the VZ-288's connection cables are loose,

"BUT HOW DO I STQP IT2"

While we've been talking, your v2-288 has been
"Helloing®~--over and over again, And it will keep it up
uncil the cows come home, unless we "hbreak™ the program.

Here's another BASIC command that'll do exactly that. It's
called BREAK, and it means "Svop where you arel™

You'll see BREAK written above the very last key in the top
tow, To use it, just press the key while you nold down
2 - And now, here's the surprising parc: you don't nave
to press [HETURN}] after BREAK! Commands that don't need
ing are as rare as hen's teeth (rarer, in fact ~-
this is tne only one in existence?l}
That certainly dees the trick! Your screen should now Show
tiie last of the HELLOs, followed by:
BREAK IN LINE 1 {(or BREAK IN LINE 20...it
depends on where your computer was when yol
"pur on the brakes"!)
If you really liked the Hellos, and want see scme more, you
can say CONT REFURN] to tne VZ-28¢. Tnis is short for
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*continue"-—-and it tells your computer to kKeep running the
program you broke,

0f course, you can easily give your program an end by
giving it ancther BASIC instraction called--you guessed
it--END! A program to make your VZ-288 say "Helle" just
once would look like this:

1@ PRINT "HELLO"
24 END

%o END means "That's the end of rhis program”,

Ready to move on to something else? OK...let's learn two
motve BASIC messages that'll get rid of those Hellos: CLS
and NEW .

CLE8 is short for "Clear the Screen-—--what it's
called is what it does,

Try it how.

CLS RETURN

See? Thne screen is5 cleared, and the VI-288 is relling vou
that it's READY once again.

MEW means “Forget that program®". It clears the

VZ-288%s sgreen and its memory. A bit like giving
your computer instant amnesiat

Go ahead and press

NEW

The screen won't change...bur if you now try to tell the

VZ-~288 to RUM its program, 1t will just tell you that it's
READY again, Wnich means "Program? What program? I'm READY
to do something new, now!"”
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BASIC words we've learned
so far:

PRINT "Jounua” Wrive whatever's in here ",......" on the
SCrearn.

GOTO Go to this line (remember to put a line
number straight after this command!}

ENB That's the end of this progranm.

LIST List my program oh the screen,

RUN Carry out the prodgram,

BAREAK Step running the programi

CONT Cantinge running the program.

CLs Clear the Screen,

NEW Forget the program,

{And don’'t forget -- press the [RETURANT key
at the end of eacn line to let your computer
know you've finished with the linel)
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““OK...nobody’s perfect!”’]

(Ofi “How to fix Typing Mistakes!”)

No matter how careful you are with your typing, sooner or
later you'll find chat veu've pressed the wrong key. Don't
deapair...boo~boos are easy to make., You wouldn't be human
if you didn't! And anyway, your VI-28@ is such a clever
little computer that mistakes are almest as easy to £ix, as
they are Lo maket

If you look at the last four keys in the hottom row of tne
keyboard, what do yvou see? Tnat's it.,.each key has a
pictare of an arrow above it. One arrow points to the lefr,
ofg points to the right, ong points up, and one points
down .

You ¢an use these arrows to "steer® the cursor
around the VZ-202' screen. The whole idea is to
position the cursor directly over the mistake that
you've made! ““

"Yes ~~ but how do they work?”

We were just coming to that, As we've mentioned, each of
chese litctle pointers is above a key. Which means that it's

So! To cperate any of the arrows, we know that
we must First ...{all together, now!}...hold

down the key!

Yery dood, classt If you hold down ; Bvery press
of an arrow key will move the VZ~288%'s Cursor one space in

the direction of the polinter. (Up, down, lsft, right...it
all depends on which arfow you choose!)

If you're not vontent to move just one 3pace at & time, try
leaving your finger on the arrow key, The cursot will keep
moving across the screen {beeping all the wayl} until you
It go of the key!

A litvle warning: If you do rry uhis trick, vou
may accidentally "overshoot® the place you ware
atming for. Don't worry! Just use & different
arrow key to move tnhe cursor back to your
rarget, o~
{*Briving® che cursor round the screen is Ny
rather like driving a dedgem car...you can take
it anywhere you likel}

A BIG warning: You must remember to hold down
tne [CTRL} key all the time , while using an
arrow Key. 'Cause if you don't, the cursor will
leave & trail of destruction across your
soreent




There are several ways of making boo-~boos. Fortunately,
there are also several ways of fixing tnem!

"Qops ~- I've typed in an extra letterl”

Let's pretend thar vou typed line 18 like mnis:
12 PRINT "HEBLLO"

Hmmm, .that looKs a bit oddt We'll nave to get rid of thac
extra "E" {unless, of course, you want to give vour
computer a Mexican accentl)

To "rub out™ a lercer (or a space, s number, or some other
characrer) is simple...'cause there's a command to do fhe
job for us. And it's called -~ very logically -- RUBOUT!
Youlll find it above the ":" key.

To £ix this mistake:
dsing the arrtows, position the cursor over one of the sxtra
B's {1t doesn't marrer which). Now, hold down CTHL and

press RUBOUT. The cursor will "swallow" the letter
underneath ig!

"Oh, rats! I've lefr gut a letter”

Fortunately, there i3 also a command that allows a
forgocten character to be "inserted” between others on the
screen!

{Can you guess what it's called? Right - INSERTI To find
it, look above the L kev.)

Wnav if you had wyped line 1# like this?:
19 PRINT "ELLO?

That*ll newver doi We can't have a compurer that “"drops its
HYs¥1

To £ix a problem of this type:
Position the cursor over the character that should come

after the one you've left out. {In this ¢ase, it would be
the letter Ej

Wnen you ncld down [gfﬁﬂ and press INSERT, the cursor will
"push® the letrer underneath it to the right. (Wny? To make
room for whatever character you wish to inserci) In the
blank space that it's created, just type your forgotten Hi

Sorry ~- you can't take shortcuts wich INSERTI
To insert more than one character, you must
press INSERT before typing each one,
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"Good Griefi T've REALLY goofed this line up!"

Now, we know that some people never do things by halves?
And occasionally, you might mess up a line completely.

For example, You couild end up with something like:
1& NELOO"

Urk -- whar a disascer! In a case like this, the eastest
thing to do 15 type the entire line again.

Move the cursoer to the vety beginning of the line,..and
simply type over the top of tne whole thing,

After you've made this sort of correction, it's & very good
jdea to LIST your program. Wny would yeou do that? To check
for left~over, incorrect lines that may still be in your
complter’s memoryl

If you managed to get the line pnumber righr, at
least, there's & rather neéater way Lo Correct a
really messy line,
Using the same line number, just type the whole
tning in again. {This time, without tine mistakes!)
You see, your computer Knows that it can't have two
lines with the Same number,

So it*fll replace the first line, with the second
{and correct!} version,

Now, listen closely,..'cause we've got a very,
very imporeant rule to tell yout aboutl
After making cerrections of any sort (whether
you used RUBOUT, INSERT, or retyped a whole
line}, you must press RETURN | It doesn't
matter where you are on the line .,
You see, by RETURN ing you are telling your
VI-288 to take notice of the corrections you just
madel
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Chapter §

Now for a little Mathemagic!

wWonderfulil Now you've done your first piece of programming.
and it workedl] This programming business certainly is a
useful evrick, 1tan't it? But there's another side te your
VZ-268,...and it's just as useful,

In & matrer of moments, your

V2-280 can become not 2 bird...not
a plane,..but a

And it doespn’t even need to step
into & phone bootn! To rurn your
computer into & Super Calculator,
it’s just a matrer of giving
instrucrions a liwtle differently!

Wnen we wrote our first program, each step had a number.

Beginning each line in your program witn a aumber is like
talling your computer:

*Remember these stepPs..,but don't £ollow them yer”

Trie Vi-208 puts your instructions into its MEMORY, so it
won't foraet what you've told irt.

Orders like these are called DEFERRED INSTRUCTIDNS,

There's another sort of order you can give your VZI-2§8,
This one says:
"Follow this step...Straight awayi"

Orders like these are c¢alled DIRECT INSTRUCTIONS.

To get a computer to do maths problems immediately -- like
a pocket caleculator -— all we have to do is leave out the
line numbers! Now, we've told you how to turn your VI-2086
inte a Super Calculator, Pertaps the next thing to show ysu
is how to do calculations!

Imagine you wanted to Work out & sum all by yourself, If
it's a very easy one, you might use your fingers ({and your
toes, if yvou take your shoes offl}. But most of us are used
to writing sums down on & piece of paper when we want to do
them.

And that means that most of Us are used to seelng the

24



symbols for different mathematical functions looking like
thiss

addiction {or plus) looks like +
substraction f(or minus) looks like -

multipiication loocks like x
division Tooks like +
When you're asking your Vi-2¢# to work out sums for you,

adding and subtracting are no problem -~ their signs look
exactly the same as usual,

Buc what if you typed the usual sign for EE}ti@lication
inte the computer? Right -~ the VZ-204 might mistake 1t for

the levter "x"...and that would only make cenfuse the poor
thing! So when you're talking to your computer, the symbol
used for multiplicaton is * {which looks a bit like an "x”
anywayl)

The VI-288's sign for division is different, too--it looks
like this: /. If you want your computer to divide say 56
by 8, the aum vou'd give it would look like 56&/8,

Your VZ-288 can even raise one number to the power of
another! Now, most of vou know how to write a sum like this
on paper. For example, 1# to the power of 4 is written
like:

/1 o The number of the power

that you ave rateing it
The number you are to tg the emall figure
raiging goas hera. up here.

{This is really jusv a short way of saying
18x1dx1dxifL)

It would be hard for the VI-28F to write a sum like that on
its screen. So to raise one humber to the power of another,
we use the § symbol between the two numbers in the
calculation.

To get your computer to work out 12 to the power of 4,
you'd type in the sum like cthis: 18%4

{Just think of it this way--the
arrow iz there to tell the second
number where {t's supposed to bel}

j:

We did mention that your VI-2¢4 can become a Super
Calculator...and it really is capable of dolng some super
complicated sums. Buty if there are a whole lot of maths
operations in one sum, your computer will woerk things oot
in a special order:
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First: It works ot any numbers that are being raised to
the power of another {(by the way, the very grand
mathematical name for this is "expotentiation”), It does
this starting from the lefr, and Working its way to the
right.

Eg: to work our 3 4 2 4 2

the V7-2080 first works 3 4 2 (wnich is 9); then
works out 9 4 2 (o get the answer of 81.)

Second: It does any multiplications and divisions (from
1¢ft to right).

Third and last: It works out the addition and subtraction

{Erom left ta righe},

Eg: to work out 6 4 3%4 + /3

the VZ-280 works 3%d {tnat's 12), and &/3
fwhich is 2). Then it adds € + 12 + 2 (te

artrive at rhe answer of 28)

Incidentally, you might want to use a sel of
brackets in your problem. If so, whatsver is
inside those brackets is treated as a separate
little sum. It is always worked ouc bhefore
anything elset

£g: to work oat 18/{3 + 3

the VI-203 does the bracketed problem (3 + 3}
first-—and decldes that the answer is six. 5o
the sum it's then lefr with is 18/6 -- which

turns out o be 3.

GETTING VZ2-282 TO TELL YOU THE ANSWER

Last chapter, we asked the VE-28F to write something on its
screen. Remember the BASIC word we used to do it? That's
right—— the word is PRINT...and we put guotation marks
around the thing we wanted to see on the screen .

Lets's try testing it out on a simple sum. Hmm, lets
see,..now about 2 + 4. First, Lype it in like this:

PRINT "2 + 4" RETURN

Can you see what happened? Your computer did exactly as ig
was told,.,it printed what was lInside the quotes . Dnly

see the answer_l
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To get the VI-28f to work ouwt your problem and
print the answer, simply use the PRINT statement
WITHOUT THE QUOTE~-MARKS!

Care to try it out? Use CLS to wipe the screen {it's just
like naving a blackboard duseer, ismn't it?} Now, type in
your licele sum again...this time, like this:

PRINT 2 + 4 RETURN

Ta~da! A & should now be on yout screen -- and that, of
course, is your answer!

Like to add a touch ¢f class to your maths problems? We
can, you Know...by using both sorts of PRINT statements,
It's just & matter of putting your sum inte a short
program,,.like the one below, for example:

1¢ PRINT "2 + 4 ="
28 PRINT 2+4
38 END

Can you see what it's going to de? Type it into your VZ-289
(don't forget to use the key for spaces and tne
RETIIRN key at the end of each line, will youl)

Got ie? If you don't trust your typing, use LIST just to
make sure that everything is exactly right. (Isn't it greac
naving all these pelpful commands at your fingertips?) If
everything®s fine, you can RUN vyour program.

{Oh, if you'd like to CLS {{lear the Screen) again
firse, go aheadl A lot of people like to do this
before they RUN something...it looks a whole lot
neater!}

There! Now, the scresn should say

READY
RUN

2+ 4 =
2}

READY

What the program actuslly said to vour computer was this:
Line 1# said "Prine this on the screen, exactly as it
is."

Line 2% sald "Work out this sum.,.then print the
answer."
Line 38 said "That's all, folks!®

That's & pretiy snazsy trick! But do you think there musg
be a way of putting the question, and the answer, on the
same line?

Do you think we would have brought it up if there wasn't a
way?

Press LIST again, te pur your program back on the screen.
Now, can you remember what we told you about the "editing
arrows"? Use them noW, o move the flashing curseor back up
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to tne end of line 1#. {Don't forget, hold the 1CTRL, key
down all the time that you're moving the cursor arcund.)

Once the curscr is just where you want it, press the
semi-colon (the little symbol that looks like this ®;™),
Done that? Now press again--the cursor should
end up at the beginning of line 2¢, Using the arrows again,

put it back where it belongs--under the very bottom line
{READY}.

Now, a guick press of the CLS key and you're ready to RUN
yout jazzed-up program, And when you do, it'll look like
this;g

READY

RUN

2k 4 = 6
READY

An, tnat's even better, Who'd have thought that one littile
semi-coleon could be such an imporvant nelper. It told the
VZ-280 to Stay on the sSame screen line when it had finished
printing line 1¢!}

Getring more adventutous

Whoopee! The more we tell you about this wonderful little
computer, tha more you'll want to try things of your own,
Let's try to get the VI-288 to solve that Same maths
problem for us,...in a way that's even more elaborate,

Type NEW to make the VZI-288 forger cur last program. OK?
Mow, type in this one:

19 PRINT "COMPUTER, ADD 2 AND 4"
2@ PRINT

38 PRINT "CERTAINLY, MASTER!®

48 PRINT "THE ANSWER IS8";

58 PRINT 2+4

6¢ END

Clear the screen (just to be tidyl), rype RUN,..and hold
anto your hatst

Gopdness~-would youit ever have believed that a computer
could be 30 polire? Look what the VZ-208's saving now!

READY
RUN
COMPUTER, ADD 2 AND 4

CERTAINLY, MASTER:
THE ANSWER IS 6
READY

id you notice the little extra trick we sneaked in on you?
Wiere line 20 should have been, there®s nothing atv allt
Tnat®s because when you typed line 28 into your program
it looked like this:

2¢ PRIWT
In othey wWords, you told the computer to priac nothing on
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that line.,.and that's just what it did., It printed & blank
line.

You can use this trick te make your "print-outs" look neat!
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Constants & Variables

Sooner or later, evefy computer programmer will need to
know the difference berween something that's constant , and
something that's variable. We mighr as well make It
sooner...so that différefce is what we'll learn next!

WHAT'S A CONSTANT?
If you call something coastant, itr's just like saying that

it never changes~-its value is constantly the same. Here's
a little axample to illustrate the whole ildea;

These numbers live on & short number
line.,.from negative 3 to positive 3, Let's
imagine that every one of these little fellows
has a “"personality" {or value} all his own,
Fach one is different frow LhHe others,

As you'll notlce, every number has his own position on the
number lipne, Where they sit depends on their values...and
they can never, never leave thelr spot! Take number 1, for
example., He's always gor the same value, and he always sits
right where he's sitting now. Nothing can change that.

"SBut hang on!" you might say, "I can change the value of
1.0.a21 T have to do is add )} to it,
Well, let's see what happens if we try.

Writing "1+1" is really a short way of saying %Star:c at
number 1, &nd take 1 step up the number line.” When you do
chat sum,

you'll end up at number 2, of course.




But you baven't changed 1 into 2...you've just
moved along the 1line to a new numberi 1 is still
sitting tnere-~-and ne hasn't changed a bit!

You can add, subtract, multiply, and divide constants...in
fact you can do whatever you like to them. They won't
change-~you'll just end up with different constants as youl
answers!

HOW ABOUT VARIABLES?

Have you guessed yet what we're going to tell you about
variables? Right! A variable is sometning that gan change
its value. And it7s you who does the chanding...as many
rimes as you like!

fmagine that your VI-2{#8's
memory is divided up into a
whole lot of compartments...a
bit like the "pilgeon-holes”
behind a hotel reception
daesk.

Suppose youw want the hotel
desk clerk to ger a parcel
out of one of these
pigeon-heles, If none of che
compartments are marked with
a name, you can't tell him
which compartment It's
in...angd he simply won't know
where to start looking!
Before the desk clerk <an
retrieve anything, every
compartment needs to be
labelled withn a name of its
awn., When you “"create a
vartable, you are:

1. Giving & name to one of the pigeon-holes in your
computer s Memory.
2. Putting something inteo that pigeon-holet

A variable name can be:

sJust plain old A, or B, or C,...0r any letter,
right down o %,

# Any combination of two letters--like AB, 10Q,
MT and so an.

e A letter of the alphabdt, followed by any
number from # to ¢ -- for example, A3, ¥8, RZ,
N2z, (If you want to label your compertments
like this, just remember that the lerter always
comes firse! If you try to use & name like 2B,
or 4i,0r 88, your computer won't like it at
alil)
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The name you give to a variable can be longer than those
shown above,..but the VZI-288 won't read past the first two
characters of a varlable name.

if you label a variable SMILE, the VI-268 will call
it SM. The same rule applies no matter what name
you use., For example GEORGE, BANANA and
SUPERCALAFRAGALISTIC are just GE, BA, and $U as far
as the VZ-2¢g¢ is concerned! -

Warning: the VZ-2## has a special list of "reserved" words.
Now, these words —- just like a "reagrved™ ctabie 16 a
tgstaurant -- are set aside for some other use. And using
one of them as a variable nawe is definitly a no-no! (Ir
you look in Appendix C at the back of the book, you'll find
chis list.)
Unless you've got a whole lor of variables that
you want to label, we suggest that you just
stick to one-letter names. It's really a whole
lot easier!

How to put a variable intc the VI-280's memory

To do this, we'll use a new BASIC command called LET. Look
at this example:

C::D The firet part of this

(:23 ingtruction aays: The second pari says:
O "habel a compartment in "Store the value of 4 in
yaur memory g8 4. comparviment 4.%

Remenber what we told you about variables? You can change
their value whenever you want, To change the value of A to,
say, 7, simply type:

LET A=Y

Your VZ-20# will find the compartment named A in its
memory. There's only room for one value in each
compartment. So after your computer has "formed" the new

value (in this case, 7}, it will use it to replace whatever

is already inside A.

Easy, isn't 1t? You can change the value of a variable just
by aiving it a new one}
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Now, for some very surprising newst There are a few
short¢uts that a programmar ¢an take,..and here's one of
them:
When you give your VI-284 an instruction to create a
variable, the word LET deesn't have Lo go at the
beginning! You can leave it out Altogether «- your
computer will understand what you want.

(Really, LBET is only there to remind us humans what the
rest of the command is doingl}
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More Mathemagic!

Hello? Anyone there? Oh, Jood...you made it tnrough
the last chaprer. We're very glad to hear
it~-because now you knoew all about the LET
statement. Not only do we use it to label a
compartment in the VI-208%s memory; but also ro put
a 'wvalue' inte that compartment,

That's one way of setting up & variable, This chapter,
we'll learn another BASIC statement that'll do a similar
job to LET. But it goes about doing it in a different way.

The word for tnis new statement 1s INPUT., Here's the
difference:

LET A=7 says: 1. "Label a compartment in your
memary as A,"

2. "Put & valuve of 7 into compartment
A-—-immediately."”

INPUT A says: L. "Label a compartment in your
memory as A"

2. "Don't put anything into compartment A
yet...just wait where you are untill a value is
cyped in from the keyboard,”

See the difference between the two? If the VZ-268 stumbles
apon an INPUT statement wnen RUNning a program, it'il stop
and wait (very patiently, too!} for you to tell it what
you'd like the walue of A to be.

INPDTreally is an exrremely helpful word to know. Want to
know why? OK...we'll show you!

DANCING ON THE TABLES.

Just about ewvervone we know absolutely
nates having to do "cimes-tables”
{Yuk!}. You remember,.,they loock like
chis:

2 X 4 =8
I X 4= 12
4 X 4 = 16

. ..and sc an.

Yeas, ves. (Jeneral groans all round. But
never fear! Your trusty VI-2080 has come
to the rescue! By the time we've
finished tnis chapter, you'll never
nave to do a times-table agaip...'cause
we're going to train your computer to
do them for you. Ah, what a blissful
thought i
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S0, let's get starced, It's not a difficule
program at all...we'll go through it with you,
step by step,

Before we can do anything, wefll need a number vo multiply
by. How 'bout something simple to start with? 4 should do
nicely.

The very f£irst thing we'il need to do in our program is
qive the VI-2¢# a number to multiply by 4. Wouldn't you
like to have your computer ask vou for it, very politely?

We tnought sol Perhaps the first line of the program should
look something like this:

Jig PRINT "WHAT NUMBER, PLEASE" |

Now, line 28...and now it's time to put our brand new BASIC
word—-INPUT-inte action. Type in the following line:

2o INPUT A ]

(Remember, when the VI-20¢ is RUNning this program, it’ll
stop here and wait for us to give it something to put in
pigeon-hole A.)

What we'll want the next line te do is print our sum, and
it's answer, on the screen. Hey, that's easy! Wefve done it
all before In chapter 5 Type this inte your computer:

g PRINT A;" X 4 ="; |

Hey, just a minute...there are 2 semicolons in that line,
If you noticed them, that's gooB8. We know what the second
one's for--but what about the first? Well, relax., It's just
another litrie trick to make things easiert! You see, in
this line you want the VE~280 to PRINT:

¢ Toe number that you put into pigeon-hole A

wraand...

e The bit in qQuotes that comes straight after it
8y putting & semicolen between theSe twe things, you Can
use the same PRINT inscruccion for both of them.,,and
they'll be printed side-by-side on the same line,

You probably know what comes next wlthout our having to
tell you! It's the line to get the VI-288 to do your
calculation and tell you the answer...and it will look like
this:

lag PRINT A+*4 i

Of wourse, this is simply saying "mulriply whatever i3 in
pigeon~hole & by 4, and print the answer on the screen.*

This is a times~table--and we won't be content with just
one sum}! You'll probably want te multiply other numders by
4, too, So in line 58, why not get the computer to ask for
your next number to go inte pigeon-hole A? Here's how we'll
do it:
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{58 PRINT "ANOTHER NUMBER" |

Right--s50 exactly how do we get this new number into A, No
sooner sald than done, thanks Lo the next iine of our
program. In line 68, we'll use our old friend the GOTC
command, Type this:

60 GOTD 268

T™his GOTO command really is a wonder, isn’t it? It will
send your VI-200 zooming back up to line 28--and it'll wait
there while you think up ancther value to pur into

plgeon-hole A,

Don't forget what happens when you tell
your computer to store a new value in a
parvicular compartment in {ts memory.
Firsr, it forms & new value for your
variable. Then it removes what's alread
inside that pigeon-hole -- and puts the new
value in its place.

And there it is) Your very own Program bto work out the 4
times-table for you, But why should you take our word that

it works -- when proving it for yourself is as easy as
feeding in RUN 2

Go ahead and try it (and don't forger to CLS first, will
youz)

Hey--what's this? All that's on the screen so far is

READY

RUN

WEAT NUMBER, PLEASE
2

We did warn you abour that! The dJuestion-mark in the second
line of your program is just the INPUT statement deing its
job, VYour computer wants you to give i1t a number to
multiply by 4. Well, there's no point in keeping it
waiting! Let's tnink up a number., Er,..what about 2?7 Type

it in, and press

READY
RUN
WHAT NUMBER, PLEASE
? 2
2 X 4=8
ANOTHER NUMBER
?

Blimey! It does work, after alll Bee if you can work gut
wnat's nappened. The program has "Jleoped® right back to
that INPUT statement on line 2&..,and now the VI~-2088 is
asking for apother number to multiply by 4., And it'li keep
on answerind your guestions, and looping around to start
again, until vou're tired of giving it new numbers to play
with. {0z until ft's time for your dinnertj.
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Go ahead! Try a few more numbers, just for the hack of it.

Perhaps you're ready Lo try another
times-table,..the 9 times-table, for example.
Easier done than said! It's just a matter of
changing & couple of lines in your program.

Firse, press~it'll stop the VZ-284 in

its tracks.

Next, LIST your prodram on the screen, Now, use
the editing arrows to change the "X 4 =% in
line 3¢ to "X 9 =%, Then change line 48 so that

ic says A*9 instead of A*4,

Don't forget to press the key after changing each
line!
All done? Move the cursor down Lo the botctom
again (so that in's flashing underneath READY},
Type CLS, and RUN your new program...you'll
find that the VZ-288 will now multiply any
number you give it hy 9¢

Now: a little program for the lazy typesi oh, you know who
we mean...those of you who think it's a bit too much
trouble to INPUT a new numbey each timei Believe it or not,
this program will get your VZ-28¥ to increase the value of
A every single time it goes round the loop., And do it
automaticaliy, toot

18 A=)

2% PRINT &; ¥ X 4 =";
30 PRINT A*4

46 A=p+l

56 ©GOTo 28

Once this program is RUN, you don't have to do a thing!
{Except, of course, to sit back and be amazed.) This is how
it works:

Line 1@ stores a value of 1 in & pigeen-hole named A,

Line 28 prints the sum that the computer is about to do on
the screen,

Line 38 actually does the calcolation -~ multiplying A
{which is 11!} by 4, and printing the answer.

Line 4¢...ah, here's the secret ingredient in our
Fivtomatic® times-table! This line says "add 1 to whatever
is stored in pigeon~hole Ap®

Line S5F "loops® the program back to line 20.

The first time around, your compluter will add 1 to
l...giving A the value of 2, Next time, the value
of A will be changed to 3. Then to 4, then to &,
then to 6.,..,and s¢ on, In fact, the VIZ-269 wil}
just keep on increasing A by 1, and multiplying it
by 4, until you BREAK the program}
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That's & pretty nifoy trick yosu've taught your computert
Ir'll work ne matter what number you want to do a
times-cable for -- and you definitely deserve a pat on the
pack for mastering it. But whew...this chapter really has
been hard work! You'd probably like a rest now (and a
chance to play around with your new programming skills!}.
So we'll leave you alone for a while,
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Making decisions!

Are you with us so far? Good! Because it's
about time we got started on some really
exciting stuff, We're going to learn about one
of the most powerful BASIC statementis you can
ever use in your programs. It's called
FF~-THEN-ELSE

As you learn more and more about programming, you'll be
amazed to find just how handy this statement <an be, Hey,
now don't go getting all sgueamisn and scared on us! We
said the IF-THEN-ELSE starement was powerful-—but that
doesn't mean LNRAL it has to be hard to use. Just wait ‘til
you finisn reading this chapter. We bet you'll be wondering
whaty you were worried abour.

Putting & program into your VZ-289 is & bit like planning
out a 'jogging track' for your computer to RUN
along...and when You ask it to RUN the program, that's
exactly what it does., It starts at the beginning of the
program {(remember? That's the smallest line number), and
keeps on jogging until it reaches the end.

Wwoen vou put aniF-THEN-ELSE statement into your program,
it forms a sort of '*fork’ or ‘branch' in the track thag
your computer is running along. Now, this is a bic
confusing for the V2-288. Suddenly, there's more than one
way tnat it could cheose to go...how can it tell which 1s
the right one? It can't, of course--not all by itself.
You'il have to give it a bhir more information, to help it
‘degide'!
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Here's an example that should make the whole idea pretty
simple to understand,

Imagine you are walking down a road in an unfamiliar
suburb, on your way toe wisit a friend. Youw want to find
your way to your friend’s house...bur because you don'tL
know where youfre going, you'll nave to rely on the road
signs that you find along the way to give you directions.

50, there you are strolling along. It all seems easy encugh
when...Hellof What's tnia? You've come to & fork in the
road, It branches off to a dirt track in one
direction...and a concrete lane in the other. Which way is
che right way? To decide which path to take, you're geing
to need more information. Unfortunately, though, you
haven't got & clue where you are--80 where are you going to
getr this information from? Never fear! Rignt ar the fork,
chere's & road sign to help you, It says:

And there's your answer! To
find out the right way to go,
all you have te do is examine
the condicions--in whis case,
che weather conditions.

So, how do you go about
examining conditions?
Simple--by testing them!

?

1f you look closely ar the message on that sign, you'll see
that it's divided into three parts. See them? One part
starcs with 'IF', one with "THEW', and one with 'BLSE'.
{How convenienti)

IF it's not raining
THEN GOTO tne dirc track
ELSE GOTO the concrete lane

Here's how you'll work out the puzzzle of which way to go:
First part:
IF it's

Ask yourself "Am I gecting wet?

If you're not, it shouldn':

take too long to work out that

tr's not raining! And if ic's
nor

not raining, you know tnat this

part of rhe stavement is true,

not raining...

So you mist go stralght to the

Second parts
- JTHEN GOTO the dirt track

And do exactly as this part rells vou,




Bur what if you asked yourself "Am I
getting wet?® -~ and suddenly realised
"Yes, T am! Hey, it must be raining."
Well, if it is raining, then cthe first
part of the message can't be true. And
if iv's false, you mustn't follow the
instruactions in the second part -~
you®ll have to bry something ELSE.
Which means you'll have to go to the

Third part:

LS EGOTO the concrete
lane,

and do as this part £ells you, instead!

JK, S0 now we've worked out how a human being {like vyou}
would deal with a 'fork' ih wne crack thar they're
following. Actually, we do have a very good reason for
telliing you all this) We just want to explain that when the
YZ-280 comes across a ‘fork’ in its pregram, it deals with
it in pretty much the same way...with a few differences, of
courseal

Difference WNumber 1: If we want to use che ¥FP-~-TPHEN-ELSE
statement to "force’ your computer into making a

choice about Something, we'll have to give it two

things to compare against 2ach other, These things can

be either variables or numbers. Computer operators call
themn 'expressions?.

Difference Mumber 2: When you were Lrying to get to
yodr friend's hHouse, the weather condicvions were what
you were testing, There are lots of sther conditlons
that could influence your decision in other
situations...the cheoice i35 really qguite enormous!

Thne VI-2d#, on the cother hand, has a much more limited
Choice of conditions to test, Wefll call them
"relations"-~because what your VZ-288 will actually be
testing 1s how yout two expressions "relate™ to each

This 1s the list of relations your VZ-288 could
use., (To make it easier to write, each relation has
a special symbol all its own):

Equal to

Nou equal to

Less than or equal to
Greacer than or egual to
Less than

Greater than

WA A
Wl R v

Ah, tne feeling of power is wonderful. New vou know a way
to Eorce your computer into "making up Tt¥s mind® about
which direction to go--without asking your advice first! As
you might have guessed already, this power 15 going to let
you relax & bit...wnile the VZ-208 rakes over more of the
woark. Afrer all, what else are electronic slaves for?
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when making a fork in your program, IF and THEW are
absoclutely essential, ELSE, nowever, is a different storyl
This statement can be left out,..if you put the ELSE
instructions on the program line direcely after che IF~THEN
linet You see, tf the IF part of the statement tarns oat to
be talse, the VZ-200 will ignore the THEN part. Instead,
it'll drop straight down to the next line of the programt
{&nd carry out the instructions there.)

It works like thiz: 56
i IF it's not raining TBEN GOTO the dirt track d@é
20 GOTO the conCrete lane L ] W

""

Have a birt of a rest now...read back over this chapter,
just to be certain that you understand the IF-THEN-ELSE
statement, 'Cause next chaper, we'll show you how Lo put
your new-found power to work!
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Just playing around...

Good grief! Are we really up to Chapter % already?

If youtve stuck with us all this way, you must have learned
lots and lots abour your little computer. In fact, by now
you're probably starting teo think of your VI-208 as s
friend, rather than & mystery!

We hope so, anyway. Now, what are friends for? For one
thing, friends are for having fun with?! Be tnis chapter,
we'll help you discover how to play games with your VZ-284,

We must admit, the VIZ-288 isnft terribly goed at a lot of
games., For exemple, you'd never catch a computer playing
tce hockey, or ping-pong. Monopely is a bitv too nard for it
to manage., And leapfrog is, well, simply out of the
guestion! But theré is one sort of game tnhat the VI-208
does love to play--and that's a guessing game.

S0, what are we waiting for? Let's learn how to play!

PICK A NUMBER, ANY NUMBER

At last, & chance to TLry out that powerful new statement
called IF-THEN (no, we don't need to worry about the ELSE
this time},

Before we do any further, think of a number--any one you
like. Got it? Good-—keep it to vourself, Tnis will be our
“mystery number®.,.and nobody will know it except you and
your VZ-2849, (Don’t you just love mecrets?!)

And now: on with the gamel We're dgoing to write a program
that will get one of your human friends to guess your
mystery number,

Look closely at the program below., No, don't

panic...there’s nothing tricky in it! Bvery command in
there is something we've encountered before. You might
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actually be able to tell, just by looking, how it's going
to work! {Pon't be upset if you can't --we'll ge through it
line by line in & moment,) Type eacn line exactly as we've
Shown Yyou.

12 A=7

2@ PRINT "GUESS pY NUMBER"
3¢ INPUT B

42 IF B=A THEN GOTO 74

5¢ PRINT "WRONG! TRY AGAIN"
68 GOTD 3¢

7¢ PRINT “YEP, TRAT'S IT"
8¢ END

Finisned already? You are getting good at using the
keyboard, aren't you! NGW, as this is the longest program
we've given you so far, it might be a good idea te LIST
your proegram, just to make sure that's everything's
perfect, Do that now.

Does it leok DK to you? Terrific. Now, here's a nhandy
little hint. Up 'til now, you've been pressing CLS every
time you'd finished LISTing your program., Wouldn't it be
neater if we put the Clear the Screen command on a line
right at the beginning of your program?

That way, when the VZI-28¢ RUNs the program, the firsrc thin
tt will de is wipe the screen clean, Yes, we thought you'd
like the sound of that!

Underneath what's slready listed on the screen, type this
¥

line:

Now 4o you see why we leave gaps between line numbers?
Number 5 is smaller than 18...and so our new line will
become the first line in the program. Oh, so you don't
pelieve us? OK-~just press LIBT again and see for yourself.

See? There®s our CLS line...right at the top of the
program!

Oops...got right off the track for a minute there, didn'c
we? Let's get back to explaining how the game works.

ANALYSING THE PROGRAM

Line 1@: This is where we whisper our "mystery

number® to the VZ-208, and tell it to nide it away
in a compartment called A.

Line 28: Prints & message on the screen, asking
your triend to try and guess the secret number.
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Line 3#: Tells the VI-208 to first label ancther
compartment in its memory as B, It will then wait
for your friend tc think up a number. When they
type in their guess, your compurer will put the
number into pigeon-~hols B,

Line 46: The IF-THEN statement goes into action!
Fhere are now two variables in the computer's
memory. A contains the myStery number; and B
contains your friend's guess. Whan the VZ-200
reaches line 4@, it*ll step and compare whatever is
inside A, with whatever is inside B,

Remember, the IP-THEN statement makes a 'fork' in
the program...and the VZ~-28@ has to decide to which
way to go. IF B is equal to A, THEN your computer
will decide ro GOTO line 7d--which prints a message
that the guess Was correct.

Bur if B8 1s not equal to A, then the IF part of the
IF-THEN statement 1s false,..,and the VZ-240 will
decide to ignore the THEN part and go straight to
the next program line (line 58},

Line 5#: Prints a message to tell your friend that
s dEE

thelr quess was wrong...and offers te ler them cvry
again.

Line 6@: This line loops the program back to line
IF,Feddy for the next guess to be INPUT into
compartment B, If they keep on guessing the wrong
number, rhis line will simply keep on looping the
program back, ready for their next try. Your friend
can have as many duesses as he or she likes!

When they fipally hic the jackpoet, and the number
in compartment B is egqgual to the number in A, the
VZ-2d¢ will GOTO line 78, Print the message there,
and then drop down to line 88 to end the
program~-and the gapel

Can't wait to try it out on someone? Well, thnau's
alright--we don't gxpect you to wait, It's all so
exciting...yot'd better gqo and find a friend {or two)} to
play your game with vou! We'll be right nere when you've
finished.

NOW, TO BIGGER AND BETTER THINGS

Congratulations...was your friend impressed?

They certainly should have been...that's a pretty sSnazzy
program you've got there. But gosh, why should we stop
now--—when by adding just a few more lines, we can make it
shazzier still?

The IF-THEN statement really made tnis program scmething
special. And we only used one of the comparisons (or
relations) youf computef ¢&n use to help choose the way to
go! How about adding a couple wmore, from the list we showed
you last chaprer?
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Oh good~-~we had a feeling that you'd agree! Press LIST to
PUE Your program up on the sSereen again.

First: change line 58 to say this

{58 IF B>A THEN GOTO 56 ]

{Te make the change, all you need to do is move the cursor
to the beginning of the existing line 5@...and type the new
line over the top of tt. Don't forget to ﬁﬂfzggij at the
end!}

When that's done, move the cursor down to the very bottom
again and type these lines:

%2 PRINT "ToO LOW1"
54 GOTO 38
56 PRINT "TQO HIGH:"

Yet again, those sSpare line numbers are coming in handy!
Told you they would, didn't we?

Type LIST again. Your computer will sort the line numbers
out into their proper ordef--sc your new program should
lock just like this:

5 CLS

14 A=7

2¢1 PRINT "GUESS MY NUMBER®
38 INPUT B

4@ IF B=A THEN GOTO 78

5¢ IF B>A THEN €OTO 56

52 PRINT "TOC LOW!™

54 GOTO 34

56 PRINT "TQ0 HIGH!"

69 GOTO 3@

78 PRINT "Y#PI THAT'S ITI*®
8% END

This program will run in exactly tne same way as the last
one, until line 538, 1f the guess in B is egual ro the
mystery number in A, the VI~28# will zoom straight to line
78. But if B doesn’t equal A, the VZ-28¢ will drop down ta
the next program line. And here's where things get more
interesting! Since we've changed our program arcund, we've
gor a new, improved line 58.

In our jazzed-up program, line 58
contains another IF-THEN fork,..and
your computer has to make another
comparison becween B and A bBefore it
can decide which way to go. This time,
we want Lo check whether the nomber In
8 is larger than the number in A. IF it
is, THEN the VZI-20¢ will GOTO line 56.
56 prints & message Lo 3ay that the
guess was TOO HIGH. It then goes to the
line below--line 6%, 68 'loops’ it back
to 38, to walet for your friend to make
another guess,




But tf B isn't larger than A, the IF
part of the Second IF-THEN statement is
false. Bo the VI-288 will continue on,
to the next program line in order—--line
52.

Now, we know that B isn't equal to A, And it isn't larger
than A, either. 5o if your VZ-288 nas finished up in line
52, vhere's only one thing that B can be--and that's
smaller than A. In this llne, the VI<288 is told to print a
message sayihg the guess was TOO LOW,.

What comes after line 527 Line 54.,.and this line also

‘loops' the VI-288 back to 38, ready to avtoept another
Juess.

Don't you feel clever? Now you've got a program
for & guessing game that'll actually help the
player...by offering hints along the way!

Who needs a computer that can play leap-frog, anyway?!
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Ghapter 10

No matter how many friends vou've got, there will always be
2 time when you Just can't find anyone to play games with
your VZI-268 and you. Well, cheer up...you don't have to
wait ©ill yvour friends are around te have funh with your
computeayr!

You can't really play the guessing game we showed you last
chapter, all by vourself. At least, we suppose that you
could, But it wouldn't last very long! After all, the
“mystery number® is ao mystery to you--you're the one who
thought it up in the first place. So your very first guess
would almost certainly be correcc...and the game would be
over as soon as it begant

We can socon f£ix that lictle problem for you! ALl we nave to
da is make & small change Lo the program at the end of
chapter $.

Once again, it's time to learn another
wonderful, nelpful BASIC word--RND. This
command means "Think of a number--but dontt
tell me what it ist”

We know what you're thinking...if this new trick will ges
the computer to “"think", it must be magici Well, it's not
exactly that--but it Ccomes pretty closel The RND command
asks the VI-208 to pick a number out of the air,...almost
like 3 magician pulls rabbits out of a hat.

Now, just a moment. If there's something that there are
plenty of, it's numbers, In fact there are millions, upon
billions, upon trillions of them (and more besides!) So,
what If you let your computer choose any number it wanted?
You could spend months sitting there guessing~—and stcill
not get it rightl -

Fair's fair...,we'll have to narrow down the range of
numbers that your VZ-282 can choose from.

Directly after the RND command, you'll need to put
a humber in brackets, Just to demonstrate what we
mean, we'll use 5¢. Now, your RND command looks
like this:

Do you know what¥this command is telling vour VI-288 now?
Itts saying "Choose any number you like--as long as it's
bertween | and S§:7.

in cther WOrds, your colputer now has 56 nuwbers in iv's
hat...and it will pull out one of them to ba the secret
number. —
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Rh, that makes things a little
casier! Now you Know that the
number you are Lrying to guess is
spomewnere between 1 and 5#.

2f course, the number you put
inside those brackets is up to You.
If you want to make the mystery
namber gasier to guess, you could
use a smaller number...1@, for
example. If you'd like to make the
guessing game more of a challenge,
just use a larger number..,.say,
56# or higher!

Now, let's get back te our Q\ﬁ
program., If it's s5till in your

Vi-28¢*'s memory from the last :
chapter, terrific, All we have to o
do is change line 14, so that it

Says:

{190 LET A=RND{58) |

The new line 1@ is saving to vyour
computar:

"First, label a
compartment in your memory
as A, Now, choose & number
bertween 1 and 58, and putc
i1t intoe compartment A."

1f you turned your VZ-28#8 cff bectween chapters,
never mind. Just tura back a couple of pages to
find the program, and type the whole thing in
again. Don't forget to substitute the new line
19 for che old onet M

and there yvou have it! A guessing game to play with your
Vi-288,when there's no-one around but the two of you, And
vou can play it as often as you like, too...every time you
RUN the program, vour electronic friend will think up a

JUST A BIT ABOUT ‘PUNCTIONS'

Yep, that word RND sure can make things a lot more
tnteresting, can't ic? Now that we've introduced it you,
we'll tell you what it is! RND is a "function®.

Wnat would your answer be, if we asked you what a funotion
is? Well, Lf vou're not mathematically minded, you might
say that it's an end-of-the-yeayr dance organised by the
sacial club!

But if you do know a bit about marhs, vou'll probably reply
(quite correctly) tnat a function is a sort of *law'.
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There are different laws...and they have different
joks to do., When we apply the Tlaw' of a function
to & number {or "value"), the law will carry osut
iv's own special ecalculation--and rerurn a new
number value as the answer,

RND is jusc one of the diffecrent functions that you Can use
with your VI-248. Now, a lot of these would be useful for
people who want to solve guite asdvanced mathematical
problems,

But of course, not everyone is likely to want to do thatt
Are you a passionate maths-hater from way back? If so, tust
turn the page quickly, or hide under the desk. But
please~~not yer! Heat us out for one moment longer,

Like it or not, we're goling to tell you about one more
function. Because at sSome stage, just about everybody (yes,
even vou!} will find fv useful., It's called SQR, and we use
it to find the sguare root of & number.

Let’s think of a number...16 will do. Here's how we
use SPR to find the sguare root of our number:

IPRINT SOR (16} ]

Whnen we've typed this line, the VZ-2068 will print the
answer on the next line downs

L]

Right, now we'll list the rest of the funcrions
and their uses. If you understand maths--read
through ic. If you don't--go and make & cup of

teal

A LIST OF NUMERIC FUNCTIONS

Function What it does

ABS (X} Returns the absolute {positive} vailue of X

SGN (X} Returns the sign of the argument

: X negative returns — 1

X positive retums + 1
X zero retums @

SOR {X} Returns the square root of X. X cannot be
negative,

LOG (X} Gives the natural togarithm of X, The value
of the argument must be greater than zero.

EXP (X} Gives you the value of e*, e = 2.71828

INT (X) Gives the greatest integer which is less than
or equal to X.
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RND (X)

SIN (X}
CcOos (X}
TAN (X}

ATN (X}

Gives random whale numbers between 1
and X, If X eqguals zero RND (X} returns
random numbers between @ and 1. X can-
not be negative,

The argument of the trigopnometrical func.
tions is in radians . The range of X is
-9999999 < (X} < 9999998,

This gives the result of ARC TANGENT in
RADIANS.
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Telling your computer “where to get off”’!

The more we discover about computer programming, the more
exciting it gets! But hey--don’t you think it's time we
took & bit of 2 break? After all, everyone has to come up
for air soconer or later!

That's why this chapter, we thought we'd step back onto
familiar grouhd for a while. So relax and take a deep
breath...'cause we're going to learn a bit more about our
old friend "“loopingi™

"What~~again?" youfll complain, "You mean to tell
me there's still something to learn about it?®

There sure is! Bur befores we tell you what you don't know,
let's think back over what you do.

The wvery first loop we learned to use was the
never-ending, merry-go-round variety.,.you remember,
the sort that will keep looping until the cows Come
home. And if we hadn't shown you how to "put on the
brakes" (using the BREAK command}, the cows would have
beaten it home long ago! We also told you about the
STOF statement, Which gets the VZI-262 ro put on its own

brakes. And, of course, the CONT command--~which stacis
Lhe merry-go~round spinning once more

Now, how about the loop we wsed when writing our
"guessing~game” programs? Yes, that's right--it did
nhave an end...eventually! If the first guess you INPUT
didn't succeed, that particular loop let you try, try
again {and again)...until vou guessed the secret
number! When you did, tnat was the end of tne ride.

But we couldn’t rell exactly how many times it would go
arolnd the loop-~cause we didn't Know how many trys it
would take to guess the right number!

O

Wouldn't it be nandy if you could ser a limit on the number
of times the merry-go-round will go merrily 'round? Sort of
like giving your VZ-208 & "ricket” for rthe ride. A ticket
chat tells your computer how many loops it must make before
itt's "time to get off*

#mm...£funny you shoold mention that! As it happens, there
are two ways to make a loop with a fixed end.
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LOOPS WITH A LIMIT -~ USING [F-THEN

Anh, where would we be without the marvellous statement
called IF-THEN? Here's yet anothefr way that it <an help us
out, As you know, IF-THEN gets your VZI~280 to make a
"decision® aboutr sSomething. So why net get your computer to
"decide® now many times It nas gone around a loop?

We promised to stay on familiar ground this chapter, didn't
we? 8o, to see how this new trick works, let's try it out
on something we already know--the little program for
working cut a 4 times-table {iv's the last one in chapter
Tie

Type it back into your computer's memory:

5 CLS
18 A=}
28 PRINT A; " X 4 ="
3¢ PRINT A4
48 A=A+l

5¢ GOTO 28

1f we ran that program right now, you know exactly what it
woeuld do. (0h, come on.,.of course you do!) It will
ingrease the vaiue of A by 1, each time it goes around the
loop.

Now, suppose we only want to go Up te 12 X 4, That's easy!
At the bottom of the program, just type this line:

45 IF A=13 THEN END

As you know, line 45 will slot into place between lines 4¢
and 52, Now, our program looks jlke this:

5 CLS

ig¢ A=l

20 PRINT A;" X 4 =";
38 PRINT A*4

40 A=A+l

45 IF A=13 THEN END
54 GoTO 28

want to see it itn acrion? OK.,.vou know what to do. Just
rell it to RUN, (And prepare to jump up and down with
excitement!}

It works! It works! Thanks rto IF-THEN, welve created our
very first loop with an end. And how did we manage it?
Perhaps you've guessed already.

By adding line 45, we got the VZ-28F to “test" the
value of A, sach time it changed. IF A was scill
smaller than 13, your computer simply made another
trip around the loop. But IF A wasn't smaller than
13 THEN it “decided” to END the loop...znd the

programl
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Do you see what this program has done? It's given your
computer & Licket for the merry-go-round,..one that says

*Go arcund 12 times,...and then getr off!"

So much for Method 1. it worked beautifully, didn't
it? In fact, you're probaply s¢ impressed that you
just can't wait vo hear about Method 2!

Now, now...don't be impatient! Before we can show you the
second method, we'll have to
teach you Lhree brand new
BASIC statements., And that'll
have to wait until next
chapter..."cause you've done
quite enough for the time
beingt
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pter 12

Still iooping (using FOR-TO-NEXT!)

Do you recognize the BASIC statements itn the heading of
this chepter? Probably not,..'cause we haven't told you
about them yeruf

Mo, we haven't forgotten what we promised at the end of
chapter 11! This chapter, we'll show you that second way of
giving your VZ-280 a "ticket”™ to make it loop 2 fixed
number of times, And the new commands we'll be using? You
guessed it--FOR-TO and NEXT!

FIRST OF ALL: FOR-TO

The first thing that the FOR statement says (s "mark a
pigeoni~hole in your memory with the following”.
(For this exercise, we'll name the pigeon-hole
A.,.but you can choose any letrer you likel},
Does that sound familiar to you? Well, it certvainly
should...the good old LET statement does exactly the same
thing! But that's where the similarity ends.

The LET statement gives your computer only ohe number, or
value, to store in that compartment...for examples:
LET A=T7,

The FOR statement, on the other hand, shows the VI-2048 a
whole group of numbers...say, all the numbers from 1 to 12.

Now, you might try writing your FOR statement like
this:

POR A =1 2 3 4 5 6 7 8 9 1@ 11 12

...but please! Dan't! It simply won't work. And

even if it did, it really would be a bit tiresome.
Especially if you were using & really large number
group {imagine trying to write a FOR statement for
rhe numbers from 1 ro 1881} No, we've got a beuter
{idea. Wouldn't it be easier to use the word T0, and
write your FOR statement like this?:

FOR A=} T0 12
ah, yes-—that's a whole lot more sensible.

*Sansible ot pot...that's not going to workl" some of vou
mignt say. "All of those numbers won't fit into one
comparcment, will they?®

If you were one of the smarties who notieed...very
good! You're quite rignt--it wouldn't work. A
variable can never have more than one value -- at
least, not at the same time.
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But don’t panic yetr! Here's what FOR A=} T0 12 is really
saying:

"OR, VZ-208--listen closely. I have 12 numbers that
1 wish to store in compartment A, I want you Lo
change the vaiue of A 12 times,..and each time, ler
A equal the next number in the group."”

For example: say the firsv value of A is to be 1, The next
time, A will egqgual 2. And the next time, A will equal 3.
Fach number, in turn, is stored in compartment A..,tight up
'til A=12)

{Get the picture? It's like asking vyour
computer to walk up a fIlIight of 12 steps--one
step at & timel)

Next, comes,,..NEXTI!

Ahal! Now for the blg question., Exactly how do we get the
number in A to change?

We're glad you asked, You see, the FOR-TD Statement “opens®
a loop. S0, at the end of the loop, we'll need ancther sort
of statement to "close® it...and send the VIZ-248 back to
the beginning to start all over againt

Up until now, the statement welve been using to "close"
leops is GOTO. As you Khow, it's a very nandy statement,
- And if we used it at the end of our FOR-T0 loop, it'd
certainly send the computer right back to the beginning.
Hang on, though! There's a "bur”,..and it's a big onel
The GOTO Statement wen't tel}l che VI-204 co change the
value of A, will it?

Obhwiously, we're going to need a new sort of statement., And
as it happens, NEXT fits the bill perfectliy!

Here's how we'll use NEXT to close the loop around variable
B

NEXT A
+.sAnd here's what it tells your computer:

*Ge back to the FOR-TO at the beginning of the
loop,...choose the NEXT value for A,..and start
againt"

LIGHTS.. .CAMERA. . ACTION!

well, now you Know the story of POR~-TO-NEXT.
Weuld you like to see them in actien? Yes,
wae thought you would] Let’s use a brand new
program to put them through their paces.

Hmmmm. .. anybody got any suggestions for a
job to give your computer?




Burekal (We don't have a clue what that word means...butr we
do have a bright ideal} Wny don't we get the VI-288 to work
ont the 4 times-table up vo 4 X 17 agaln--just as we
learned to do last chapPtery oniy this time, we'll use the
FOR-TO~NEXT statement instead of IF-THEN.

All agreed? OK-—here we go. Type in this program:

5 CLS
19 FOR A=1 70 12
29 PRINT A; * X 4 =%;
12 PRINT A*4
43 NEXT A
58 END

Now, for the blg momenti (Drum~roll, pleaseal}. RUN the
program...and watch this!

Ta-da! If you did everything rignr, your VI-288 snould have
done the 4 times-table up to 4 X 12,.,just as it did when
we used IF-THEN!

Feeling pretty impressed? If so, stay tuned for the next
exciting episode (well,..the nexv exciting ghapter,
anywayi) Because there's even more fo learn abouc
FOR-TO-NEXT .

Byl
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Chapter 13

Even more about FOR-TO-NEXT!

When we first raised the subject of POR-TO-NEXT, we'll bet
you never dreamed that it would turn out to be 30 powerfull

And now, something else to amaze you! By tagging one more
BASIC word on the end, we can get FOR-TO-NEXT to do even
fancier tricks!

Bo you aver run 4p & flight of stairs two steps at a time?
Well, our new word--called STEP--can ask the Vi-208 to do
the same sort of thing. And do it even better than any
tiuman could! Using STEP, you vcan order your computer to
climb the stalrs three at a vime! Or ten at a timet Even
19¢ at a time, I{f you like!

Here's an example of how it is used:
FOR A=} TOD 12 STEP 2

FORA1TO12
STEP2

Ancttier talent of the STEP instruction: we can use it o
actually write a "backwards"FOR-TO-NEXT loop. That is, one
that uses the bhighest number first--and works its way down
to the smallest!

Amazing} Here's an example:

FOR A=}2 to 1 STEP ~1

Here's what it maekes your computer do:
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FORA 127TO1
STEP -1

A loop that goes in reverse? This we've got to seei Type in
this program:

5 CLS

19 FOR A=1§ TO 1 STEP -1

26 PRINT A; " GREEN BOTTLES,"

3¢ PRINT "HANGING ON THE WALL,"

44 PRINT A; " GREEN BOTTLES,"

54 PRINT "HANGING ON THE WALL,”

§¢ PRINT *AND IF 1 GREEN BOTTLE®

76 PRINT *SHOULD ACCIDENTALLY FALL,"
8¢ PRINT "THERE'D BE ®; A-1 ;" GREEN BOTTLES"
og PRINT “HANGING ON THE WALL1"

168 NEXT A

113 END

Now, just about everyone knows how this song goest It
srarts our with 1% green bottles...and each verse knocks
one bottle off the wall. {It's supposed to ke
acoidental--but we're not so sure about thati} Bvery verse
starts oubt with 1 bottle less than the previous one...and
when all ten bottlés Have fallen, that's the end of the
song.

A closer look,

We already know what theFOR-TO stavement in line 1 will dol
The first value to go inte pigeon-hole A will be 14, the
negt will be S...and so on, until A=l,

Tne next 4 program lines print the current value of A,
followed two lines of the song., (Tnris is done twice}.

Lines 68 and 78 tell the watcoher that } green bottle is
abott to fall.
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Line 8¢ has several jobs., fu:
s Calculates how many bottles will be lefr if 1 is
subtracted from A; and then,..
& Prints the answer to the som in the middle of a
song line.
Line 146? Tnis "closes” the loop, and sends the program
back to the FOR-TO statement at the beginnipg ~- where it
Stores Lhe nedt value in A,

When the computer has looped around 1@ times {and
therefore princed all 16 verses of the songt), it
will drop down to ling 114 -~ and 2nd it all! (%o,
don't worry! We mean that it'll end the progranm,
nor commit soicidel)

Well, what are we waiting feor? Lat's RUN it -~ and see a
reverse FOR-TO-NEXT loop in actioen!

On.,.thar was a bit disappointing! It certainly werks. But
ney...den't you think that it works a bit foo well? Wich
all those lines whizzing op the scysen at Fuch a spead,
it’'s really a bit hard to read the words of the song.

Unfortunately, that's one of the preoblems with computers.
They do just as they're teld...but they sometimes do it so
darn fast, we poor humans simply can't keep up!

To slow this program down, we'll have to get the VI-208 to
pause occasionally! And to "buy" that extra time, we can
give the Vi-28¢ sometning to keep itself busy...while we're
reading che Screent

Tatre is & way!l Look at the line below:
FOR T=1 TO 3@Q@G:NEXT T

We know that a FOR—TO0 statement opens a loop--and a NEXT
statement closes it again, So: the loop above 1s an "empty”
one ...because we've no sooner opened it, than we close it
againt)

It doesn't perform gny particular funcrion-~it merely sends
the WZ-308 "iunhing Up Some sreps*. A wnole 3#PD of ‘em:
Because your computer is so speedy, we need & staircase of
this size to Keep it busy for long enowgh [}

Now, where should we put this “empty loop"? Well, the most
legical place would be after the last line in each verse.
S0 LIST your program, and jec's sSee if we can Find that
SPOL.

Thete it is! Line 95 princs “BANGING ON THE WALLY...and
that’s the very end of the verse. S0 we'll add our empry
loop -~ the one mentioned above -- on ancther line (say,
number 9%). This*1} make the VE-280 wait a while, bafore
looping back to print the next verse.

OR? Try RUNning it again, to see if we've helped matters.

An, that's much bester! At the end of each verse--while the
VZ-288 is madly dashning up that £light of 3888 stairs going
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nowhere--you get a cohance to read the song at leisure!

Very appropriately, & loop that "delays®” the VI-288 (or
"stalls for time®) like this is called...a delay loop.

Now... a word about "nested FOR~-TO-NEXT loops®™.

Do you think that sounds terribly ctechnical and confusing?
Boy, nave we got a surprise for you. We'we already used
ol

Truly, we have...and only a moment ago too! Qur litcle
Ytime delay® loop just happens to be a nested loop as well,
{8¢ there you are~—they <an't be roo difficule. Not if you
mandged to use one without even rédlisingt)

If we say that something is "nested", we mean that it is
completely inside sometning else.

S0, have You twigged what we're about to tsll you?
Right--a "nested” FOR-TO-THEN loop is one thac's
conplerely inside another FOR-TO-NEXT loop!

If we tried to draw one, it wonld probably lock a hir like
this:

Eor-TO NEXT

REXT

Fr-TO

{Incidentally--a nested FOR-TO-NEXT loop doesn't
necessarily nave to be empty. It can have absolutely
anything...a5 long as che entire icop is inside another
loop!)

Mysrtery guestion: Did you notice sometning
unusudal about sur new line, number 957 Ng?
Well, nere it i3 again,..take a closer leook.

FOR T=1 TQ 34408 : NEXT T

3]
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Mystery answer; Line 95 contains two BASIC
stacements| Tie first is FOR-TO...and the
second is NEXT!

Uspally, each of those statements would have
had to go on a line of their own. But yes, you
are allowed to pull a stunt like this one....

a5 long as the statements are separated by a
COLON]







pter 14

Programs Within Programs!

As clever as your VZI-20¢ is, there 18 a limit to it's
wonderful capabilities. {Shock! Horrort) Yes, truly...there
is a limit to the number of program lines that it can

remembet at ohe time. Fagh line, you see, takes a certailn
aimount of space in your computer’s memory.

and if there's one2 thing a Computer programmer just hates
to do, it's waste spacel (Especially when that space mignt
be needed for a very, very long program.] Now that you're
well on the way to bhecoming a fully-fledged compurer
programmer, you probably couldn’t agree wmore.

Do you know the best way of wasting space? BY repeating
yourself unnecessarily! And occasionally, when you're
typing & program into your VZI-29#, you'll notice a bit of
repetition sneaking in,

To find an e¢xanple, let's torn back to the "18 Green
Bottles" program in chapter 13. What's that you say? You
thought it was precty nifry? 5o did wel And yes--it is 2
clever program. Bur it's not guite perfect,..as you'll see
if you look clesely at lines 28, 39, 49 and 5%,

Gaspt 26 and 38 are doing egractly the sams job as
4% and 58! MNow, that's definicely a good example of
line-wasting!

(*ana!" you'll think., "1 wonder if they're
leading up to Something?®)

As a matter of fact, yes--we arel This ¢haprer, we're going
Lo Eeach you bow to avoid this sort of repeticion...using
rwo new BASIC commands called GOSUR and RETURN

Close your eyes...think very hard...and try to
remember way back to Chapter 3. Can you recall now
we described a program to you? That's right--we
said that a program is a set of Steps, designed to
do & special job. T

Mow, here's a very interesting thought, Lines

long.

Can you see the special job thae this pair of steps does?
It tells the VI-28¢ to print two lines of the "16 Green
Bortles” song on the screen. {And lines 4@ and 58, because
they contain exacctly the sape instructions, are really just
lines 2¢ and 38 ryped all over againl!}
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A "pini”" set of steps? That's really a sort of
"mini* program!

Hmm...it*s a bit wasteful vo vtype the same set of steps
twice, Are you thinking what we're thinking? Maybe we zould
have just cne set...or mini-program...and tuck it out of
the way untii it was needed.

¥Yes, that sounds like a verrific ideal But there must be a
name fotr a program within a program...what do you think it
could be? A sub-progtam, perhaps? Well, that's pretty
vlosel Actually, it's called a "subroutine®,

A subroutine is still a patt of the main
program--but it's kept separate from the rest.
You can ask your VZ-2¢% to use a subroutine at
varipus points of the main program, whenever it
is needed. To do this, we simply need te direct
the the VZ-208 to:

sJump to the svbroutine, and follow the steps
it contains

«acand then..,
eJunmp straight back to the next line of the
main program againl

Qops...we nearly forgot to tell you something, didn't wel
You’'re probably wondering just how to separate a subroutine
from the main programi -

The easiest way to keep any two things from getting mixed
up together, is to put a "barrier®™ between them. Agreed?
S0, to keep your subroutine right out of the way, just glve
each of {ts lines a much higher line number than the last
line of the maln program. (And that iine, of course, 18
the one with the END statement))

Try starting your mini-program all the way down on line
38894, There's really no danger of it getting mixed up with
the main program...becapse the VZ~288 will always END the
program before it reaches icl

in other words, the END statement on the main
program's final line acts as a barrier (or
"safety fence®} to keep the subroutine out of
harm's way,

SETTING UP A SUBROUTINE, USING GOSUB AND RETURN,

Getring your computer to jump to & subroutine, and back
again, i8 ne trouble...you only have to ask. There's only
one cateh -« you have to ask it right! And this is where we
get use Oour two new BASIC words --GOSUB and RETURN

"GOSYB...is thnat something like GOTO?®

As a matter of fact, yes! GOSUR is réally a special sort
of GOTO command -~ telling your computer Lo go to the
beginning of & subroutine. And because iv's ne use asking
the VEI-208 to go somewhere without telling it where, GOSUB
is always followed by a line aumber.
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To send your computer to a subroutine beginning
on line 3982, you'd type:
GOSUB 3080

Maybe you're wondering why we bother with the GOSUB
command at all...when GOTO 3484 would do the job

Just as well!

Ab,..in the world of programming, there's a reason

for everything. GOPO actually wen't work in a case like
this, You see, the GOTO statem@ht doesn't warn Lhe VI-288
that it's being sent to & subroutine! Iz merely says: “Jump
to line 388A--immediastelyt™

Being such a co-operative litrle fellow, your
computer will do exactly that. Without stopping to
notice where it's jumping from! (Oh dear--thattll
cause a bit of bother. How's the VZ-206 going to
find it's way home again?}

Looks like we do need GOSUB after all. This
comménd 1s a warning for your VZ-288. It'Eays:
*Look before you leap! I'm sending you to a
subroutine now,..make sure you can fiand your way
back here,"

Right...now we know how to send Your computer to that
separate little program. And what nappens when it reaches
the end? Why, everyone knows it's time to jump back to the
main program., {Don’*t they?)

Well, er, no ~— not quite everyone! Yoo know...and we
know...but don't forget about your computer. As we'Ve
mentioned, It doesp't Know anything unless you tell itu!
Trat's wny you must always end your subroutine with che
RETURN command. Tnis is just like saying:
"OK, that's the end of this subroutine. RETURN o
the main preogram -— to the line after tne GOSUB
command that sent you here.®

OK! Now that we understand the basic idea of subroutines
{and how to use them), let's try out cur new skills by
improving the "1¢ Green Bottles" programl

& subroutine to do the job of lines 28 and 3¢ (and lines 40
and 5@} would look like this: -

IgE¢ PRINT A;" GREEN BOTTLES®

3918 PRINT "HANGING ON THE WALL,"

3828 RETURN
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And if we use ir to update our little song program, the
new version will loogk like this:

i
28
38
4
58
&4
8

» CLG
FOR A=

GOSuUB
GCOBUB
PRINT
PRINT
PRINT
PRINT

184 WEXT
11@ END
3988 PRINT A;" GREEN BOTTLES,®
3614 PRINT "HANGING ON THE WALL,"
392@ RETURN

ig TO 1 STEP -1

3pad

3899

"AND IF 1 GREEN BOTTLEY

"SHOULD ACCIDENTALLY PALL,®™

"THERE'S BE ¥; A-1 ;® GREEN BOTTLESY
“HANGING ON THE WALL:"

A

See how it's going to work? Just to make sure that we've
puc you in the picture, we'd like to show you...a picture!

Take a look at the dlagrams below. {It should make
everything well, pretcy cleart}

Lines 28, 3@, 42 and 58 of the old program have
been replaced by just two lines -- a new line
2#, and a new line 3§, Bdch of these
veplacement lines is much shorter now,
too...each one simply says GOSUB 39p40

When you tell your Y2-800 to
RUN the new program, 1t'll
etart off in exactly the game
way. Until 4% rune into the
new line 20!
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Line 20 sends
the VE-~E00 fto
aubrontine 3000,
Your computer
will zoom around
the
subronutineg...and
RETURN to the
next line af the
matn progran.
{That ig, Iine

Line 30 Jjust happene to

i - eontain another GOSUR
\ﬂjE:J Faosud 3000 pommandl Go the
Ll
0
N

3000 Vi-808 will go straight
down to the gubroutine
4 agatinl
I Phig pime, +t°L1
;{9 RETURN to line
& 40, meady to
continue with
the rest of the

_“"“"’“' program
‘L-;.

SN

~
-~
N

5

~
¢

Trat's i, folks! Subroutines are very easy to use, aren'y
they? And ~- as we've just discovered -- cthey're also very
goon ar preventing space~wasting in programs. {In facr,
wienever the same set of steps cCrops up over and over
again, a subroutine i5 worth it's weight in geld!l)
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Bven betrert

what if vou find several differsnt
sets of sSteps that repeat
themselves in a program? wny, just
make more subroutines to do thelir
jobs, too! There’s no limit to the
number of subroutines you can use,
{Fust be sure to give eacnh one a
different set of line numbers. For
instance, sLart one routine on
line 34¢8, one on line 49#, and
one on line S86#!)

Best of all:

Remember what we told vou abour
"nesced" FOR-~TO-NEXT loops? If you
do, that's good! 'Cause you can
use the very Same ldea to make
"nested subroutines™!

EXAMPLE:

You ecan ark your somputer te go
from the main pregram traek te
subroutine 3008, And subroutine
3040 can contain another CORUE
command . . eending the VE-200 to
subroutine 4000. Yet gnother GOSUE

send 1t to subroutine 5000!

The aame GOSUB-RETUARN rules apply
no matier Row many ebrowtines you
"heat™ together:

A RETUEN eommand will send the
Vi-200 bask to the Line Following
the COSUE command that sent 1t fo
the subroutine!
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Chapter 15

Just Stringing You Along...

Boy —- you're really going to love this chapter. And you're
golng to love what it can do f£or your programs, tool
Because right pow, we're going to learn & brand. new -~ and
very exciting -- type of wvariable.

We already know that the "pigeon—holes" in the VI-288's
memory are made especially for storing things. In face,
we'lve already tried Storing numbers inside them -- with
great success. But gosh...it seems such a pity to use them
for only one purpose.

Have you ever wondered if these compartments could be used
to store gther things? Like words,..or even phrases? (t'd
cartainly be handy if they could,

Ahat Now here's some good news: Yes, they cand

It does sound pretty amazing...but it definitely ts
possible. Why, there's even a special name for variables of
tnis type! Tney’re called strings, :

That Seems like an odd ticle ~~ at first., But when you
really think about it, the name is quite a sensible one!
You see, forming one of thnese variables is rather like
making a string of beads! And that's sasy to to...it's just
a matter of threading a group of beads together. :

A string is formed in exactly cthe same
way -~ simply -by "stripging" @ whole
‘bunch df-letters, spaces and other:
characters! Now, if vou do that you
w:ll have formed a %tring conscant.

To form & string varidgble, we just need
to mark @ pigeon-hole with @ name of
aur choice.,.ready td be have & str:ng
oﬁ cnazacters stored 1nsxde 1:‘

Rules and regulations

Like MOST new things we've learned, there are a few rules
that you'll need to know, Don't worry, though -- they're
not hard te remember?

® A string mustn’t be any longer that 255
characters, (And yes, that does include spaces,
Why, you ask? Well, those pigecon-holes

are only so big, you know. If you try to cram a
huge bundle of lerters into one of them, it
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simply won't £it!

& The name that you give to a string variable
must always end with a dollar sign! {No, this
doesn’t mean that sStrings ace very expensive
things! It simply warns your computer that the
pigeon-~hole contains & string of charscters,
not a number.)

For example: AS, B$, €% and D$ are possible
names for strings.

e When you are typing a string into your
VEZ-28¢, it must always be "enclosed” in
quotation marks! For example:

AS="EENTE"

BS=*MEENIE"

CS=¥MINIE"

D$="M0"

You can treat these new variables in pretty much the same
way as ordinary variables. Oh -- with one exceptiont

You van ONLY do 1 maths operation with string
variables ~~ and that's RDDITIONS

To add strings together, simply give vour V2-208 an
instruction like this one..,

PRINT AS+BS+C5+DS
...and when RUN, the resqglt will look like this:
EENIEMEENIEMINIEMO

{Oops! Notice how the VZ-24@¢ ran all the strings together,
without leaving spaces between each one? If you want
spaces, you'll pave te put them ipside the guocation marks
when you Write your strings.)

By now, you're probably imagining all sorts of wonderful
ways to use this brand new trick! After all ~~ at the mere
mention of certain variable names, it can make your
computer "speak® whole words and phrases!

itching co try it out? So are wel Let's zry and get the
Vi~288 to actually “nold a conversation™ with anyone who
talks to it} .
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fnter this program:;
% CLS
18 PRINT "HELLO1 I'M YOUR VZ-208.%
28 PRINT "WHAT'S YOUR WAME"®;
30 INPUT NS
4¢ PRINT "HELLO, ";N$
5¢ PRINT "I'M VERY PLEASED TO MEET YOU,"
6@ PRINT "WBAT SUBURB DO YOU*
78 PRINT "LIVE IN";
B INPUT S%
9¢ PRINT "D0 YOU LIKE LIVING THN*
182 PRINT 8%;
11¢ INPUT AS
124 IF AS="NO" THEN GOTO 150
138 PRINT *GOOD! THERE'S NGO PLACE LIKE HOMEL®
148 END
158 PRINT "OH DEAR! MAYBE YOU SHOULD MOVEI®
168 END
Now, 1f you go through this program very slowly, yvou should

he able to

{Oh, don't

Once that i
memory, it
personal., |
that your ¢

work out what it does all by yourself!

worry. We know you can do iti)
A few nhints: Line 28 asks your friend to INPUT
their name. Line 39 "listens® to thelr
answer,,.and stores the information in a
pigeon-hole labelled NS, Lines %8, K9 and 78 do
the same sort of thing -- this time, asking for
your friend's suburb and storing it in
pigeon-hole &3,

nformation is safely tucked away in the VI-298's
can use it to make the "conversation®™ amazingly
You might even fool your friend into believing
omputer really does have a mingd of its own!)

A Word of Warning

Itts all ve

ry well to impress your friends with your

computer's courtesy. But be carefull Let your VI-288 be too

charming, a
themi

nd you could nave trouble getting it away from
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A New Way of Storing Variables!

On, is that you again? Tremandous...we're really very proud
te see that you're still with us, So proud, in fact, that
we think a celebration is in order! Before we say another
ward about computers, there's a little exercise that we'd
like you to do,

Ready for anything? OX...follow these instructions
carefolly:
1. Scand up
2. Pat yourself on the back. {Yes, this is
racher awkward,..bat it can be meneged if you
wriggle about a bit,)
3. Throw back your shoulders, smile and shout
"iI've made 0" .

{On yes --tust one warning. Pamily,
friends and flammates will find this
sort of benaviour a liztle
peculiar...but don't let that stopb youl
Only another prodgrammer could
understand tte significance of ic all.}

Lo
Doesn’t that feel good? And don'c you think you've deserved
it? Please don't be modest--it's great to take c¢redit when
it's due. From those first wobbly steps intoe the world of
computers, you've managed to stay on your feet for 15 whole

chapters of this book!

AND NOW...ON WITH THE SHOW!

Becausse one thing tends to lead to another, we'll go back
to the hotel reception lobby for this chapter, too. And
what's next on the *things-to-learn® list? Well...last
chapter we talked abouz a new thing te store in a
pigeonncle. Right now, we'll talk about a new way to store
them,

YAnother way? But we already Know two ways--using

LET and INPYUT. Surely thers aren't any more!®

Don't be too sure...jusc yet! The hotel clerk in your
VZ~280%s memory does have one more filing system...one
thac'll definitely come in handy later ont

You see, both LET and TNPUT are very, very usefunl. But

eventually, you might want to store & whole lor of
information in your computer's memory. (Especially as your
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programs get longer and more complicated!)
Suppose you wantad to <reate 5 variables--and put semething
differens inside each one,

You could do it like chis....
LET A=5
LET B=4
LET C=3
LET D=2
LET E=]
. «s.but that would take a long time!

8o, let's rry something completely different!
v..Using just two lines:

DATA 5,4,3,2,1

READ A,B,C,D,E
Urk? Thact's probably left you rather in the darki Allow us
to shed & little light on the mystery.

Long age, we mentioned a very important rule about
variables, Remember this?:
The VZI-288 won't store anything in a memory
pigeon-hole, until we give it a name to mark that
comparcment wichl

So far, we've always provided a name for a variable before
telling your <omputer what to store inside it, This time
around, however, things are going to be a littile different)

The firse line in the pair above vontains 5 items {in this

case, they're nuombers). Typing this line is like giving

your hotel desk-clerk an armful of parcels-~and saying:
"Here-—-look after these for now. Later on, I'1l
tell you where to store gach one,”

Hmm. ..those parcels will npave to be go somewhere out of the

way. Like up on a shelf, for example!

A line beginning with a DATA statement is
exactly like a "parcel snhelf®] It's a pilace for
things to be kept, while they're waiting to be
put in their place. {By the way--did you notice
che commas on the DATA line? They act as
"dividers"~-and we use them Lo sSeparate ltems
on the lins}




Wnen it’s vime to take parcels down from the shelf, the
ViI-2080 always starts at the left, and works along to the
rignt. Computers prefer to do things in this
crder...they’re really very fussy people. (Br, we mean
machinesi}

Now--for the second of those mysterious lines. The one
beginning with READ,

This line is actually a "list® of
variable names, We want the VI~280 to
use each name--one by one--to label an
individual memory compatctment, Once
again, the commas are there to separate
each item from lts neighbour.

When your VEZ-282 sees the READ list, it thinks;
*On, good., Now I can start sorting cut the mail}li”

Psst...let's look over the VZ-284's shoulder, and
se¢¢e exactly how this filing system works!

The name at the very top of the READ list is A. So: your
computer uses that name toe label one pigeon-hole. It then
takes the first parcel down from the DATA shelf, and stotes
it in compartment Al

Right--now f£or the second name on the list. This i3 B--and
your computer will store the second parcel from the shelf
in a pigeon~hole called B.

Ah.,.now, have vou guessed what's going into pigeon-hole (7
Exactiy~-the third parcel! And so it goes, wvntil the last
variable name on the READ list has been used.

See what an efficient system this? The V2-~200 will
keep working its way along che READ list--ane nane
at a time. And it stores the next parcel from the
DATA shelf into each new compartment it labels.

By the way, you don’t pave to use every single bundle of
data on the shelf, Suppose, for example, thetre are 6 itenms
on your DATA line,..and only 5 names oh your READ list. The
computer won't mind that at all., It will simply store the
first 5 packages in its memory--and ignore the "leftovers®

If we had made those two limes into a 1ittle
program, we could then add amother line asking
the ¥Z-208 to

PRINY A;B;0;D;E

.And when we ran our program, here's whar
would appear on the goreen:

5 ¢ 3 2 1
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Get the ideal? If you'd asked the your computer
te PRIFT E;D;0;8;4, we would’ve geen

I 2 3 ¢4 &5

on the aereen, inegtead!

Unfortunately, there’'s one thing that your computer will
mind. You must make Sure that you've got enocugh bundlés of
data to store in the compartments being named, Like to see
an example? OK--replace the second line of our example with
this oneé:

28 READ A,B,C,D,E,F
Now, try BUNning it againt

At first, everything will work just fine. Until vour
computer gets to the last variable name on the lise, Tt'l}
quite obediently label a compartment as F, But when it
tries to take another parcel from the data shelf..,.ch dear,
The cupbeoard is barel You've named & pigeon-holes--and
there were only 5 bundles of DATA, Nothing's left to store
in F.

If something like this happens, Your VI-280 will say:
"Hey...how do you axpact me toe do that? Can't you see thatc
I'm QUT OF DATA?®

The moral of the story:
Never have more names on youir READ line, than
irems on your DATA linel

{If you need to use more than one DATA shelf vo store all
your parcels, go right abead! You can have as many as you
like.}

Here's anocher useful piece of information: If you like,
you <can put just one variable name {say D) on the READ
tine. Then, you can Keep looping the VZI-288 back to the
beginning of the program. (How? By using a FOR-TO-NEXT
loop, of coursel}.

Every time your Computrer comes &Cross tha READ line, it
wili replace the parce] ALRBADY in D with the NEXT bundle
on the DATA snelfl

And how do you work our how many times the VI-280 needs to
loop around? Easily! Your computer simply needs to make one
loop for every item on the DATA line.

To prove to you just nhow useful this new syStem can be,
we'd like you to type in the folleowing sample program.
But first, let us introduce you Lo an imaginary friend of
ours -- Mr B. Careful.
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Now, Mr Careful is a shopkeeper. and like most business
people, he sometimes needs to check whether & customer is
reliable. {That is, whether they can be trusted to pay
tneir bilist},

This program is designed to do the checking for nim! You
see, Mr Careful gives a special "serial number” to every
one of nis customers., And "listed" in this program are the
serial numbers of customers with a bad record.

Mr Careful can INPUT any serial number that he wishes to
check.,.and the computer will tell him whether or not it is
on the ®bad list™!

Sounds racher clever, doesn't it? Let's see if it worksi

5 CLS
1# DATA 11ge7, 12549, 22871, %7824, 86256
2¢ INPUT "CUSTOMER NUMBER"; M

38 FOR L=1 TO 5

49 READ D

58 IF D=N THEN GOTO 98

68 NEXT I

78 PRINT "THAT NUMBER I3 FINE BY MEf™
84 END

@8 PRINT "NO! THAT NUMBER IS BADL”
1@¢ END

Confused? Never mind -~ the wnole thing is really very
simple to analyse,

Linge 5:
Easy enough! It's just giving us a nice, clear
screen to RUN on.

Line 18:
Qur DATA snelf! There are 5% items stored here. And
remember, each "package of dava®™ is actually the
serial number of a customer who hasn't paid theig
billt

Line 2@:
Hey...we haven't encocuncered a line like this
beforel (No, we haven't, Sorry 'bout that,.,just
trying to pull a fast one on you!) This is really
just an ordinary INPUT statement., But we've given
it & litele extra "flourisn®~~by slipping in a line
that reminds the user just what they're supposed to
be INPUTring.

Line 3§t
Here's the start of our "reading the data® loop,
Because tnere are 5 different items on the DATA
line, we'll need to loop around the same number of
times! (We haven't given it the name L for any
special reason, except that L stands Eor loop!)
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Line 4@:
we've only just finished telling you what this one
does! The first time around, the READ line asks the
VZ2-200 to store the first parcel from the DATA
snelf in a pigeon-hole marked B, The second time
arcound it stores the second parcel...and so on.

Line 58:
Using dear, faithful IF-THEN, this line puts the
customper number in N to the test., IF it is egual to
the numpber Stored in 'y THEN your compurer will
SOT0 line 9%, Line 9¢ prints a message to inform
you that yes, it is on the "bad numbsr® list! And
straight after this line, comes line 108 -~ which
ENDs the program,
Butr if N is not equal to D, the VZ-288 will simply
drop down to the next line of the program...

Line 68:
Here's the NEXT statement to close the loop, It'll
send the computer back to the beginning of the
FOR~TO-NEXT loop. Then it will replace the number
already in D with the second parcel from the DATA
shelf, ready to be compared with N. This line witll
keap looping the VZ-288 around--until in's made its
Sth tzip. And when it has, it's free to go to line
8.

Lineg 78:
Tf the your computer has made it this far, then the
number you are testing has passed with flying
coloursi This line will print a statement, to tell
you that the number is 0K,

Line 8P:

This one speaks for itselfi

Go ahead -— try it for yourself! The first time you RUN the
program, invent an imaginary "customer number® to INPUT.

Does It work? Great! Now, try it again,..but this time,

INPUT a number that you know is on Mr B. Careful's "bad
itst™. {Just to be sure that this part works, tool)
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A Bit More about DATA & READ...

How'd you like a licrle rest? Tnought so! After all thoese

long chaprers, we really rhink whan it's time for someghing
short, sweet and usaful.

So right now, we're going to tell you just one more
{helpfull thing abour DATA and READ, -

After we'd finished RUNning My B. Careful's "checking®
program, what do you think nappened to those Eive parcels?
We know that they were all taken down from tne DATA snelf.
And we know that they were stored, one by ona, in
pigeonnele D. But what on earth happened to each parcel
when it was removed from D and replaced by the next?

Good question. We haven't told the VI-268 to put tne
parcels back on the DATA shelf...so just at the moment,
they'tre nowhere in particular!

1f we wanted to "check” another customar, We'll have to
restore vhe parcels to their original positions on the
shelf. To do this we could run the whole pregram all over
again., But that would be rather tiresome.

Just a moment -- here's a berrer ideal We also could learn
a new BASIC word...one that'll restore the parceis, without
maving to start all over again!

Brillianct The new word is called {logically enougn)
RESTORE. And to use it in Mr Careful's program, we need to
add these four lines:

72 RESTORE
74 GOTO 5
92 REESTORE
94 GOTO 5

Now, our program looks like this:

5 CLS

1% DATA liege7, 12549, 22871, 57824, B6I56
2¢ INPUT “CUSTOMER NUMBER";N

3@ FOR L=}l TO 3

4@ READ D

5@ IF D=N THEN GOTO 9@

6@ NEXT L

T# PRINT "THAT NUMBER IS FINE BY Mg!®
72 RESTORE

74 GOTO S

8¢ END

98 PRINT "NO! THAT NUMBER IS BAD!"

92 RESTORE

24 GOTO 5

189 END

Ex




Guess what it does now! When the computer finds & RESTORE
statement, it will put all the parcels back on the DATA
shelf -~ in their original order!. Toe GOTO command
immediately after the RESTURE line simply says "go to the
beginning of the program again"

And once the computer 1§ back at the start once more, we
can INPUT another number to be tested,

Wny do we need two pairs of RESTORE and GOTO lines?
Because if you look carefully at the program,
you'll that it has two possible endings! That's why
we had to slip a RESTORE and a GOTO command in

ehftar iine 7¢ {the end of the program if the
number being checked is OK), and

eAfrer line 98 {the end of the program if the
number is bad!l)

Go anead...try your updated program nowl

A lictle aside:

Pid you notice the END statement on lines §&
and 144 of our new Drogram? And did you also
notice that they're not really
necessary...because the program always loops
back te the beginning before it gets to tnem?
You did? oh, very good, Te tell the truth, we
only included them because finishing ever%
program with END is a good hablt, {Even
sometimes, the statement ian't really neededt)
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Chapter 18

Music To Your Ears!

Funnily enough, the world's very first musician was someone
that youtve already met. {(We introduced him at the very
beginning of this book). Yep -— it's our old friend, the
caveman. And the very ficst musical jnstrument? That was
the caveman's first invention...the hammeri

0Of course, the gaveman developed his nhammer with only one
purpose in mind: Toe nit something harder than he could with
his bare hands. (Exactly what he planned to nit remains a

mystery. It could have been racks.,.or wood...or enemy
tribesmenl)

But while he was thunping away with his new creation, he
made vet ancother discovery.

Every time the hammer hit something, it created...
A SOUND!

Much to his delight, the caveman found that he liked this
"soeund”. In fact, ne liked it so much that he just keprt on
making ft. Over and over agaln.

You'll probably agree
thar this "tune” wasn't
really destined for the
top of the charts! To
tell the truth, man's
musical Furure was
looking precty
bleak...until the people
in the neignbouring
caves complained
{loudly!} that the noise
was BORINGH

Luckily, it's hard to keep & good caveman down! Qur
prehistoric friend wasn't discouraged -- ne simply began
experimenting once more. And before too long, he'd stumbled
upen another discovery. He found that by whacking different
evbjects witn his hammer, he could vary the sounds he
created!

For example, he discovered thar:
Hitring a boulder made...a low sound
Hitting & log made,..z medium sound
Hitting a pebble made,..2 kigh sound
And hitcing a melon made...an awful mess! (All
inventors make mistakes)
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The freguency of each sound (that is, how "high®" or how
"low" it was} came to be known as its pitch.

8y arranging these sounds {today we call them "nores%) in
different patterns, man was able to create a vety pleasing
effect, In fact, he was so pleased that ne felt these
patterns deserved a special name. He decided to call them
TMUSICH Y

Years...and centuries,..and ages rolled by. As time passed,
man discovered even more ways to make his muslic more
interesting. And here's one of the most important! He
learned to vary not only the pitch of the notes, but the
lengeh of time thar each sound lasted for! This is called
the Fduration® of the note.

And thanks to piteh and duration, man was able to arrange
notes in much, much more intricate patterns. Imagine how
proud he was of them! There was only one problem -~ some of
these musical designs were so intricate, they were almost
impossible to remember!

Man just hated to waste his masterpieces -- bur
unfortunately, he didn't have a good enocugh memory to
remember his tunes for very long. Eventually, it occurced co
him that to preserve his musical patterns, he'd have to
invent a way of "writing them down®,

What & problem! It certalinly must have puzzled him
at firstl {Afrer all, how can you *"write” a sound?)

Bur being a patient species, he persevered,.,until at lastc,
he came up with & very bright idea indeed! He decided to
use a special "picrure language" to represent different
Sounds.

Today, we ¢all this language musical notation! {Think about
it...at some scage, just about everyone has seen a piece of
music "wricten down™ on paper.} If you don't know much
about music, it probably looks like a whole lot of tadpoles
sivting on five telephone wires!

But if you d¢ know sometning about musical notation, you
know better than that! You'll be able to tell us that those
little shapes aren't tadpoles at all...they're acrually
"drawings® of individual mosical noves, '

And it's not a setr of telephone Wires that the notes are

sitting on, efther! In musical terms, these five lines form
something called a "stave®.

So, exactly how does this system work? Quite simply,
really.
The piten of a note Is derermined by its
position on the stave,
casdand, .,
The duration of & note is decermined by the
shape used to represent itcd
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Slowly but surely, man organised bhis notes Into something
ne called a musical "scale®, This was a series of 8 notes.
why did he call it cthat? Simply hkecause each noce "climbed"
one step higher tnan the last one...in exactly the same way

that a person mignt climb —-- ar "scale* -- a2 ladder!
when a musical scale is "sung", it goes like
this:

DO~BE-MI-FA~S5§~LA-TI~D0

fach note in the scale had its own position on the Stave,
Man gave a name to each of these positions, using a letter

of the alphaber to label each one.

0 r

£
C
if‘ G

- vF I
"'Wi @

<

This "musical scale® forms a sort of basic building block!
We can add scales rtogether by overlapping the last note of
each scale. By doing so, we can produce a series of sounds
thar climbd higher and higher -~ oL lewer or lower,

DO-~RE-MI-FA-S0~-LA-TI~DO-RE~MI-FA-30-LA~TI-DO

This "adding® could go on and on, really! So, to avoid
getting lost among so many different notes, man decided to
use ©ne note as & landmark. This way, he'd always know
where he was!

The note that he chose as his landmark is ®
called Middie C. Any noves that are lower
than Middie € are said to be in the "bass ®
clef®,
At the beginning of a staff containing
these low notes, you will see a symbol
that looks like this: !E

411 theé other notes -~ the ones higher
tihran Middle © -- are said to be in the
"treble clef". If the notes in a staff
are higher than Middle C, the staff will
begin with a symbol like this one:

{What's that you say? This symbol looks a lot more
familiar? Well, that's because it's a whole lot more
commen. Most pleces of music that you see will begin wich
this "treble" signil)

By the time man reached this stage in his musical
development, his caveman days were millions of years behind
him, And to tell the truth, he was beginning to feel pretty
smart! So smart, in fact, that he began hunting for ways to
improve his musical scale,



To give himself an even bigger range of sounds to choose
from, he slipped more notes between some of the notes
already on the scale. He called these notes "sharps"...and
ne placed them one half-step up from existcing notes. A note
that is to be played "sharp” will nave the Same name as the
main note one half~step below. And it will Rave the litcle
§ symbol rext ro it.

As you can ses, ocur sSystem of writing nmusic is
pretey efficlient. It allows us to tnink of
almost any sound we like, and write it down on
paper!

Now, this system works just fine for humans! Wnen a
musici~n wishes to play a rune (that is, a series of
sounds) that's written down oh paper, he merely has to look
at?

1. The pesition of the notes, and
2. Their shape

...angd he will know exactly whicn scunds to producet

Your computer, unfortunarely, has a bit of & handicap when
it comes to *reading® music. For obvious reasons! You see,
te look at something we humans use two apectal pleces of
equipment —- outr eyes. And the VI-328f, of course, doesn't
have any! Anyway, even if it could look at the music, the
Y2280 wouldn't be able ro understand our picture writing
system, {Computers den't think that way.)

So, because the VZ-280 can't sSee the song, we'll have to
find & way to describe each note to it}

The easiest way to do this is ro use a system of number
codes.

As we've mentioned, there's a pair of things that a
musician needs to know abour a note, before he or
she can play it. To describe a certain sound to
your computer, these two things must be
"reprasented™ by a pair of numberst

Tne first thing you'll need to tell the VZ-2805 is;
The position of the note on the stave {it's pirch)

The VI-288 can play 31 different notes {or pitches)...plus
a "rest®. {That's a short break in the musich In musical
notation, it's represented by a variery of symbols
{gdifferent shapes, for rests of different lengthsi)

Each of these notes has a code number all it's own. The
entire list of notes, and their code numbers, is shown
on the negr page:

96



Code: Name of note; Code: Name of note:
0 rest 16

1 Al 17

2 A1 18

3 B1 19

4 Ct 20

5 C#1 21

6 21 22

7 Dt 23

8 E1 24

Lo Ft 25

10 F#1 26

11 G1 27

12 Gty 28

13 A2 29 C#3
14 A% 30 D3
15 82 K| D3

Phe notee on thie elde of the The notes on this side of the

table degseribe notes below table deporibe notes above
Middle €. S0 we'd use thanm Middle o -- and we'll use
For a piece of music them For music beginning with
beginning with a bass elef a treble olef

To describe the pitch of a pote to your computer, just look
up the code number that corresponds to it. This number will

Now, you've "described” the note’s position on the
stave. What else does your computret neesd to know

apout the soond?
Right! It must also be told

The shape of the note {its duration)

v .80 your computer Will kXnow how long the note should
last:?

As you might have guessed, there’s a special code number
for each diffsrent shape of norte:
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DUKATION
e A note shaped  Lasts for this
Code: like this: length of time:

¥ of 2 note

s ot a note

3 of a note

2 of & note

el sy

5 34 of a note
] 1 fuil note
F 1%2 notes
8 2 notes

9 3 notes

This number will be the second nalf of your description.

Well, there you have yeur pair of instructions. Together,
thay form a description of a single note.

Not so hard, is it? Simply by using the two tables
above, you should be able to "describe”™ pleces of
written music to your computert Now, we certainly
don't suggest that you Lry to teach it to play
Beethoven's 5th Symphony!l {the VZ-28¢ isn't that
culrured!) Please, stick to simple little tunes.
They're really just as much funi A very good place
to find them is in a children's song book.

Te "translate® a piece of written music into a language
that your computer can understand, you have to:

1. hecide where each note is on the stave, and look
up the code number of that pesitlon on the “"piteh®

table.

2, Pecide what shape each note is, and look up the

code number for that shape on the "duration™ table.

tne piece of music you'll describe to your computer --
instead of & series of different shaped notes with
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different poesicions on the stave -~ will be a series of
different code-number pairs]

On, yes] We almost forqot something very importanti All
those number pairs won't mean a thing to the VZ-280..,.0ntil
XQ“ tell 1t jusr what they are fort So, in front of every
pair, we'll need to put some sort of signpost. One that
tells youtr computer “These two numbers represent a musical
note, Please play it for mel®

Te do this, we must learn yet another BASIC
word. And what's it called? You guessed
it.,..SOUNDY

The SOUND command goes In front of every pair of code
nunbers.

Here's an example:

The code for thie note's piteh ie 28,
and the sode for its shape t8 2 ~-
go to deaseribe i, we'd say

SQUND 28,2

The code for thies note's piteh ig 23,
and the code for its ehape ie 6 -
80 to deseribe it, we'd say

SQUND 23,6

The position of the note’s "tadpole tail” isn's
impoertant...it can be hanging down below the note, or
§tanding straight up above it. What does matter is whether
note ta "filled in" ovr “hollow"; whether there are any
tittle "flage” hanging on {te tail; or whether it has a dot
right next fo 1t.
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From Sounds.,.to Songs! |

Teaching your VZ-200 to sing.y m

Now that You know how to “"descrihbe"
individual notes Lo the V2280,
there'1ll be no stopping you! Te
celebrate your new-found ability, let's
tyy sometning really exciving., Let's
LEy To tRach your CORpUier ©o YSing L
2 _songt!

Hmmm, . .we'd better shooese somaethlng simple, How about a
qood old nursery thyme? "Twinkle, Twinkle Liwvctle Star”
would be ideal.

Now, what must we de before your computer can perform for
us? Tnat®s right,..we'll nave to give it a description of
every single note in the song! To do it, we'll use:

@%:ﬂ;ﬁ E=rre—r
W

in-kle, twin-kie, lit -tle star, How |  won-der

e ey
- whatyouare! Up above the world so high,
I

s =7
L;kea d;amond in  the sky. Twinkle, twinkie,

Hit- tie star, How!  won-der what you arel

ééggé;:wm: mmmmmmm 431:"té;““‘“7£5iF:—1P“f%:::é::::ﬁ:_hw":ﬂ

1f you gount esch little nmote, you'll find that there are
47 of them in this tune, Goeod heavens! Dees that mean that
we have bto ase 2 GCUND commands in our program?i

Mo, calm down...there’s an eagy way out of this, All those
SOUND commands aren’t necessary at ail Instead, we can use
a really clever trick -- one that we've already taught you!

ali, we’Vn ledf\bd S0 many) Hure g 4 clue -~ Ehere
are two BASIC statements lpvolived {and they sorf of
go hand-in-band!y, When we first menkbioned them, we
sald that they'te very useful for storing a lot of

information in your vi-zigts mEmory .
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If you guessed DATA and READ, you gob it right first tryi
These two Statements will cerrtainly save us a lot of
unnecessary work. (Because we sure have got a lot of
information to store!}., Like Lo ses how? OK -- very
carefully, enter the pregram below,

5 CLs

I DATA 21,4,21,4,28,4,28,4,30,4,30,4,28,6,2%,4,26,4,25,4

20 DATA 25,4,23,4,23,4,21,6,28,4,28,4,26,4,26,4,25,4,25,4,23,6
30 PBATA 28,4,28,4,26,4,26,4,25,4,25,4,23,6,21,4,21,4,28,4,28,4
4 DATA 38,4,39,4,2B,6,26,4,26,4,25,4,25,4,23,4,23,4,21,6

5§ FOR L=1 T 42

of READ P,D:SQUND P,DINEXT L:iEND

Dope that? Good. Mow —— before you have a chance to feel
contused -~ we'll explain exactly what this terrifying
jumble of numbers is (and how it worksi)!

Analysing the program

Lines 19, 28, 3¢ and 4p:
Az you can see from the DATA statements at the
beginning, we're using these Four lines as "storage
shelves". (We need four of thew...because we’ve got so
much DATA to storel)
and exactly what are we storing? pPairs of code numberst
Each pair is a description of one hote of our seng.
{The first number in the pair describes the pitch of
the note, The second number describes the duration,}
Just count them for yourself...youfll find that
altogether, there are 42 pairs on our DATA shelves,
For example:

A p—, ‘ﬂﬂa -, p—,
g DATA 21,4 , 21,4 , 28,4 , 28,4 , 36,4
ces@nd s on.

So! We want Ehe VZI-280 to KEAD these numbers - two by
two -~ and put each one into a variable pigeon-hole.
once our twe code numbers are safely stored, we can use
just ope SOUND command, followed by the pair of

variable names!

the computer will play the note described by whatever
two numbers happen to be in the pigeon-holes!

Line sg

BuUT "counting" loopl Because there are 42 pairs of code
numbers, we must ask the VI-288 to loop arfound 42
times. (Fach trip around the loop will replace fthe
numbers already in the pigeon-heles, with the next pair
from bhe DATA shelwvesl)
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Line /0

aha..this i3 one of those clever lines containing more
than one command. Remember, it's OK to do this -- as
long as each one is separated by a colonl

First command; Here's opuy READ sStatement. It will store
the code numbers, pair by pair, in two plgeon-holes,
The first one is named P {this is where the pitch code
goes); and the second one is named b (the duration code
iz stored heretl).

Second command: Asks the computey ko play the note
desceribed by P and D,

Third command:; Sends the VZ-20# looping back to store
the next two code numbers in P and D,

Fourth {and lastl) command: EMDS the song when the
yZ-286 has made its 42nd loop.

Have you finished typing the program into your VI-2687?
Well, it would be 2 good idea to LIST it -~ just te be
sure that you've gobt every single number rignr. {'Cause if
you hRaven't, yvou might hear your computer Sing a bit "off
key™1)

Evervthing perfect? Greact And now, the big moment
nas arrived..,it's time to RUN the program,

Anh,..i8n't that woenderful? If you think it deserves a
standing ovation, go right ahead! And if you'd like an
encare, simply RUN the whole thing all over again!

Now, for an interesting {although totally
useless) plece ol information:

Your Vi—-20@ has just achieved more than you
could ever imagine, Not only has it plaved vou
a song...but it nas played you & song written
by a very, very fLamous composer!

Yep...believe it or not, "Twinkle, Twinkle
Little Scar® was composed Dy nofle other than
Mozart!
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Chapter 19

Great fun with Graphics!

Will tpis litecle computer of yvours ever
cease to amaze uws with its abllitiedy Io=
seems that for every incredible talent we
learn about, there's another just waiting to
be discovered.

S0, hang onto your hats..,'cause here we go again! This
chapter, (believe it or not) we'll unearth your VZ-2g8's
hidden artistic abilityi

Now, don't get us wrong. If computers had been arocund in
the days of Leonarde da vinci, the great man wouldn't
really have had much to worry about! We are going te learn

how to “draw" on your VI-2#8°s screen. But don't expect to
produce anokher Mona Liza!

The art of ereating pictures or patterns with your computer
goes by the odd name of “computer graphics®, Mastering the
art takeg time, and patience. Bul boy —— it sure is fun!

Your computer has 2 different "Modes" that it can be in to
produce graphies. The first is plain old Mode (B} -- and
your VZ-28f enters it just as soon as you turns it on!

Mode {#) 15 the one we use for putting keyboard characters
on the screen,

And what, exactly, are "heybord characters™? fuite simply,
they're any character {or command} that you can find on
the VZ-20P's keyboard! Including those funny little shapes
called "graphics characters®i

These different "yraphics characters® are rather like
tiles...the sert you might see on a bathroom wall! Each one
has a different design (there are 1% of them, altegether).
By arranging the tiles In patterns on the screen, we Can
create...a mosalct ({well, sort ofi}

Unfortunately, the tiles {(or "picture building blocks®, if
you like) are rather, well, large and lumpy. Which wmeans
that whatever pictures we create with them will be large
and lumpy. toot

As we said, "computer draphics® seems a rather
strange name. Or does it? If you look very closely
at the word graphics, you just might find another
word lurking in thete. One which describes the
whole idea very well indeed?

Give up? OK —- the word Is graph. And it's a very usefuol

Arseription, because your VZ-288's screen is actually
ided up into an imaginary graph!
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in Mode (1}, the graph is £4 hlocks wide and 37

One keyboard character takes up 4 of these blocks...and
that's why we can only produce rather “cearse® designs in
text mode,

Wouldn't it be lovely if we could divide the screen up into
much smaller blocks? That way, we conld cCreate patterns

tnat weren't guite so clumsy!
Yes, it would be lovely, And ves, we can do itl It's just a3

matter of changing the VZ-208 over to our second
mode, . .Mode (1}

Rasier done than saidy Just type MODE {1) and
press RETURN v

In MODE {1}, the imaginary graph is 128 blocks wide
and 64 blocks deep...which is & Whole 1oL finer!

when you're in MODE (1}, things work rather differently!
For starters, we can't type any character from the keyboard
onto the screent

"That's sillyl® you complain. "If I can't put
anything onto the screen, what use is tlils Mode
in the firsc place?!*

How, now...calm down., We didn*t say you can't use the
screen —- we just said yvou can't use the text characters!

Instead, when we want Lo put something onto the screen,
we'll use another BASIC command. This time, it's one called
SET.

SET asks your computer to “colour in" Just ane
cf those little blocks in the graph.

FRach hilock has it's very own position on the screen. So,
before we can tell the VI-288 exactly which dot to SET,
we'll have to give it some "co~ordinates”,

“Co-ordinates? Help! This is getting & bit too
technicalt

Pleasa, don'tL let that term scare you off! 'Cause vou're
probably more familiar with co-ordinates than you realise.
Just stop for a moment, and think about the way you look
someching up in a streer directory, There's certainly
nothing tricky about that, is there? All you have to do is
loeck up the name of whatever you're trying te locate in the
Index., Next to the name, you'll see a pair cof figures
{usually, ohe is & letter and one is & number}.

Like youtr VI-2088*'s screen, most road maps are divided up
into a graph...with one set of lines running horizZontally,
and one running vertically. One of that pair of filgures
will be the name of a horizontal line; and one will be the
name of a vertical line, To find your target, all you have

1a4



to do is trace along those two lines., And at the spor
where those two lines collide? Sure enough, there's the
street you were looking for!

Mow, listen closely...those two figures were actually a
pair of co-ordinates]

and SETting a point on your computer's screen is really no

more difficuit! You simply need to stype SET...and then
give your computer a palt of co~ordinates}) The First one
will be the name of a verctical line in the graph {and it
can be called anything from € to 127}, And of course, the
next one will bhe the name of a horizontal graph line! {It's
name can be any number from § to £3.)

What 1f you want to get rid of a block that vou've coloured
in using SET? No problem! We can use another BASIC
sStatement -~ one that's the exact opposite of SET!

It's called RESET, and you need te follew this command with
the same co-ordinates that yYou used to SET the block witht

But gosh...5ETting just one little block at a time {5 a bit
tedipus! It's going to take us nours (and lots of SET
commands) to coloutr in & decent area of the sScreen, isn':
it?

Well, accually, it isn'ti We can use & very neat little
trick to save ourselves all that time and efforr.

To tell the truth, this trick isn't even a4 nevw one.
We've used something like it before...when we
vaught the VZ-28P to "sing” us & song!

Once again, we'll wvse just one SET command...followed by
two variables., In the first variable pigecon-hole {let's
call 1t Vi, we'll Store & VERTICAL CO-ORDINATE. And in the
second pigeon-~hole? That's right ~- we'll use it to store a
HORIZONTAL CO-ORDINATE: (Let's call this one H,}

Want to see how it works? OK..,.type in this program,

5 CLS
18 MODE {1) e e
28 FOR V=0 TO 127 ~GOP 3

38 FOR A= TO 63
48 sET{V,H)

56 NEXT H

68 NEXT V

Analysing the program

Line 1# puts us in the right Mode {that's Mode {1}1}

Line 28 is the beginning of & FOR~TOD loop. Every time
around, the value of V will increase by 1.

On line 38, we open another FOR-TO loop! Like the firsec

Pt oS,

loep, 1t Will increase the value of B by 1 on each “"rrip"!
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Line 49 -- and here's ovar SET command. It will SET tne
point described by whichever co-ordinates are stored in
the pigeen-holes.

Line 5% says NEXT H...and of course, it closes one of our
FOR~TQ loops. Remember, the H loop is "nested® inside the V
loop.,.a0 Wwe MUST close this one first! When the computer
Finds this iine, it Wiii zoom back to line 3§ -~ the start
of this particular FOR-T8 loop -~ and increase H by 1.

The VZ~208 will keep looping around until the value of 63
is stored in H, Then it will drop down ro:

Line 68 ~- which says NEXT V. This marks the end of our
Fouter® loop. S0 the computer will zoom righe back to the
peginning of this loop (that's lipne 28),..and increase the
value of ¥V by 1l

That's it! Are you ready to try it out? Good...just typs
HUN.

Goodness! Look at that -~ the VI-282 has
starced to Ypaint® it's entire screent (Be
patient, though...it’il take guite a long time
te Finish it})

Wwant to get rid of the "paint-job®? lt's easy enough to dol
When your computer has finisted, just cnange line 48 to
say

RESET v, H
When you run this updated program, vou should see the
vVi-208 wige offthe paint off the screent
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[ Making Rainbows! —
(it's not called a “colour computer”
for nothingt!)

Something about your VI-208 has probably been puzzling you,
ever since you met it, And that "something® is the row of
coloured "markers™ on the keyboardl (Do you see chem?
They're above the first eight keys in the very top row.}

The marker ahbove the key that we use Lo type 1, is
green. Apove the 2 key 13 yellow, and above the 3
key 13 blue. Next comes rqé, then buff, when cyan
{shat's andther name for light bluef¥, then
magentgé...right up to the 8§ key, which has an
orange marker above it,

Yes, they do look very precty. 8ut they're cettainly not
there for decoration alonet

The number on each Key just happens to be the code for that
particular colour, We use these code numbers, together witn
a brand new BASIC statement ([now, be patient —-- wa'll learn
what it is in & moment), to produce colours on your
VZI-2p8's screenl

By now, you've almost certainly noticed how
logical cthe names of mesSt §ASI¥ commands aret
In fact, we nardly need to tell you what our

new statement is called. Surprise,
surprise.,.its name is COLOR!

Rather like the SOUND statement, COLOR is alwavs followed
by a pair of code numbers,
s The flrst number describes the foreground
colour of the screen, and T
® The second number describes the background
colour. - -

Remember the two different "Modes" we told vou about? Well,
when it comes to colour, each Mode nas a slightly different
set of tules?

MODE (

In this mode, you have a choice of rtwe different background
colours., The first one is GREEN. And when it's being used
as & background colotir, it has a special code number -- &,
{We're all very used to seeing & green screen,..'cause the
VZ-288 automatically chooses this colour whenever you turn
it onf}

For example, to tell your computer that you wanted the
screen to have a green pbackground, and a blue foreground,
you would use a command like Ehis:

COLOR 3 , &
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In this case, 3 1s the code for blue...sco it comes first.
The ([background} code for green is B...%0 it's the second
number in the palr, (By the way -~ did you notice that we
use a comna to separate each code number?)

There is an alternative, though. The second choice for
background colour is ORANGE...and ivs code number is 1,
Hmmm, .,.a bic of variecry might be rather nice! Let's try it
sut -- using our new COLOR command.

Qddly enougn:

Hecause we're only worrying aboutr background colour for the
moment, we can leave out the first {foréground) code

number...and just say
COLOR, 1

{0f course, the sSpace where the foreground colour code goes
is empty. But we STILL need to type the comma that would
usually foljow iti This tells your computer that yoeu're
Fiving it a code for the background colour only.}

Are you sure that you're ready for this? fven
ehough it's so simple, this is probably the
most spectacular thing we've tried yetr! Now, if
you think you can stand the excitement, try
typing COLOR,1,

Kapow! Have you ever seen anything so orange? We warned you
that it was quite a change! And switciing back to familiar
old green is just as easy, too. Simply type COLOR,#.,.and
there it isi

ah, isn't power a marvellous thing? Let's get
smarter still...and try bringing some foreground
colour into the picture as welll How about a red
foreground, and a green background?

Agreed? Right -- just type:
COLOR 4,8

"Hey! I see the green...but where's the red? It
didn't work!™

O, come NoW...would we give you a "dud" command? Of course
nott As a matter of fact, it did work. There's a very good
reason why vou can't see any foreground colour, And the
reason 1s that there's nothing on your screen but texe,

The OHLY keyboard characters that CAN change
cololr, are the GRAPHICS CHARACTERG!

Just try typing in some graphics characters...you'll find
that they're red as can bel

MODE 1

in this mode, your colour choice is & bit more limited.
(Sorry 'bout that -- you can't have zyverythingl)

Your background ¢olour can be either GREEN {and its code
number is still #) or BUFF {code number 1),
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[mwp I l CYAN I lmwm] [onwei

If you chooSe 4 green
packground, you can

only use this nalf of the
VZ-288's colour range...

voeand if You chuose

a buff background, vou

must stick to this half
of the celour rangetl

Now, we'd nate to state the obvicus! But just in case,

there’s one thing we'd better point out:
Te get the COLOR starement to work, you must have a

colour TV
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Qur Very Last Words!

And now, as the sun sinks slowly in the west (or whatever
usually goes with & happy endingt), we draw our little book
to a close,

Have vyou enjoyed your first litvle foray inte the world of
computers? We certainly hope so...because we sure have
enjoyed showing you the way.

And what a long, long way it's been! Bver since that
fareful momens when you first opened this book, we've been
meeting challenges and taking them In our stride.

For old time's sake, let's look back at some of the hurdles
we'lve managed to clear:

s"What? You exprot me to use this computer? I don't
even know what the darn thing isi”
For some of you, this was probably one of the
biggest worries!

eThe computer/human language barrier.
Do you realise that you are now *bi-linqual™?
You cah how communicate -- almost £luencly --
in BASIC! {Truly! Just think of all the words
youfve learned.)

eTnat big, bad thing called "computer programming®.
Remember the first time we mentioned this one?
It probably scared most of you silly. And yet
here you are, ready to start writing your own
programns! -

Whew! They were biggies..and that's just a few of them! {In
facr, after so much practice at clearing hurdles vou're
probably ready for the Olympicst)

The world of computers is very wide indeed, Far too wide to
fit into a nucshell {er into one tittle booki), We could
never have hoped to ¢fam it all into jost 114 pagest

What we could hope to do was provide you with a basic
knowledqe of computers in general--and thne VI-208 in
particular.We want you to be well-equipped to continue your
developement as a programmer. And if this manual nas
achieved that, at least, we couldn’t be happler!

Remember that a good, strong friendship costs
nothing...except, of course, TIME. 5S¢ to become really well
acguainted with your VI-288, be prepared to meet the
expense! Take time to experiment...time te practise,..,and
time to play games., (We promise you-—-it'll be worth the

effort!

118



And now...& last piece of fatherly (er, or motherly?)
advice, If ever you're in trouble, never be afraid to GO
BACK TO THE BASICS! Is something going wrong? Anything at
all? Just come back to this litrle manwval.

We'lll always be right here--~ready to explain 1t all over
againi

Alse: don't be afraid to experiment! Trial-and-error is one
of .the very best ways to learn...and you can't possibly
damage your VZI-28¢ by trying your ideas on it}

So! Goodbye for now...and GOOD LUCK!
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How to make your VZ-200 iove you!

It's not hard...really ict's not, Just read the little hints
below, They're very good advice...and if you take it, your
computer will thank you for it!

sHandle with caret

Being dropped is & rather traumatic experience for the
VZ-288. So pleese, don't bash it, bump it, or use it to
prop the door open! You wouldn't work too well if somebody
did that to you~-and neither will your computer.

Heat botners your computer, too. Be careful not to leave
your VZ-204 on tne window-sill, the patie, or anywhere the
sun is strong. Mo, it won't get sunburnt..,.but it will gec
sick.

eThere's no place like nome..,

...and to your computer, "home” is the place {a safe one,

naturally) where you put it when you've finished using ic!
1f vou leave it connected to the power point all the time,
the VZ-288 will get rathey not and bothered.

#A little etiguetcte, pleasel

Uniitke a buman, the VI-280 won't mind if you eatv in front
of it, But please -~ remember your table manners! 'Cause
yvour computer will be offended if you slop orange juice,
and sprinkle crumbs, all over its keyboard: Really, it's a
good idea to keep food and drink away {rom the VI-284.
{Just to be on the safe side,}

sChoose a safe spor,

If you were looking for a place to set up your VI-208, you
certainly wouldn't choose the middle of a busy highwayl
Unfortunately, some areas in most homes can be almost as
nazardous! So, when yvou settle down for a leng session with
your computer, try vto pick & spor that's ocut of everyone's
way. (Beliesve uvs, there's EQEEiﬁﬁ more frusvrating CLhan
naving someone trip over the power cord!}

«Don't play doctor!

It you were sick, would you let one of your friends operate
on you? No -- we didn't tnink so. When humans get sick, we
4o to a people-doctor...and when compurters get sick, they
need to go to a computer—doctor! 8o, if your VZ-28¢ isn't
working properly {and you're sure that 1t's not because of
something you‘re doing wrong), just bring it along te a
ick Smith store ofr dealer. One of our very capable
computer—dootors will soon nave it back in action, Please

-— don't try to perform any “operations® all by youself!




pendix B

The BASIC words we’ve iearned

Chapter 4

PRINT {used with gquotes)
GOTo END LIST Rin
BREAK CONT CLS NEW

Chapter 5
PRINT (vsed without guoctes)

CHAPTER 6
LET

CHAPTER 7

INPUT

CHAPTER 8

IF~-THEN ELSE

CHAPTER 18

RND  SQR

CHAPTER 12

FOR-TO NEXT

CHARPTER 13

STEP

CHAPTER 14

GOS8  RETURM

CHAPTER 16

DATA READ

CHAPTER 17

RESTORE

CHAPYTER 18

SOUND




Reserved words

words are a NO-NOI

" Appendix C

When it comes to labelling variable pigeon-holes,
The VZ~288 has
special purposes..,and if you try to use them for
else, you'll cause confusion.

s Any word whose first two characters
same as the first twWo characrers or a

these
For
something

"regerved" them

REMEMBER: You mustn’t use:

# Any word on the reserved list, or

are the
reserved

wordi

DAVID are the same pamel)

{Why? Because the VZ-288 doesn’t look past those first twe
characters of & variable name. To your coemputer, DATA and

ABS AND ASC ATH
CHRS

DATA DIM

ELSE END EXP

FOR

GOSUB  GOTO

SET SGN SOUND SIN  SQR
TAB TAN T0O THEN

USING U8R

INT

IF INKEYS INP INPUT
LEFTS LEN LBET LIST LOG
MODE  MID§

NEW NEXT NOT

OR  OUT

PEREK POKE POINT PRINT
READ REM RESET RESTORE

CLOAD (LS COLOR CONT COPY C0OS5 CRUN CSBAVE

LLIST LPRINT

RETURN RND RUN

STEP STOP STRS
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