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Often people buy computers with high hopes, only to
discover that many of the standard books introducing
BASIC (the computer language) are dull and
complicated, and that their computer becomes just
an expensive toy, Now vou can avoid that
disappointment with this Start-to-Program Kit
which includes not only a book, but two tapes with
pre-recorded programs on them.

Book and tapes have been carefully designed to
complement each other. Start with the tapes. and the
book becomes a useful work of reference. Start with
the book. and the tapes give you valuable additional
experience, enabling vou to see ‘on screen’ the effects
of small changes to programs. Using this Kit, vou will
soon be writing your own programs.

Richard and
David Graves




Making a Start

How to give a simple instruction

The computer can only do what you tell it to do. You
tell it 1o do something by typing mstructions on the
keyboard. Everything that you type appears on the
screen. Each word. letter or symbol appears at a place
on the sereen where there is a flashing letter called the
cursor. The cursor letter can be a[K]. an [L]. an[E], a

[GloralC].

B Poblem 1@ When the computer is switched on
you ¢annot see the cursor, but only the words:

© 1982 Sinclair Research Ltd

near the bottom of the screen.

[¥ Press the ENTER key, which is just above the
BREAK SPACE key on the bottom right ol the
kevboard. Now vou can see the flashing E CUrsor.
Now, try an instruction. “Tell me’ is an instruction.
How about:

Tell me "Look behind you™
But as soon as you press the key marked T, vou run
inta trouble. Instead of typing T on the screen, it has
typed:
RANDOMIZE
and afier it you can see the flashing [L] cursor.
B Poblem 2: 0t is easy (0 make mistakes when

typing in an instruction.
4

Look at the bottom left of the keyboard and find
the key marked CAPS SHIFT. Now look at the top
right of the keyboard and find the zero key. The zero
key is marked (. Do not muddle it up with the O,
which is just the capital of the letter o. From now on.
all zeros in this book will be shown as () 1o help you 10
remember. Above the B key you will see the word
DELETE, which means to rub out or get rid of. Hold
onc finger on the CAPS SHIFT key. Keep holding it
down while you press (. Every time you do this, you
will get rid of another word. letter or symbol to the
left of the cursor. So, il you make a mistake and wish
to delete it, press CAPS SHIFT and () unal the mistake
has vanished and then type in the correct instruction.
Now you can delete the word RANDOMIZE, but how
can you make the computer tell you to look behind
yvou!

» Before you can type
anything into the
Spectrum Computer,
you need to see the
cursor (which flashes
on and off) on the
screen. The cursor can
be any one of these
five letters. Each cursor
letter has a different
use.




B Problem 3: The computer only understands
instructions when they are twped in a special
language called BASIC.

Luckily, the Spectrum Computer gives vou
enough help to make this language fairly casy to
learn, For example, it knows that at the start of an
instruction there must be a Aaword in BASIC. So at
the beginning of each new instruction, it shows you
the flashing [K] cursor. (This is called being in [K]
mode, ) Keywords are simply words in BASIC which
are often used.

If you press a letter key when the computeris in [K]
mode, you will not see that letter on the screen.
Instead, you will see the Keyword which is shown in
white on the bottom of that letter key. So when you
pressed T, the computer printed the Kevword
RANDOMIZE, (It just says RAND on the bottom of the
T key. because there is not enough room to show the
whole of the Keyword.) If you look at all the letter
kevs you will see that there is no TELL ME Keyword.
TELL ME is not an instruction in BASIC. But on the P
key there is the Keyword PRINT which you can use
instead. Whenever you want the computer to print a
message on the sereen, yvou press the Keyword PRINT
and then type ™ (inverted commas). Then you type

the message. Then you type another . So you need
to type:
PRINT “Look behind you™

Look at the[K]cursor, and remember that you are in
[Klmode to begin with. Now, press the P km toget the
Keyword PRINT. If you look at the screen you can
now see

PRINT

and after it you can see a new flashing cursor. You are
6

4 You need the
instruction PRINT to
make the computer
‘print” your messages
onto the screen.

not in [K] mode any more. The computer is being
helpful again! It knows that once you have begun
iction with a Keyword, you will not want
r one of the Keywords at the bottom of
The new flashing cursor is an [L]. You
mode. When you are in [l made, you
Lelters. Il'you want lhcrn to be lower case

to l:cep a l' inger always on the CAPS
keep one [inger on the CAPS SHIFT key
once on the number 2 key at the top of
Above this key it says CAPS LOCK in
You are now in|Clor CAPITAL mode.

7



There will be no change to the fashing [K] cursor, but
the flashing [L] cursor will be replaced by a flashing[C]
cursor. Any letters that you type in this mode will be
Capital letters, and you can take your finger off the
CAPS SHIFT key while vou type your message. Now.
to come back to [hc mode, just put one finger on
the CAPS SHIFT key and press once on the 2 key again.
Delete any letters you may have typed while you were

4 /f you want to type
all your messages in
CAPITAL letters, you
keep one finger on the
CAPS SHIFT key while
you press once on the
number 2 key.

practising with the |C| mode, so that all that remains
on the sereen is the Keyword PRINT,)

When vou want spaces between letters or words in
a message (remember that the message is the part
mnside the sets of inverted commas). then you simply
press the BREAK SPACE key at the bottom right of the
keyboard. If the computer wants to have spaces
between any words or symbols eutside the inverted
commas it will put them in for itself.

B Problem 4: The next thing you want to type
after PRINT is not a letter, but . You will find the
inverted commas on the top right-hand corner of the
P key, in red.

8

7l When vou are in [K] or in [L] (or [C]) mode, and

you want to put in any of the symbols or words shown
in red on the letter keys or on the number keys, then
you keep one finger on the SYMBOLSHIFT key (at the
bottom right of the keyboard, next to the BREAK
SPACE key). while you press the letter or number key.
So to type  vou keep one [inger on the SYMBOL
SHIFT key while you press the P key. Now vou know
all you need to know in order to finish typing:

PRINT “Look behind you™

Rtme_mber. if you make any mistakes you know how
to delete them and try again.

When you have typed in an instruction nothing
will happen until you press the key marked ENTER
which is near the bottom right of the keyboard. So
press ENTER. Now you can read your message near
the top of the screen:

< Each time you type
an instruction, you
must press the ENTER
key. Then the
computer will do what
you have asked, and it
will print a message
telling you your
instruction has been
received.

ime a message will appear. at the bottom
ook _ 3



that you had better start the line all over
Try typing:
|=>\I'RINT 1 am well

ss ENTER. You have lelt out both sets of
d commas this time, and the computer has
4 the whole line and printed a message at the

leftof thescreen, known asareport. ltexplains why the
computer stopped doing something - cither because
it has finished or because something went wrong,

4 A 0 OK report
means that everything
was successfully
completed. The two

numbers that follow

show the line and of the screen, saving:
place at which the WL

program stopped. @aﬁahjanot found. 9:1

This tells you thatevervthing is okay! There is now no
cursor on the screen, but you can bring it back by cn_élarl again. \inw you have learned ho“ Lo
pressing ENTER or you can simply type a new & 4 e computer a simple instruction. Try some
Keyword. However, if you have made a mistake more instructions of your own, using the PRINT
which you did not notice, and pressed ENTER when For cxamplc, tell the computer to print
vour instruction did not make sense in BASIC, then 1 ¢ of a country you would like to visit.

your message will not have appeared at the top of the "
screen. Instead, your instruction will have staved

where it is and a flashing question-mark will tell you

that the computer has found a mistake. This
question-mark usually appears at the place where the

mistake has been made. Then you have to correct the

o /fyou try to ENTER
an instruction with a
bad mistake in it, the
computer will rub out
your line and instead,

line by deleting the mistake in the usual way and will print a message
pressing ENTER again. To see what it looks like, try saying that something
typing: is wrong.
PRINT "Today is Thursday
ist of instructions

and press ENTER, There should have been inverted
commas at the end of the line, so the instruction has uction on its own is rather boring. If you
stayed where it is and there is a flashing question- : pmcr to do something more interesting,
mark after Thursday. This mistake is at the end of the need to give it a list of instructions.
line, so nothing needs deleting. Justadd the inverted -
commas and the flashing question-mark will dlsap-
pear. The line is now okay, and you can ENTER it.
If the mistake is a very bad one, the computer may

10

blem 5: The computer obeys every instruc-
asyou press ENTER. How can you make it

ntil you have given it a list of instructions?
i 1



Type a number before each instruction, or line.
The computer will then store cach numbered line in
its memory, Start with 10 for the first line, 20 for the
second, and so on. You can type numbers when you
are in [K] or [I.] mode simply by pressing the number
keys at the top of the keyboard. If you begin an
instruction with a number, the computer will stay in
mode. It knows that a number at the beginning of
an instruction is a line number and it is still waiting
for a Keyword.

Now, type in this list of instructions, and remember to
press ENTER after each Iine. If each line is correctly
typed. it will then appear at the top of the screen,
where your list of instructions will slowly build up. At
the same time, the *OK™ message will appear at the
bottom lefi of the screen. Press ENTER 1o begin with,
to start with a clear screen.

Do not worry if you are typing an instruction
which will not all fit onto one line of the screen. Do
not press ENTER when there is no room lefi on the line
—just carry on typing. Some of the words will go over
onto the next line on the screen, but the computer will
treat it all as one line. because you have not yet
pressed ENTER.

The . (fullstop) and ? (question-mark) are in red,
on the letter M and the letter C keys; the - (hyphen)
and ! (exclamation-mark) are on the letter J and the
number | keys. You will need the SYMBOL SHIFT key
for all of these.

10 PRINT “Iama ZX Spectrum.”

20 PRINT “I hope you enjoy using me.”
30 PRINT "Do you know what BASIC
means?”’

40 PRINT “Beginners All-purpose”

3 PRINT “Symbalic Instruction Code!”
60 STOP

12
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Keyword STOP at line 6{) tells the computer that
of instructions has come to an end. It is on the
red, and so you must press A while keeping a
 the SYMBOL SHIFT key.,

Problem 6: Now that you have typed in a list of

stions, how do you make the computer obey the
structions?

~ Press the Keyword RUN (on the R key), and

press ENTER. A list of instructions is called a

. Now you have entered your first program

UN it. Near the bottom of the sereen you will see

ge telling you that the computer has reached

end of the program at line 60;




roblem 8: When you run the program, if your
e is not complete, or looks [unny, you have
Ayped in some numbers wrongly.

LIST and look carefully at the lines. When

If you want to look at the list of instructiohs again,
then press the Keyword LIST (on the K key ) and press
ENTER. If you want to run the program again, simply
press RUN again, and press ENTER,

nd press ENTER . The computer will
cally replace the wrong line with the new
Thave just typed. Now run the program again

hcrc are no more mistakes, vou will have a

B Problem 7: How can you get rid of a program
without switching off the computer?

Press the Keyvword NEW (on the A key) and press
ENTER. Now. press NEW and press ENTER and write a
program of your own, using the PRINT instruction.
For example, you could write a program which will
print the names of your favourite books. Or write a
program which will print a list of five wild animals.

Three programs to show what the
computer can do

Twvpe out these programs and see what happens.
They are to show you what the computer can do.
(Helpful hints on finding keys are given just after
each program.)

ONE

PLOT 104,48
DRAW 1030
DRAW 0,103
DRAW —103,0
DRAW 0,103

2E£8E8=E

| FOR y—13TO 25

You will find the Keyword PLOT on the Q key, and
PRINT AT x 'l

the Keyvword DRAW on the W kev. The |, (comma) is
a red symbol on the N key. For the — (minus sign)
use the hyphen on the | key. Now, RUN the program.
If you have typed in the lines correctly, you will see a
square box on the screen.

14
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You will find the Kevword FOR on the F key. and the
Keyword NEXT on the N key. The Keyword AT is in
red on the | key. The Keyword TO is in red on the F
key. The — (equals) sign is a red symbol on the L
key. The : (semi-colon) sign is a red symbol on the O
key. You can manage all those quite easily. But what
about INK in line 60, and the black \qu.u‘v. in line
xn?

- Problem 9: INK in line 60 is not on a key atall. It
is shown in red, belore the X key. How can vou type it
into a program?
There are many Extra words or symbols above
the letter kevs (in green) and below them (in red).
When vou want to type one of these words or
symbols, you must first (‘h'mgr the cursor into [E]
mode. You do this by keeping one finger pressed on
the CAPS SHIFT key. while with another finger you
ess the SYMBOL SHIFT kev once, Now the [lashing
&Iur [L] cursor changes into a fl whing [E] cursor, to
show that you are in [E Imode. (Ofien called Extended
mode.) Now that you are in [E] mode, if you press a
letter kev vou will [}p{‘th: word or sy mbol whic h vou
can see i green above it. And il you press a letter key
while keeping one finger pressed on the CAPS SHIFT
kev, you will type the word or symbol which you can
see i red below it. So to type INK, vou must get into[E]
mode, and press the X key while keeping a finger
pressed on the CAPS SHIFT key. You will only stay in
_|modt: for one press of a letter key. Then you will go
straight to [L.] mode. and if you want to get back into
.| mode you will have o begin again.

B Problem 10: The square symbol Winline Wisa
drawing, or Graphics symbol. 1t is on the 8 key. How
can you type it, or the other Graphics symbols on keys
I 10 7, into a program?

[ To tvpe a Graphics symbol, you must first
16

change into [G] mode. You do this by keeping one
finger pressed on the CAPS SHIFT key, while you press
once on the 9 key, To remind vou that the 9 key is the
one which you need in order 1o get inln@ maode for
Graphics. you can see that the word GRAPHICS is in
white just above the 9 key. As soon as you are in [G]
mode. the flashing cursor will change from [K] or [1]
into'a [G].

Naw, before you type one of the Graphics symbols,

you must decide if you wane to type ic exacdy as

“shown on the key, with the white areas in white and
the black in black; or whether you want to type the

opposite of what is shown, with the white areas in black

17



and the black areas in white. To type it as shown,
simply press the correct number key. To type the
opposite, keep one finger pressed on the CAPS SHIF
key while pressing the number key. So. to typc Bl vou
must change into [G] mode, and then keep one finger
pressed on the CAPS SHIFT key while pressing the §
key, You will stay in mode until you tell the
computer to get out ol |G mode. To do this, keep one
finger pressed on the CAPS SHIFT key while you press
the 9 key again. Then you will be in [K] or [L] mode.

Now run the program. You will see that the square
will fill up with colour. Press NEW and press ENTER
when you want to get rid of this program. [ You are
probably finding that the Spectrum keyboard is quite
hard work to beg‘in with. Don't WOrry, it becomes
much easier with use,

<« You can use the INK
instruction with the
Graphics symbols on
keys 1 to 8 to colour in
parts of the screen.

TWO

I LET x=INT (RND#22)
2% LET y=INT (RND=32)
3) LET z—INT (RND»7)
10 BORDER |

5 INK z

#) PRINT AT xv:'H"

70 PAUSE 5

8 GOTO 10

% STOP

14

You will find the Keyword LET on the L. key, and the
Keyword BORDER on the B key. The Keyword
PAUSE ison the M key, GOTO s on the G key. INT isin
green above the R key, and RND is aboe the I Kev. so
you need to get into [E] mode to type them, The
svmbol *is a red symbol on the B key. and the ( and

(bracket) symbols are in red on the 8 and 9 keys.
(Remember to get into [E]mode and keep your finger
plt'!\',\l'l'l on the CAPS SHIFT key to type INK,

This program will print an endless series of
coloured squares on a white background, surrounded
by a dark blue border. The first time that you run it,
vou will notice that no squares appear in a narrow

A Because of the forever, printing
instruction GOTO 10, different coloured
this program will go squares on a white
round in a loop background.

19



[ the computer?

pressed on the CAPS SHIFT
. key. The program will
will appear in the gap at

ne which th _(ctfhad read and obeved just
fore !‘Oll “vékmih(o the program. It could have
: e other line numbers. Now you can run
in, and a different patiern will
gml_ ppear, Or, you can go on with the same
pattern. To do this, you type the Keyword
CONTINUE (CONT on the C key) and press ENTER.
The computer will then carry on, beginning at the
line after the one mentioned in the BREAK message.

o /f you want to break
out of a program while
it is running, you press
both these keys at the
same time.

20

You will see that as soon as you broke into the
program, the narrow white gap near the bottom of
the screen disappeared, so whether you run the
program again, or continue it, it looks better. To get
rid of this program press the CAPS SHIFT and BREAK

SPACE keys, then press NEW, then ENTER.

THREE

10 BEEP 10
2 BEEP .52
39 BEEP .50
40 BEEP 1,5
5 BEEP 1.4
&) BEEP .5.2
70 BEEP .5.
80 BEEP 1.5
% GOTO 10
1% STOP

You will find the Kevword BEEP below the Z key. So
vou will need to get lnlu@ mode, and then 1\(‘!:[) one
finger on the CAPS SHIFT key while you press the Z

key. (Remember the full siop symbol is on the M
key.)

21
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wde, and can then type the
"';-and the Keywords in

cangomtomoclc,

| words or symbols on the letter
yu are in (K] or [L] mode, by
ng a finger pressed on the

a finger pressed on the
can l.hcn type the green words
' DIess) glh? kt)s, and lhl l'ﬁd
g the keys while keeping a
APS SHIFT kev:
| of'@mode. by pressing the
4 finger pressed on the CAPS
while you are in[G] mode you can
bols shown on the number keys
pressing the number keys. To get the
Graphics symbols shown on the keys,
- 'kc}'s while keeping a finger

) he w to put yaur instructions into the computer
by pressing | the ENTER key;

8) how to delete mistakes. using the @ and CAPS
SHIFT keys:

22

1

9) how o write a simple program, using the PRINT
instruction, and how 10 make the computer RUN it,
(You will learn more about the instructions PLOT,
DRAW. INK, LET, BORDER, INT. RND. PAUSE and
BEEP later on in the book.)




P Making the Lomputer

Wark forYou

Simple mathematics

First of all, find the + (plusi and the — [minus)
signs. The + is a red symbol on the K key, so
remember that to type 4 you will need to keep one
finger on the SYMBOL SHIFT key while you press the
K key. The — isa red symbol on the | key.

Here is a simple sum: 3+ 4. If you type this on the
computer and press ENTER, nothing will happen
except that a flashing question-mark appears after
the + sign. You will have to delete this line. Butifyou
give the correct instruction, the computer will do the
sum very quickly, and print the answer near the top
of the sereen, while giving its usual ‘OK” message at
the bottom. Try typing:

PRINT 344

and press ENTER. The answer appeared at once. But
then you could have worked it outin your head just as
quicklv. Here is a more difheult sum: 4 < 8980898,

M Problem 12: It was easy to find the plus and
minus signs; but where are the x (times} and the =
(divided by) signs?

@ The signfor x (times) is *. Itisared symbol on
the B key. The sign for = (divided by) is /. Itis ared
symbol on the V key. Now, type:

PRINT 4=8980858

and press ENTER. In a flash, the answer appears:
35959592, Try out these sums:
24

5% 12345678
1471365 =9

A To type in these
symbols, keep one
finger on the SYMBOL
SHIFT key while you
press the B or V keys.

If you have a sum with more than one part, such as
25 —4-+2, the computer will work out the mult-
plication and division first. It would work out that
2% 5=10; that 4 =2—=2; and that 10 —2—=8, so the
answer is 8. But if you place parts of a long sum inside
brackets (the red symbols on the 8 and 9 keys), it will
work out the parts inside the brackets first. So
2% 154 =2 would be worked outas 5~ 4=1. then
2% 1=2, then 2-2—1, so the answer is 1. Try
checking this aut by typing the following statements,
and pressing ENTER after each one:

PRINT 92+5 4/2
PRINT 25 -4)/2

Toput a decimal point in a sum, you can use the [ull
stop on the M key. Try:

PRINT 5352725

[ 3]
L1



wer should be 253.75. Now
For example, divide

v pupils there are to

) A /fyoutype in a sum
- m‘th more than one

the computer will

. ’and division first, so the
| answer here is 2.

| <« Butif you put part
of the sum inside

‘brackets, it will work

‘out whatever is inside

~ the brackets first,

~ giving a new answer

~ of 1in this case.

' m&ng sum --monc)' You have decided
1 of Wha you receive on a day at the

. Thesc fractions are fixed. But you

e no idea how much money you will be given! It
‘might be anything from £1 to £30. or even morc.
Because the number of pounds is nat fived it is called a

“variable. In the program which follows, you may call
this number variable by the lewter a. (And you keep it
26

‘work out the multiplication

outside the inverted commas of the PRINT statements. )

10 PRINT "Iamgiven £a

20 PRINT "“For gambling I have £":a/4
30 PRINT "“Forsaving I have £";a/4

40 PRINT “Forclothes I have £7;a/2
5 STOP

You will find that the £ symbolis in red on the X kev.
Notice that there needs to be a semi-colon between
the inverted commas of a PRINT message and a
number variable. You could also have used a comma
rather than a semi-colon here, but when the program
was run, a comma would have left a large gap
between the £ sign and the amount ni'mnne} A semi-
colon tells the computer that the next item on the
screen must be moved right up to the last letter or
symbol to be printed on that line. Now run this
program. You will see that the computer will only
print on the screen:

27



 is always plenty of space
If you run the program

ou will have to type a new line
new amount of money! So vou
ut) line 7, and do something

4 The computer
cannot make sense of
your program until you
define what the
variable in line 10

(the letter a) stands
for.

Bl Problem 13: How can you delete « line in a
program when it has already been typed in, and you
have pressed ENTER?

[ Supposing that you wish to delete line 7. If you
wish to delete it and put nothing in its place, simply
type 7 and press ENTER. Ifyou wish to put something
in its place, type 7, and the rest of the new line, and
press ENTER. The computer will immediately delete
the old line 7 and put the new one in its place. Now,
delete line 7 and look at the screen to see that it has
28

disappeared. Here are three new lines 1o enter:

5 PRINT
inheritance.”
1 6 PRINT “How much will it be2”
7 INPUT a

“Let me guess my

You will find the INPUT keyboard on the I key. Try
running the program. The computer will print:

Let me guess my inheritance
How much will it be?

Then the computer will wait and do nothing, because
of your instruction INPUT a. The computer is waiting:
for you to put in. or input, whatever number you
have decided to place in the store labelled a. The

money you think you
will receive. Only then
will it work out how
much you have to
spend on each item.

will not continue with the program until
made an input. Try inputting 20 (simply
which will appear at the bottom of the
d press ENTER.) The computer will at once
29




'pu hc number 32. The
27 -
_em. ln f‘al:l, you can

rogram does not have a title.
am a title, you enter a line
d REM (on the E key],
_For this program the title
hich case you should add:

a: the program days or
g it. This program is now
cll. But before you type NEW
mething else, you can use the
t the answer to another problem.

at has already been entered, you do not
ve 1o retype the whole line. Suppose, for
at you want to see what will happen if the
in line 10 is changed 1o a comma.

LIST and press ENTER so that you can see
fONEY" program on the screen up in front of

vhoard. Above the number keys 5. 6, 7 and 8, you
1 see arrows pointing left, down, up and right. You
n use these arrows to move around on the screen
you are ‘making changes to lines. (Making

15: If you want to make a small change

k at the top row of the Spectrum

changes is called editing.) To use the arrows you need
to keep one finger pressed on the CAPS SHIFT key,
‘while vou press the number key below the arrow you
‘want.
Try keeping one [inger pressed on the CAPS SHIFT

key while you press once on cither the 6 or the 7
number key. Then look at the screen to see what has
happened. Between the figure 3 and the word REM of
“the first line in the program, a pointer has appeared
“which looks like this: > . This pointer is called the
program cursor . You may have noticed that whenever
“you are typing the lines of a program and entering
~them. there 1s alwaysa > next to the number of the
line which has just been entered,
When you want to edit a line, the first thing to dojs
to use the arrows 1o move the program cursor to that
line. The down arrow will move the program cursor
~ down one line, and the up arrow will move it up one
~ line. You want to edit line 1), so you need 1o keep one
\ﬁngaar pressed on the CAPS SHIFT key while you type
the number 6 key four times. Now the > should he
between the 10 and the PRINT of the fifth line in the
program. If you have typed the number key 6 once
t en. then type the number key 7 once, to get the
ram cursor back to the right place.

<« You can use the
number keys 510 8, to
move the program
cursor around on the
screen in the directions
shown by the arrows.
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The second thing to do is to make a copy of ling 10
appear on the lower part of the screen, where vou can
make changes to it. If you look at the top left of the
keyboard you can see the word EDIT above the
number | key. [fyou keep one finger pressed on CAPS
SHIFT, and then press the number 1 key, this will
bring down a copy of the line which has the program
cursor next to it. Now, check that the program cursor
is next to line 1§). Then keep one finger pressed on the
CAPSSHIFT key and press once on the number | key.
Atonce, a copy of line 10 appears on the lower part of
the screen, looking like this:

10[KI PRINT "l am given £;a

You can see that the flashing [K] cursor is just to the
right of the number 10. At the point where the
flashing cursor appears, you can cither delete
anything to the left of the cursor in the normal way. or
add new things. It does not matter if vou do not want
to delete or add anything at the point where the
flashing cursor appears. You can move the flashing
cursor to the left or to the right by using the left and
right arrows. And if you move it to the right. it will
helpfully change from a flashing [K] cursor 10 a
flashing |L | cursor.

make a copy of that
line appear at the
bottom of the screen.
Position the program
cursor between the
line number and the
first instruction of the
line you want. Then

A 7o make changes to you keep one finger on
aline you have the CAPS SHIFT key and
entered, you must first  press the 1 key.
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Suppose you want to change the semi-colon in
line 10 to 4 comma. So you want to move the flashing
cursor along to the right. Keep one finger pressed on
the CAPS SHIFT key. and press the 8 key until the line
on the screen looks like this:

10 PRINT “l am given £;[L]a

Now, using the CAPS SHIFT and () keys in the usual
way. you delete the semi-colon, so that the line looks
like this:

10 PRINT "l am given £"[Lla

Then you use the SYMBOL SHIFT and N keys to type
in a comma, so that the line reads:

10 PRINT "I am given £”[Lla

Now vou have edited the line, The flashing cursor is
stillin the line, but that does not matter, Simply press
ENTER. and the new line 1§ will disappear from the
bottom of the screen and appear in the list at the top
of the screen. in place of the old line 10, If you run the
program. you can see how you have changed it! Now
practise editing by changing lines 20, 30 and 46 in the
same way,

The left and right arrows can also be used at any

» Because you have
changed the semi-
colon in line 10 into a
comma, there is a large
gap between the £
symbol and the
number of pounds in
this line.




time chitalmebt_ﬁm it has been entered. This can

~save a lot Oflﬁuc‘sPenl deleting and retyping if you
‘make a mistake very early in a line. which you do not
notice until you have typed in the rest of the line.

Now you can iry writing a more complicated
program using number variables. Although one
‘usually see programs written out in full, with
explanations afterwards, programs do not suddenly
come into people’s heads fully worked out! Most
programs begin with just a few lines. and then the
person writing the program gradually adds on more
and more lines.

The first thing 1o do is 1o decide what sort of game
you want to invent. or what sort of problem you want
to solve. For example, perhaps vou would like a
program which helps you to plan your holiday
spending. You might want to know how much money
you will have for your holiday, and how much you
can afford to spend each day. To begin with, you
must decide what information needs to be input into
the computer. In this case, it will need to know:

a) how much money (if any, you have
already;

b) how much more money (ifany| you will
get during the holiday;

¢! how much money (if any) vou want to have
left at the end of the holiday:

d! how many days you will be on holiday.

Next, you must decide how to input this into the
computer. Try these lines, and remember to copy
them carefully, typing in all the inverted commas
exactly as shown:
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10 PRINT “Enter the number of £5”
200 PRINT “youalready have”

30 INPUT a

4 PRINT a

50 PRINT “Enter the additional money

y;:m will get”
'ﬁB INPUT b
7% PRINT b

8:‘,.! PRINT “How much money do you want
10
% PRINT “have left at the end of”
100 PRINT "the holiday?"
110 INPUT ¢
120 PRINT ¢
130 PRINT “Enter the number of days you”

140 PRINT “will be on holiday"’
150 INPUT d
160 PRINT d

‘Remember that the INPUT Kevword is on the 1 key.
The PRINT lines 40, 70, 120 and 160 are not needed to
input information, but are there 1o print the numbers
‘you choose onto the screen, so that you can sec and
remember them. Run the program so far, to see what
it laoks like.

‘The computer now has all the information it needs.
But you must tell it what to do with that information.
To find out how much you have to spend, you must
‘msu:uct it to add the money you already have (a) to
A lhemoncy vou will get (b), and then take away from
~at+b the money you want to have left (¢). So press

LIST, and add the line:

170 PRINT
spcnd

Notice thar therc is a semi-colon between the
35
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second ' (inverted commas, and the number
variable a + b ¢, and a second semi-colon after the
number variable and before the third ™. You could
have used a comma in both places instead. but this
would have left too large a gap between the £ sign
and the number of pounds when vour program was
run. Using semi-colons means that there will be no
gap at all. However, you do want a gap between the
number of pounds and the word (o in the second part
of the PRINT statement. So vou should have pressed
the BREAK SPACE key once, immediately after typing
the third ., When typing program lines. it is

important to copy them exactly, and to put in all the
spaces correctly. If you miss one you will soon see
vour mistake when vou run the program and you will
then have to edit the line which was wrong,

From now on, to help you type in
the lines correctly. the number of
spaces that must be put into a PRINT
statement will be shown as a dash like
this _. One dash simply means put in
one space.

Now vou need to add some more lines to this
program. To find out how much you can spend each
day, you must instruct the computer to divide the
amount you have to spend (a+b—c) by the total
number of days that you are on holiday {d!. So add
the lines:

189 PRINT “You_will _have _£":{a+b
—c)/d
199 PRINT “to_spend _cach _day”
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(Line 199 does not need a space between the first”
and the word to, because it is a new program line. So
this Tine will appear as a separate line on the screen,
below the words given in line 180.) This program is
now ready to be run: but it has no beginning or end.
You can give it a title and an end with the lines:

5 REM "HOLIDAY/S”
20 STOP

Remember that the word STOPis in red on the A key.
Now look at the program carefully.

B Problem 16: The program is now so long that
you cannot see all of it on the sereen!

[ Press LIST (on the K key) and press ENTER. You
will now sce the first lines of the program, down to
line 160. And underneath the lines, on the left-hand
sicle, you can see the word:

scroll?

Ascrollis a long roll of paper with writing on it. You
look at only part of the writing at a time. Then you
‘wind it up at one end, and unwind it a1 the other end
% read the next part. The computer is asking
her you would like to do the same thing to the
of the program which you have stored in its
ry. If you press any of the keys (apart from the
SHIFT SYMBOL SHIFT. BREAK SPACE or N
. it will ‘wind up’ the lines at the top of the
creen, and “unwind’ some more lines at the bottom of
e sereen, 5o that you can read the next part of the
. When there is no more program to unwind,

' then it will give you one of its ‘OK’
If vou do nat want to scroll a program, but
keep a part of it on screen so that vou can edit
1 press the BREAK SPACE key. A message will
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appear at the bottom of the screen saying:
D BREAK - CONT repeats, 0:1

You can then add o or edit the lines in the part of the
program you can see on the screen.

Now, back to the program. Perhaps it would be a
good idea to explain to whoever is running. the
program exactly what you are trying to do. Add the
lines:

6 PRINT "This _program _helps _vou _
lo"
7 PRINT ‘“plan _your _holiday _spending™

Now run the program.

B Problem 17: The program is working very well.
But you could improve its appearance. A gap
between the twa lines telling you what the program is
about, and the lines in which the computer asks for
input, would look clearer. So would a small gap
between the lines in which the computer asks for
mput, and the lines in which it gives answers; so
would a small gap between the two answers,

4 You can use the
PRINT instruction on its
own to put blank lines
on the screen, so that
your program will look
better when it is being
un.

Toa leave a blank line on the screen, you simply
type PRINT with nothing after it. So add:
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8§ PRINT

9 PRINT
165 PRINT
175 PRINT

Run the program again. It looks quite good. But
programmers are hardly ever satisfied!

M Problem 18: How could you make this program
more interesting and uselul?

¥ By using two IF . . THEN statements. Why?
Because at present, if somcone enters, for example, 25
at INPUT a (line 30) and 27 at INPUT b (line 60), they
might also enter 70 at INPUT ¢ {line 110). Then the
computer would print at line 170

You have £-18 to spend

That would be nonsense! By using IF ... THEN
statements vou can prevent something like that from
happening. Add these two lines:

124 IF a+b—c<=0THEN PRINT
“That's _silly! _You_can't _have _as _

little _as _ that!”
125 IF a+b c<=0THEN GOTO 80)

You will find the IF Keyword on the U key, and the
THEN Keyword in red on the G key. The < = (s less
than or equals) symbalis in red on the Q kev, (Never
use the two separate symbols < and —, or > and —
to make up < = or > —, The ' (apostrophe) is in
red on the 7 key.
Line 124 tells the computer that IF the amount of
money left at the end of the holiday is £}, or less than
£0. THEN it must print a message explaining that the
person running the program has entered too large a
number at INFUT ¢ - in other words, he or she has
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asked for too much money at the end of the holiday.
Line 125 tells the computer that IF the amount of
money left at the end of the holiday is £, or less than
£, THEN it must jump back to line 80. This will give
the person yunning the program another chance 1o
criter a sensible number at INPUT e.

After typing in these new lines, LIST the program
and look at it carefully so that you can see what is

1) REM “THANKYOU"

2 PRINT “This_ program _ hel ps — you
1o \\'I’i!l‘"

30 PRINT “a_thank-you_leuer."”

) PRINT

) PRINT

o)  PRINT "Enter_your _present. It

happening at every line. Then run it ' ke _11"- Serr
79 INPUT a$
3 80 PRINT a$
&% PRINT "Choose_a_word_t1o_
describe _vour _ _ a8

00 INPUT b$

119 PRINT b$

1200 PRINT “Who _gave _you _the_ ":a$
130 INPUT c$

140 PRINT c$

150 PRINT “Choose_a_word _or_
words _to _describe _ the _ weather.”

A To type in these SHIFT key while you ) 160 INPUT d$
symbols, keep one press the Q key or the 170 PRINT d$
finger on the SYMBOL E key. 180 PRINT “Choose_a_ word _or_
words _to__describe _your _ family.”
String variables 19 INPUT e$
A PRINT e$
How to give the same set of instructions, but input- 210 PRINT “How _will _you _sign _
ting different words each time. ) J your __name?”’
For number variables, vou used the letters a, b, € 220 INPUT f$
and d, However, variables that stand for words or ’ 230 PRINT f$
letters are different — they are known as string vari- | 2 PRINT “"What_is_the _date?”
ables. They work in just the same way except that 250 INPUT g$
afier. for example, the letter a, you use the $ 260 CLS
‘string’) sign, which is a symbol in red on the ¢ key. DROREDISENT % 9
Here is a program using string variables which you Housman _ Close.”
could use to write thank-you letters. (At line 270 of DU o e e S 5.
the program. you should of catise type in your own i 290 PRINT
address. and not 2, Housman Close. - 3 PRINT *“_ _Dear_";c$
4]




310 PRINT “_ _ _ _Thank__you_very_
much _for _the _";a8$;". _ It _is__really _
“h$;”. _In_fact_it_is_ the _best _";a$:

* _1_have _ever _had.”

320 PRINT "“— _ _ _I_hope_that_

you _ have _been _ having _good _ weather. _
The _weather _ here _has__been _ ":d$;". —
You —will _ be _interested _to _hear _that _
the _family _are _all _";e$:". _ Thank _

you _again _for _the _";a$:"."

9230 PRINE Vet With _love”
MO PRAND S e from _"";f$
350 STOP

As you can see, the lines up to 250 are gathering in-
formation and displaying it on the screen. The lines
from 270 to the end are printing the letter. At line
26() you can see the useful instruction CLS. You will
find CLS on the V key. This tells the computer 10
ClLear the Screen. Otherwise the thank-you letter
would appear at the bottom of the screen, along with
the questions and answers, | 10 REM

s
These lines gather i
information for the i)

: |
s 1250 INPUT g$

This line clears 26p CLS

the screen ZIPPRINT_ _ _
These lines print | I

the letter onto

the now blank :

coreen 2stor 8

If you had a printer, you could run the program,
then print the letter onto a sheet of paper: and then
run it again, inputting new string variables, to write
your next letter. Even without a printer, you can
enjov running this program with different variables.
They can be sensible or silly! The computer will print
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whatever you tell it to print, Try running the
program a few times. Then make any changes which
you feel will improve it.

For example. in line %) you carefully left two gaps
after the word your, so that when the name of your
present was added to this line it would not be split up,
with the first letter appearing at the end of the line
and the rest of the word on the next line. But when
lines 150 and 18() appear on the screen, the word
deseribe in each case is split up. You could either add
spaces, or divide each of these lines into two PRINT
lines in the program. Can you see other places where
you might want to make changes of this sort?

» By connecting up a
printer unit to your
computer you can
print out on paper the
letter that you have
typed onto your
screen.

Also, it is rather a short letter. Perhaps vou would
like to include a paragraph in which you mention a
book which you have been reading, or a television
programme which you have been watching, and say
what you think of it. To do this, you must work out
the form of the sentences, such as ‘I have been
watching a television programme called ... It stars
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..and .... 1 am finding it extremely .. .. I wonder
whal you lhmk of it?" Then you must add lines to
INPUT the information that will be needed: and a line
or lines to PRINT the extra sentences in the letter.

Using string and number variables
together

Here is a game which uses both number and string
variables. Remember to put in all the inverted
commas and semi-colons.

10 REM “GUESSME"

90 PRINT "This_is_a_guessing-game _
for ' TWO _players.”

30 PRINT

40 PRINT “Please _enter _the _FIRST _
player’s _name."

50 INPUT a$

60 PRINT a$

70 PRINT "Pleasc _enter —the _
SECOND _player’s _name.”

8 INPUT b$

a) PRINT bS

100 PRINT

11§ PRINT “Thank _you, ";a$;" _and _
“:bs;"."

120 PRINT b$:", _please _stop _looking _
at _the _screen.”

130 PRINT a$:”, _please _type_a _
number _between _ 1 _and _20 _and _then _

press _ ENTER.”

140 INPUT a

150 PRINT “Right! _Now _
ENTER _again _to_go_on.’
160 INPUT =z$

170 CLS

—press—

H

180 PRINT “Now_ask__";b$;" _to_

look —at _ the _screen.””

199 REM Guessing until right, loop

2) PRINT bS;”, _guess _what_the__
number _between _ 1 _and _ 20 _is."”

219 INPUT b

229 CLS

233, IF b<>a THENPRINT “Hard_

luck! __":b:" _was__not _correct.”

240 IF b<>a THENGOTO %W
250 PRINT “WELL_DONE_"b$:", -
YOU _ARE _RIGHT! _The _number _
was_"";a

260 PRINT

270 PRINT

280 PRINT “Would _
another —tum? _Enter _y _for _
for _no.”

200 INPUT c$
300 IF c$="y"
310 IF c¢$= 1
320 1IF c$< > n”
330 CLS

310 STOP

anyonc _like _
yes _or _n_

THEN CLS
THEN GOTO 20
THEN GOTO 280

You will find that < > isa red symbol on the W key.

~ The first part of this program is very easy to follow.

' Lm,aﬂcxplams that it is a guessing-game.

Lines 4 to @ get information into the computer about

- the names of the two players, using the string
 variables a$ and bS.

At fine 140 the first player inputs a number, using the
number variable a. (This stores the numberata place

in the computer’s memory labelled *a’,)

line 210 the second player inputs his or her guess,

the number variable b. [This stores the guess at

ce labelled *b*.)

~ Now the program is a little harder to follow. If the
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second plaver has guessed right, the number in the
store labelled b will be the same as the number in the
store labelled a. But the second player may have
guessed wrong. If he has guessed wrong. b will be
smaller than or larger than a. The symbol < means i
less than, and > means is more than, and you can use
the symbol < > to mean is lesy or more than. (Never
use the two separate symbols < and > to make
< >.) So:

At line 2% the computer is told that IF the second
player is wrong (IF b< >a) THEN it must PRINT a
*Hard luck” message.

At line 240 the computer is told that IF the second
plaver is wrong (1F b< >a, THEN it must GOTO
jump back to) line 190 to give the second player
another chance to guess the right number. So the
lines from 199 to 244} form a loop, and the computer
will go round and round in circles until the right
answer has been given at INPUT b,

You have made this loop as clear as possible to
understand by putting a REM line at line 190,
explaining that the next section of the program is a
‘Guessing until right, loop”. A REM line which is used
inside the program to help you REMember which
part of the program is doing what, and no! as a
program title, does not need inverted commas, and it
can have gaps between words and be as long as you
like.
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When the correct number has been guessed, that is
b=a. the computer will take no notice of lines 23()
and 240, and will go straight to line 250, where it is
told to print a *Well done’ message. When the guess is
right, the computer will soon reach line 280. Then
vou come to some more IF . . . THEN statements. IF
anyone inputs y, THEN the computer will CLear the
Screen. and GOTO line 20, to start a new game.

o /f the player's guess
is more than or less
than the right answer,
the computer will print
a ‘Hard luck’ message
and offer the player
another chance.

4 When the player’s
guess js equal to the
right number, the
computer prints a ‘Well
done’ message and
offers another game.

B Problem 19: What if someone inputs the wrong
letter? ;
If the letter is n, then the computer will ignore
lines 300, 310 and 320 and carry on to line 5330, the
screen will clear and the program will STOP, If the
letter is another letter, because by mistake the player
had not typed either y or n, or they have typed a
capital Y or N, then the computer will ignore lines
300 and 310, But at line 320 it will jump back to line
280 1o give the player another chance 10 press y orn.

- Problem 20: How can you stop the computer
moving through a program too fase?
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Lines 150 and 160 deal with this problem. The
computer can always be stopped for as long as you
like by an INPUT line. When there is an INPUT line
the computer has to wait until an input has been
made before it can continue. Pressing the ENTER key
is one form of input. So at line 150 you told the player
that if the game was to continue, the ENTER key must
be pressed. Pressing the ENTER key gave the
computer the input for which it was looking at line
160 and it immediately went on with the program.

Ways to improve “GUESSME"

1) See if you can work out some ways to improve
the appearance of the program on the screen. A few
more blank PRINT lines might be useful.

21 At the moment, there is something wrong, not
just with the appearance of the game, but with the
way it is made up (its structure.)] When you have made
a guess, you have no idea whether your guess is larger
or smaller than the right answer. It would make the
game more interesting il you added a line instructing
the computer to print a message saying either *Your
number was too small” or *Your number was too big’.
To do this. you could use more IF... THEN
statements. Try these:

933 IF b<a THEN PRINT "“Your_
number _ was _ too —small.”
935 [F b>a THENPRINT "“Your_

number _ was _too _ big.”

The separate symbols for < (is less than) and > (is
more than| arein red on the R and T keys.

If you like this game and want 10 SAVE it on tape
so that you can play it at some other time in future,
see page 87.
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d A program can be
made to look as if it is
replying to a player's
answers and giving
clues to the right
number. You use IF..
THEN instructions to
do this.

A:eminder

You have now learned:

1)  how to use the computer for simple maths;

2:  how to use number and string variables;

3) how to use a semi-colon to make your programs
look better on the screen when they are being RUN;
4) how 1o delete lines once they have been entered,
and put in new ones;

5 how to use REM to give your program a title

6] how 1o edit programs using the CAPS SHIFT key,
together with the arrows above keys 5, 6, 7 and 8, and
with EDIT above key 1;

7. how toscroll a long program so that you can read
all of it

8 how to use PRINT to leave blank lines on the
screen;

40 how to use IF , . . THEN stalements;

10)  how to use CLS to clear the screen;

11} how to make it easier to see what is happening
when there is 2 loop in a program by putting in a REM
line at the beginning of the loop:

12} how to use the ENTER key as an INPUT.
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a Making Sounds

You can instruct the ZX Spectrum Computer (o
make strange noises and to produce musical sounds!
When you are putting sound into a program, one of
the lines might look like this:

10 BEEP 1,0

10 is of course the number of the line.

BEEP is the Keyword, or instruction, for sound.

{, (first mumber): You can make the sound last for a
short or a long time, by using numbers from 1 to 10,
The first number, 1, tells the computer to make the
sound for one second. The number, 2, would have
told 1t to make the sound for 2 seconds, or 3 for 3
seconds, and so on. Even if you do not usually use
decimal numbers, you will know that -5 is the same as
a half, so 1.5 would tell the computer to make the
sound for 14 seconds: 2.5 for 2}, and so on. (If'you are
used to dealing with the decimal point in numbers,
vou may like to know that, for the length of sound,
vou can use all the numbers between .01 and 10,49,

@, ( second manber) : The sound itself (the note is chosen
by the second number, which can be from 0 up to 69
or down to —6, The second number, 0, tells the
computer to play the note *Middle C'. For musical
sounds, 50 is about the highest that is useful. and — 18
about the lowest.

Making strange noises

I you want the computer 1o make strange noises, you
must use notes between 51 and 69, or between 19
and —60. Try this program:

3l

10 REM “NIGHT”
20 BEEP 1
30 BEEP 1,
) BEEP 167
50 BEEP 1
60 BEEP |
70 BEEP |
88 STOP

Remember that BEEP is in red beneath the Z key. so
vou need to go into [E] mode and then press Z while
one finger is pressing on the CAPS SHIFT key. To
repeat the sound after vou have run the program, just
press RUN again.

JJ%JJ]

Making up tunes

If you want 1o make up tunes, you must use notes
between ) and ~ 18. Try this:
ol




 "SOLDIER”
5,7
5.4
20
59
1,7
5.5
52
| 5,—1
100 BEEP .5, 1
110 BEEP 1§
120 BEEP 5,7
13 BEEP .54
14) BEEP .50
159 BEEP .5.9
160 BEEP 1.7
{70 BEEP .55
180 BEEP 5,7
199 BEEP .59
200 BEEP 5,11
210 BEEP 1,12
2% STOP

l!ainqa«gmup of lines more than once

You may have noticed that in the “SOLDIER”
program, lines 20 o 70 and lines 120 to 170 are
exactly the same. Whenever you are writing a
program and have a group of lines which you want to
use more than onee. it is a good idea to write them only
once, alter the STOP line in the program, and to put a
special instruction into the program which will call
them up whenever you want them, The special
instruction is GOSUB (on the H key ), followed by the
number of the first line in the group of lines which you
wish to call up. Now write the “SOLDIER" program
again, putting in GOSUB instead of lines 20 to 70 and
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lines 120 to 170, The program will look like this:

10 REM "SOLDIER”
GOSUB 1000
BEEP 5,2
BEEP 5,1
BEEP .5, —4
BEEP 1,0
GOSUB 1000
BEEP .5,7
BEEP .59
108 BEEP 5,11
119 BEEP 1,12
120 STOP

gedazrex

Now, after the STOP line, vou must enter the lines

which your GOSUB will call up. To make these lines
casy to see and understand in a program, it is a good
idea to give them a high number which sets them
apart from other lines. That is why you have given
the instruction GOSUB 1000 instead of GOSUB 150, It
also helps if vou make the first of the GOSUB lines a
REM line, REMinding you what is happening in the
lines which follow. The last of the GOSUB group of
lines must always be the Keyword RETURN, which
you will find on the Y key, and which makes the
computer jump back into the main program again.

Sa you can add:

10 REM Six notes
1019 BEEP .57

1020 BEEP .54
1030 BEEP .50
104 BEEP .59

1050 BEEP 1.7

1060 BEEP .55
10790 RETURN

b3



In this case, you have only saved two lines. But if
there had been more lines in the GOSUB, or if you had
wanted to use it more than twice, you could have
saved a great deal of space. More importantly, the use
of GOSUBs can make a program very muc h easier 1o
follow. When a program is casy to follow, it s said to
be *well organized’ or, better still, ‘well structured.’
Good structure is the mark of a good programmer!
Now, try making up some tunes of your own, or
msiruct the computer Lo play a tune which you know
already. You will find the section on sound on pages
135138 of the ZX Spectrum BASIC Programming book
very helpful. You can also try experimenting with
strange noises. Can you make a sound like a kettle
whistling as it boils? Or like a door ereaking?

4 When you want to
use a group of lines
more than once in the
samme program, you
type them out as a
separate group after
the end of the
program. And you use
the instruction GOSUB,
followed by the first
line number of the
group of lines, to send
the computer to pick
them up whenever
they are needed.

Lolouring Words and
Backgrounds

A reminder

You have now learned how to make tunes and
strange noises using the instruction BEEP. You have
also learned how to make programs easier to follow,
and sometimes shorter as well, by using GOSUBs.

3

The ZX Specirum Computer usually shows black text
(words| on a white screen. But you can learn how to
colour both the words and the screen. The screen is
divided into two areas. The outside edge, all round
the screen, is called the border arca. To change the
colour of the border is easy. You simply press the
Keyword BORDER, which you will find on the B key,

followed by a number. You can see which number to
choose, because some of the number keys have the
names of colours above them. So you can see that |
gives dark blue, 2 gives red. 3 gives magenta (a light
purple), 4 givts green, 5 gives cyan (a light blue), 6
gives vellow, 7 g:\'eq white and 0 gives black. So
BORDER | would gwe vou a dark blue border to the
screen. I'ry typing in that instruction as one of the
first lines of this program:

10 REM "COLOURWORD"

20 BORDER |

30 PRINT “Now_vou_can_see_a_
blue _ border."

Run this program. and the blue border appears. The
arca inside the border is called the paper arca, This is
the part of the screen on which your programs
appear. The colour of the text in this area is called the
mk colour. To change the ink colour you use the
Keyword INK, which you will find in red beneath the
X kcy.  Look back at Chapler 1if you want to refresh
yvour memory about how to type the words marked in
red beneath the letter keys.) After the Keyword INK
you use one of the numbers at the top of the keybaoard.
just as you did after the Kevword BORDER,
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text to red, and PAPER 6 would change the
background of each letter that is printed to vellow.
T'ry adding these lines to your program. ( You will see
that before you ENTER your instructions, they appear
in white at the bottom of the blue border.

Az well as changing the ink colour, you can change .
the paper colour. so that you can, for example, print
in red ‘ink’ on yellow ‘paper’. To change the paper
colour beneath each leuer that is printed, use the
Keyword PAPER (in red beneath the C key) and
follow it with one of the numbers at the top ol the
keyboard. So. INK 2 would change the colour of the 4 PRINT “Press _ENTER _ to_ continue.”
' 3 INPUT 2§
60 INK 2
79 PAPER 6
e e - ; ' 89 PRINT "Now _you _can_see _red _
P | letters —on _a _ vellow _ background.”

If you want your program to make the whole of the
paper area yellow. and not just the part on which
something is being printed, then after the PAPER
instruction you need to give the instruction CLS. As
you know, this clears the screen, But there are two

A The ZX Spectrum A It can print coloured ’ interesting things about this instruction which you
can colour in a border  letters and numbers could not notice before, because the paper and
around the edge of the  against a differently | border colours were set to white, The first is that it
screen. coloured background. only clears the paper area of the screen. The second is
that it clears the whole of the paper area to match
whatever paper colour has been set. Try adding the
following lines to your program. (Assoon as you enter
the first line, you will notice that all of the paper area
= 6 becomes yellow and all of the program lines appear in
| red. Don’t worry!)
: 9 PRINT
100, PRINT "Press _ENTER _t1o_
continue.”
1100 INPUT 2§
120 CLS
130 PRINT “Now _the _whole _paper _
area _is _ vellow.”
) Now, to get everything back to normal, vou need 1o

a7

-



change the border and paper arcas to white, and the
ink 1o black. So add these lines too:

148 PRINT
150 PRINT “Press _ENTER _to_
continue.”

160 INPUT 2§
170 PAPER 7

180 CLS
190 BORDER 7
20 INK 0

210 PRINT “Back_to_normal.”

When you run your program, the first part will look
different. Don’t worry, just run it again. You will find
that the first part of the program will then be the same
as hefore.

A You can fill the
whole of the centre
area of the screen with  sentences in more than
colour. one colour.

A And you can print
different parts of

Using different coloured letters in one line

Aswell as changing the colour of alf the text which is
shown on the screen, vou can give instructions which
only change the ink colour of a particular PRINT
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statement - or even just a part of a PRINT statement.
Try adding these lines to your program:

220 PRINT

230 PRINT “Press _ENTER _to_
continue.”

240 INPUT 28

250, CLS

260 PRINT INK 2;"My _house _is _red,”;
INK LI;” _but _the _roof _is _ blue.”

270 PRINT INK 4;"Grass _is_green,’":
INK 3:" _not _magenta!!!”

When vou run the program, vou will see that after
cach INK instruction in a line, the words change
colour. Remember that parts of a PRINT statement
have to be joined with commas or semi-colons.

Making letters flash

To make letters flash you use the Keyword FLASH (in
red beneath the V key), followed by the number 1.
Try adding these lines:

28() PRINT
290 PRINT FLASH [;"Stop _telling _me _
things _ I _know!"

Or, if you want the line to be in red as well as flashing,
change it to:

200 PRINT INK 2; FLASH 1;"Stop
telling _me _ things_ I _know!”

The FLASH instruction can be switched off by FLASH
followed by the number Q. Try typing in the follow-
ing lines:
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300 PRINT
310 PRINT INK 3; FLASH 1;"STOP _IT";
FLASH ;" _ YOU _IDIOT!"

And. you can make the background brighter, by
using the Keyword BRIGHT (in red beneath the B
key), followed by the pumber 1. Add these lines:

320 PRINT
330 PRINT INK 2; FLASH 1; BRIGHT
1”1 _SAID_STOP_IT!"

As the words T SAID STOP I'T'Y fash, you can see
that the white is very much brighter than the normal.
rather dull, white which is usually on the screen. You
can use BRIGHT 0 to switch off the brightness in the
same way that you used FLASH () in line 31.

A different way of colouring text

Itis possible to colour text simply by typing it straight
into the program lines in colour! Thisis how you doit
Supposing that in the line:

340 PRINT "1 __have _stopped _now.”

you want the word ‘1" 1o be in dark blue, *have’inred.
‘stopped’ in green, and ‘now” in cyan. First, type:

340 PRINT 7

as normal. Then go into [E] mode by pressing the
SYMBOL SHIFT key while you keep one finger pressed
on the CAPS SHIFT kev. Then press the number 1 key
(the key for dark blue), while keeping a finger pressed
on the CAPS SHIFT key. The flashing [E] cursor will
now have become a blue flashing [T.] cursor. Now
60

type the following letter:

1

You will sce that it appears on the screen in blue. Now
type a space. Then go into [E] mode again, and press
the number 2 key (the key for ved), while kct-pmg a
finger on the CAPS SHIFT key. You will now have a
red flashing cursor. and can type:

have

which will appear in red on the screen. In the same
way, type ‘stopped’ when you have a green flashing

cursor, and ‘now.” when you have a cyan flashing
[L] cursor. When you get to the inverted commas at
the end of the PRINT statement, make sure that they
appear on the screen in black, by changing into [E]
mode, and then getting a black flashing [L] cursor by
using the number key @ with CAPS SHIFT, If both
inverted commas are nof in black. vou could find it
confusing, because although what appears on the
screen when you RUN the program will not change,
you may alter the colour of the lines when you LIST
the program. For example, see what happens to the
present LIST if vou change the final inverted commas
in line 29§ to red! Finally, to bring this program on
colour to an end, add the line:

350 STOP

Run the whole program a few times, carefully
comparing what happens on the screen with the list of
mstructions in this book. Now. try your own
experiments with coloured text and backgrounds.
The use of colour always makes programs look more
Ehcc_rl'ul and exciting, so why not go back to the
“GUESSME" program and put some of the words
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which will appear on the screen into Fulaur.’ If you
saved the final version on a tape, you will only have to
LOAD it back into the computer (sce page 89). and
then you can get to work at once.

» You can type
different coloured
Jetters straight into
your program lines by
changing the glgursor
into a coloured | L)
cursor.

A reminder

You have now learned how to colour words {text)
and backgrounds using the Keywords:

BORDER, PAPER and INK.

You have also learned how to make letters flash and
how to make the screen brighter using the Keywords:
FLASH and BRIGHT,

You have also learned a way of putting colour
directly into programs, by typing in coloured lcufrs_
between the black inverted commas of PRINT
statements within the lines of a listing.

» When youwantto 170

draw pictures on your
screen (see the next s
chapter), think of the : HHE
screen as being a grid.
The grid is 170 units {as : +H
from the bottom to the HHR -

o o

TLET

top and 250 units from 0 e
left to right,

250
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If vou want to draw things on the screen, you can use
the paper arca as a drawing-board. On the opposite
page is a diagram of the paper area of the screen. You
must think of this area as being about 250 units wide,
and about 170 units tall. If you want to describe a
point on a blank screen. you first have to say how far
it is from the lfi-hand side of the paper area (for
example, as shown in the first diagram on page 61,
Pomt A on the screen is 27 units from the left), and
then you say how far it is from the bottom of the paper
area (Point A is 40 units from the bottom). This is
called ‘giving coordinates’, Starting with a blank screen
try moving to Point A using PLOT, followed by the
coordinates, with 4 comma between the
numbers. Type in this line:

PLOT 27.40

You will find the PLOT Kevword on the Q key. When
vou press ENTER, a small dot appears on the screen.
You can now begin to draw, using the instruction
DRAW. followed by the coordinates of another point
on the screen. Now that you are ‘on’ the sereen, the
coordinates are given from the point you have
reached. The first of the coordinates must say how far
to the feft or right you are going, and the second must
say how far up er dawn vou are going. Asshown in the
second diagram, Poeint B is 14 units to the left of Point
A, and no units up or down. To go left or down, use a
minus sien. Now, draw the line to Point B:

Iwo

DRAW 4.0

The DRAW Keyword ison the W kev. When you press
ENTER. the computer draws a line from where you
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were before (Point A) 10 the new point (Point B). You
have already drawn the first line in a simple picturc of
a motor-car. On the next page is a picture showing
the next ten lines, with coordinates for all the
important points, starting from A and going to L.

A You use the
numbers on your grid
to give the computer point, such as Point A
coordinates for where  and then count along
to draw the lines. You  from A to your next
start from a specific point (Peint B).

Now it is time to start turning all this into a
program. Type in these lines:

10 REM "CAR”
REM The body
PLOT 27,40
DRAW — 140
DRAW —10.16
DRAW 10,16
DRAW 50,0
DRAW 18,23
DRAW 75,0
100 DRAW 25, 23
1) DRAW 250
120 DRAW 8, 16
13) DRAW 8 16
1) DRAW 170

£2222£2s

Try running this o check that your drawing looks
right. So far, this has all been very easy. But now vou
want to draw something more difficult. Between
Points L and A, you want something like the second
diagram below.

M is 37 units to the left of L; N is 88 units to the left
of M; A is 37 units to the left of N, Once you have

A These are all the VY You will need two
coordinates that you semi-circles above the
will need to make the  wheels on the base of
computer draw this the car to continue
outline of a car. your drawing.

reached M, the straight line between M and N will be
¢asy cnough. But between Loand M vou want to draw
a semi-circle, and when you have reached N you
wanlt to draw another semi-circle between N and A,

So that itis easy 1o see how to draw semi-circles, clear
the screen by pressing CLS and then pressing ENTER.
This will not mean that you lose the lines which you
have already typed in. (They will stay in the
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computer’s memory untl cither you type in new lines
beginning with those line numbers, or you type NEW
and press ENTER, or switch off the power supply to
the computer.) Now, starting from rest, move to a
new point on the screen by typing:

PLOT 50,100

and press ENTER. Supposc that you want to draw a
semi-circle between this point, and a point 15() units
to the right, and § units up. You hegin the instruction
as if you were drawing a straight line between the two
puin'ts, like this (but make sure you do not press
ENTER veti:

DRAW 150,

But then you add a comma, and the Keyword PI,
which you will find in green above the M key. So type
in:

DRAW 150,0,PI

and press ENTER. You will see that you have drawn a
semi-cirele between the two points, starting from the
first one, and moving in an anti-clockwise direction. 1f
vou wanted the semi-circle to be drawn in a clockiwise
direction, you would have used . PI instead of ,PL.
Now you can return to the program. Press CLS and
ENTER. then LIST and ENTER.

To get from L to M you want a semi-circle which
maoves in an anti-clockwise direction to a point 37
units to the left, and no units up or down. So try
typing this line:

150 DRAW —37.0.P1

T'he next two lines will now be casy:
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160 DRAW 88,0
170 DRAW - 37.0.PI

<4 When you have
drawn in the base of
the car, the outline
should look like this.

You have now returned to Point A, from which vou
started. To draw the windows on the car, vou will
need 1o draw two more lines. and in each case you will
need to move to a new position, using a PLOT
instruction, hefore vou can draw the line. Try adding
these lines:

180 REM The windows
199 PLOT 63.72
200 DRAW 1180
210 PLOT 12272
220 DRAW 0,23

Lines 190 to 200 draw a line from E 1o H. You can
work out the PLOT position of E by starting with
Point A, which was 2740, and adding up all the
numbers fess the minus numbers which you needed 10
get 1o Point E. (So for the first number, you have
27 — 14 — 10+ 10+ 50, which equals 63; and for the
second number vou have 4000~ 16+ 16+, which
equals 72.; To work oul your instruction for drawing
to H. add up the numbers less the minus amounts
which you needed to get from E to H. (So for the first
number you have 18+ 75425, which equals 118,
and for the second number you have 23023,
which equals 0.) Lines 210 and 220 draw a line from
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half-way between E and H to half-way between F
and G. Sec if you can work out why you were right
when you used the numbers 122,72 and (.23, Next,
vou have the wheels 1o draw. For these, you need to
know how to draw circles,

How to draw circles

Clear the screen by typing CLS and pressing ENTER.
If you want to draw a circle, you first type the
Keyword CIRCLE, which you will find in red beneath
the H key. So your instruction begins:

CIRCLE

Next you type in the coordinates of the position of the
centre of the circle, just as if you were giving the
coordinates in a PLOT instruction. So. if vou want the
centre of the cirele to be at 80.80, vour line will now
read:

CIRCLE 80.80

/ 80.80

»e—> radius=20

A To draw a circle, CIRCLE 80.80.20
you must first give the

coordinates for the computer how big
centre of the circle (what radius) you
(such as 80,80). Then  want the circle to be
you must tell the (such as 20).

68

Next you decide how long the distance from the
centre of the circle 1o the edge of the circle ( the radius)
is to be, Suppose you want the radius to be 20, vour
line will now read:

CIRCLE  80.80.20
Type this in and press ENTER, and vou will see the

circle on the screen. Now yvou can return to the
program. Try adding these lines:

230 REM The wheels
240 CIRCLE 45.5.40.14
250 CIRCLE 170.5.40,14
260 STOP

Line 240 draws the wheel on the left. The centre of the
circle was found by deciding that the centre of the
wheel would be half-way between A and N. You
know that the coordinates for A are 27,40; and N is 37
to the right of A. So you need to add halfof 37, which
equals 18.5, to the number 27. This gives you 45,3 for
the first number: and the second number will be the
same, because the point is not further up or down
than A, The size of the radius, 14, wasfound by trying
several numbers until one of the circles looked just
right. Line 250 draws the wheel on the right. See if
you can work out why you were correct when you
used the numbers 170.5.4).14. (To do this, simply
work out the coordinates for M, and remember that
the centre of the wheel is half way between M and L.

Now vou have drawn the car. But why not do your
drawing in coloured lines, using INK instructions?
The car could be red. its wheels black. Try:
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25 INK 2
2395 INK 0

All the lines after line 25 will now be drawn in red.
Then. after line 233, all the lines will be black again.
You could easily add a coloured border to your
drawing. as well. Try:

24 BORDER 6

4 Once you have
completed your
drawing. you can
make the computer
draw the lines in
colour. You could also
add a coloured border.

Making the program shorter

You now have a program of 29 lines, many of which
are extremelv short. But vou are allowed to put more
than one instruction on the same line, provided that
vou separate the instructions by a : :t_'uhm_-. which
vou will find in red on the Z key. Try todo thisso that
the program is still easy to follow. Ft‘nr.rxmn[?lt‘-
changing the colour of the lines is something which
vou may want to stand out clearly, so you may leave
it on its own line. Also, remember that the computer
ignores everything in a line after a REM, so it is no
aood having a REM instruction which you want T.Il‘l:
computer to obey! You might re-arrange the “CAR
program like this:

10 REM "THECAR": REM The body
2 BORDER 6
70

30 INK 2
H) PLOT 27, 40: DRAW —14.0: DRAW
10,16: DRAW 10,16
) DRAW 5(.0: DRAW 18,23: DRAW 75.0;
DRAW 25,93
60 DRAW 250: DRAW 8. —16: DRAW
8, 16: DRAW —17.0
» 70 DRAW —37.0.P1: DRAW - 88.0: DRAW
—37.0,P1
8) REM The windows
9 PLOT 63.72: DRAW 180
100 PLOT [122,72: DRAW (.23
11 REM The wheels
120 INK ¢
130 CIRCLE 45.5,4),14: CIRCLE 170.5,
43,14
140 STOP

Now you have a program of only 14 lines, which is
just as easy to follow, and which takes up less space in
the computer’s memory. Now trv experimenting
with drawings of your own. How about a butrerfly?
Or a scene from outer space? Or a tank? Remember
that although it is fun just to trv things out, vou will
get better results if you work out your picture in
advance on a picce of paper - preferably graph
paper. It will also help to look at the measurements
and diagram on page 102 of the JX Spectrum BASIC
Programming book.

A reminder

You have now learned how 1o make the computer
draw straight lines, semi-circles and circles, using the
Keywords: PLOT, DRAW, PI and CIRCLE.

You have also learned how to use a : (colon | ta place
more than one instruction on the same line.

71




Drawing with Blocks
of Colour

You have learmned how to draw with lines, Bul
sometimes you want to be able to fiff an area with
colour. To make this casier; the paper area of the
screen is divided up by the ZX Spectrum Computer
into 22 rows (from row () at the top to row 21 at the
hottom ). Each row has 32 squares (from square § at
the lefi to square 31 at the right), (Remember that in
this case, the lowest numbers are at the fop of the
paper area and the highest at the bottom. When you
were drawing with lines, the numbers were lowest at
the bottom of the paper area.) You can decide on the
colour of the ink (what is printed and the paper (the
background) in cach of these squares. More
importantly, each of these squares can be exactly
filled by any one of the GRAPHICS symbols shown on
the number keys.

Columns © to 31
(6] from left to right 31
: - _-_*

-—

» To print blocks of
colour on your screen,
think of the screen as
rows of squares. There
are 32 squares from
left to right, and 22
sguares from top to asnt nesailiss
bottom., 21 Rows 0 to 21
from top 1o bottom

Colouring a single square

Type in;

PRINT AT 15.5: INK 3: PAPER 6;"™"
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PRINT AT is the mstruction you use when you wish 1o
print something in a special place on the screen.
Remember that AT is in red on the 1 key. The
numbers, 15,5 tell the computer that the square in
which you wish to print is in row number 15 {the
sixteenth row from the top). and is square number 5
in that row (the sixth square from the left). Notice the
position of the semi-colons. When you get 10 the
Graphics symbol ™, remember that you need to get
into [G] mode, As you know, you get in or out of [G]
mode by keeping one finger pressed on the CAPS
SHIFT key, while vou press once on the 9 key, If you
then press any one of the keys between | and 8, a
Graphics symbol will be typed. The black area on the
symbol will be the arca hilled with the chosen fnk
colour, and the white area with the paper colour, If
you want these colours the other way round, then
when you type the Graphics symbol you need to Keep
one finger on the CAPS SHIFT Key, this will reverse the
appearance ol the black and white areas.

Remember to get back into [L] mode to put in the
inverted commas at the end of the line. Then press
ENTER, and vou should sce a square with magenta
along the top, and vellow along the bottom, near the
bottom left of the paper area,

i'i@fﬂilfiﬂ'g a row of squares

Imagine that you want to colour a row ol squares
starting at 3.0 and ending at 3,31. The first lines
could look like this - but do not bother to type them in!

10 PRINT AT 3,0; INK 2: PAPER 5;"'™"
20 PRINT AT 3,1; INK 2: PAPER 5;"™"
3) PRINT AT 3,2: INK 2: PAPER 5;'™"
40 PRINT AT 3.3: INK 2; PAPER 5;'™"



and so on. At this rate, it would take another 28
instructions to finish the row. Luckily, there is a way
to make this much faster and easier, by using a
FOR ... NEXT loop. FOR is on the F key and NEXT is
on the N key. Try typing these lines (remember that
TO isin red on the F key:

1) FOR y =0 TO 31
9 PRINT AT 3.y; INK 2; PAPER 51"
3 NEXTy

) STOP

When you run this program, the row of colour
appears very quickly. This is what is happening. The
lines from 10 to 30 are a FOR . . . NEXT loop. The first
time the computer reaches hine 10, itis told that y has
been given values all the way from § to 31. Because it
is the first time it has reached the line, it has to choose
the first value, which is 0. So at line 20 it prints the
Graphics symbol at the square 3,0. Then, when it
reaches line 30, it is told o go back to find the NEXT
value of y. At line 10), it discovers that the next value
of y is 1. So at line 2 it prints the Graphics symbol at
3,1 ... and so on, until it has printed the symbol at
3.31. Then it finds no more values of y, and so it goes
on 1o line 49 at last, and STOPs,

Colouring several rows of squares

Supposing that you wanted to colour not only the row
of squares from 3. to 3,31, but also the five rows of
squares beneath it (from 4,0 to 4.31; from 5,0 to 5,313
from 6,0 to 6,31; from 7.0 to 7,31; and from 80 10
8.31). You could do this by doing six lots o FOR . . .
NEXT loops of three lines each, beginning like this
have a look at the following lines but do not type
them in:
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FOR y -0 TO 31

PRINT AT 3.v; INK 2: PAPER 5;"™"
NEXT y

FOR y=0 TO 3!

PRINT AT 4.y: INK 2; PAPER 5;"8"

W NEXTy

and st on. At this rate, it would take another 12
instructions to finish the block of colour. Again, there
is 2 way to make this much faster and casier. by using
one FOR . . . NEXT loop inside another FOR ., . NEXT
loop. Try typing these lines:

2R2EESE

10 FORx=3TO#®&

FOR y—0 TO 31

PRINT AT x,y: INK 2: PAPER 5™
NEXT y

NEXT x

STOP

BEEES

When you run this program, the complete block of
colour gradually appears. This is what is happening.
The lines from 1) ta 50 are a FOR . . . NEXT loop. The
first time the computer reaches line 10, itis told that x
has been given values all the way [rom 3 to 8. Because
it is the first time it has reached the line, it has to
choose the first value, which is 3. So x now equals 3.
But before it can go on with this FOR . . NEXT loop, it
finds at line 20 that it has reached another FOR . .
NEXT loop, which runs from lines 20 to 4. So, with x
at the value of 3, it has to get all the way through this
FOR . . . NEXT loop, which is telling it to colour in row
number 3. When it has done that, it reaches line 50,
and is told to go back to find the NEXT value of x.
Then, with x at the value of 4, it will colour in row
number 4; and so on. until it has reached row 8,
square 31. Then it finds no more values of x. and so it
goes to line 60 at last, and STOPs.
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Pﬁnting more than one block of colour in
g.-brqbl‘am_

Imagine that you wanted to use several different
blocks of colour in one program. You can use the
same set of instructions lor every block, by making
some of the items in those instructions rariable items.
You can then use this set of instructions with a GOSUB
instruction, as vou did in the "SOLDIER™ program

on page 53. Look at the lines to print a block of colour.

again. Six of the items in this set of instructions can be
represented by a number varable, and one by a
string variable. You can LET:

a = the first row on which squares are to be
printed:

b = thelast row on which squares are to be printed;

— the first square that you want in each row;

d = the last square that you want in each row;

— the number after INK;

— the number after PAPER: and

g$— the Graphics symbol between ™

You can now write out the set of instructions like this:

1010 FOR x=aTOb

1020 FOR y—cTOd

1030 PRINT AT x,v: INK ¢; PAPER f:g$
1040 NEXTy

1050 NEXT x

Now, whenever you want to put a block of colour in a
program, you simply need a line to define the
variables, and then a line to send a GOSUB to this set
of instructions. Try typing out this program, which
has seven blocks of colour. and two single squares
filled in with colour (see page 73 for instructions on
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the way

1o reverse the Graphics symbols):

10
2
30

A
2
i
d=21
70

a0
160
1o

120
130
140
150
160
d=27
170
180

d=24:

REM "SPACESHIP”

REM Colour main hull

EET a=8:LEE b=13LET ¢c=5’LET
LET e=35: LET {=3: LET g§="w00"
GOSUB 1000

REM  Stabilizers at wing ends
EETa=1:LEET b=2: LET'c=%LET

GOSUB 100

LET a=19: LET b=20

GOSUB 1000

REM Wings

LET a=3: LET b=7: LET c=14: LET

d—16: LET e—2: LET {=7: LET g5 —"WI"

GOSUB 1000

LET a=14: LET b=18

GOSUB 1000

REM Tail section

LET a=5: LET b=16: LET ¢=25: LET

GOSUR (X%
REM The nose
EET a—10: LET b=11:EET ¢=3: LET

GOSUB 100
REM The guns
PRINT AT 5,13: INK 1;"dll”
PRINT AT 16,13; INK 1;""

STOP
REM A block of colour
FOR x=aTO I

FOR v -cTOd

PRINT AT x.y: INK ¢; PAPER f:g$
NEXT y

NEXT x

RETURN

]
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Press RUN 1o check that it is working properly. If not,
then press BREAK SPACE and press LIST and check
your program carefully.

Now look at the program again. In line 30 you had
to define all the variables. But you will notice that in
line 60 you only had to define some of them. This was
because the others were the same as they had been in
line 30, and did not need defining again. Now try
experimenting with blocks of colour to make your
own pictures. Remember that although it is fun just
to try things out, vou will get better results il you work
out your picture on graph paper first. The diagram
on page 102 of the TX Spectrum BASIC Programming
book shows the full layout an vour television screen
of the area in which you can work.

» When you are

planning any drawings
of your own, you will
find it a lot easier if
you plot them out first,
like this, on a piece of

graph paper.

A reminder

You have now learned the PRINT AT instruction, and
the use of FOR ... NEXT loops.
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GHOSTHUNT

T'his is a very long program for what is basically a
guessing-game. Thereis a haunted house with a ghost
in one of the rooms, and you have to guess which
room it is in, The nub of the game is that the ghost
appears in a different room each time. You will also
find that there are two new ways of doing things in
this program.

Use of long variable names for number
variables

Until now you have used single letters in statements
such as:

LET a=%

But you can use names instead. which sometimes
muatke it casier to see what is happening. For example,
you could type:

LET My height=5
e
LET wealth —20000

In “GHOSTHUNT", you will find at line 30 the
variable Ghostroom, and at line 40 the variable Seore.
The only rule is that these long variable names must
begin with a letter.

This is a very important instruction, which means
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that you can invent games with an element of chance

in them. You will find RND in green above the T kcy
‘You will also need to find the Keyword INT, which is
in green above the R key. The following statement
would make the computer print, at RaNDom, any
whole number between | and 10;

PRINT 1 +INT (RND*10)
PRINT 1+INT (RND#§)

will make the computer choose a number between |
and 8: and so on. In this program, there is a house

with eight rooms; and the room with the ghostin itis

called the Ghostroom. At line 30 the instruction;
LET Ghostroom —1+INT (RND=g)

means that the computer chooses 2 number between

| and 8: and, until a new game begins, that number is

the nnmbcr ol' the Ghostroom. Later in the program,

al line 2270, the player has to guess that number. If

the player guesses correctly, the game soon comes to

an end, and the computer will choose another

number between | and 8 for the Ghostroom in the
next game.

If the guess is wrong, the player has a chance 1o
guess again, If the player guesses right first time, the
Score will be 6. Every wrong guess puts the Score

down by 1 point. If you get down to 0 points, the

ghost will eat you! So you only have six chances to
guess the right number of the Ghostroom.

Now, study the program carefully to work out the
order in which things are going to happen. You will
see that many GOSUBs have been used, which have
split the program up into chunks, cach of which
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should be reasonably easy to understand. The main
body of the program ends at line 130, and then there
are all the GOSUBs. __

{As this is a very long program, you might want to
enter it in stages. It’s worth remembering that you
can SAVE part of your program and then LOAD it
into the computer later, when you want to
e. How 10 SAVE and LOAD programs is

ed in the next chapter.)

type in the program, and run it









7090 PRINTINKS or—n—
for _NO."
710 INPUT b$: CLS : RETURN

Run the program a lew times to enjoy pla\'ing the
game. Now think about whether vou can improve it
1) Can you improve the interest of the game? For
example, you might want to add lines which will tell
you if your guess was more or less than the right
number, as vou did for the earlier program,
“"GUESSME’. You could fit this in between lines
5030 anc 3050, where at the moment there are [our
blank lines on the screen,

2) Can you improve the small details of the
program? For example, you might want to change
some of the sounds, or the eolours of the house.

3y Can vou improve the overall structure of the
game? For example, you might like the picture of the
ghost to appear more than once. The lines from 4040
to 4130 which draw the ghost could become some
GOSUB lines starting at 8MX). Then you could call up
the ghost lines between lines 3020 and 3030, and
follow them by a few bars of spooky music, so that
they stayed on the sereen for a few seconds. Then you
could clear the screen, and go on to the ‘Bad luck’

message in line 3030,

A reminder

You have learned 10 use long variable names for
number variables. More importantly, you have
learned how to use the instruction | = INT (RND#{a
number) . This is one of the most useful instructions
when vou are inventing games. { You could now turn
back 1o the "GUESSME™ game and trv to turn it
inta a game for ene playver, by making the computer
choose a number between | and 20 at random!)
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a Saving and Loading

Programs

Saving programs

You have learned to give each program a title in the
first line, using not more than ten letters and/or
numbers, between sets of inverted commas, For
example, the first line of the program for thank-you
letters was:

I REM “THANKYOU"

Spaces between words can be included in the title,
provided that, when added together, the total
number of letters, numbers and spaces is not more
than ten, To save the “THANKYOU" program on
tape, you must:

I} Type the list of program lines for
“THANKYOU" into the computer.

2} Type:

SAVE “THANKYOU™

You will find the SAVE Keyword on the S key.

3)  From the back of the ZX Spectrum keyboard,
pull out the plug from the EAR socket.

4)  Press ENTER, and at once the following message
should appear:

‘Start tape, then press any key.

Il you have tried 10 save a title with a total of more
than ten numbers, letters and spaces, then the
following message will appear instead, and you will
have to begin again:
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5)  Pressthe RECORD lever on your tape recorder
(on some recorders you | have to press PLAYaaweIl]
6) Prmany key, except the CAPS SHIFT or SYMBOL
SHIFT keys.

7)  Waich the screen. In the border area, you will
see wide red and blue stripes, then very narrow blue
and yellow stripes, then a blank screen. then more
‘wide red and blue stripes, then more very narrow
blue and yellow stripes. Then the stripes: should
dnsappear and the computer should print a message
near the bottom of the screen, saying:

1) Replace the plugin the EAR socketat the back of
the keyboard.

2} Rewind the tape to just before the start of where
you saved the “"THANKYOU™ program.

3, Type:
VERIFY “THANKYOU"

You will find the VER]FY Keyword in red beneath
the R key.

4} Press ENTER, and at once the border area of the:
screen will go blank.

5} Press the PLAY lever on your tape recorder. The
border arca will change between light blue and red,
until the computer finds that it is listening to the
heginning of the “THANKYOU” program. Then
you will see wide red and blue stripes, then very
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volume, in which case turn up the volume.

2] The recorder may be dirty, in which case play a
cleaning tape.

3] The batteries may be running low, in which case
put in new ones — unless you are on mains power.

t) You may have started the tape in the middle of
the program, instead of just before the beginning of
the program: so rewind the tape and try again,

5/ You may have made a mistake in typing the
name of the program which you are trying to verify or
load. If this seems possible, try again

61 You may have forgotten to put the plug back in
the EAR socket. 1T so, start again. (Or you may have
lorgotten to take it out when saving the program. To
check this, unplug the computer leads from the tape
recorder and play the section of tape on which vou
think the program has been saved. Ifit wassuved. you
will hear some very loud noises!)

4 /fthe volume
control on your tape
recorder is not
adjusted properly, you
may have trouble
loading your programs
into your computer.
You may need to
adjust the volume
control a number of
times before you find
the right position for
your tape recorder.

()

a A List of Programming

Words

Here you will find all the
programming words which
vou have learned. together
with a brief reminder about
how they are used and what
they do. Look at this chapter
carcfully because you will
also find a few new wavs of
doing things.

BEEP (in red beneath Z key)
This instruction is used for
creating sounds.
BORDER on B key) This
instruction. followed by one
of the number keys which
control colour, will change
the colour of the area all
around the edge of the
sereen. So:

BORDER |
will give dark blue, and so
on.
BRIGHT (in red bencath B
key) There are two levels of
brightness on the screen.
After the instruction:

BRIGHT |
in a program, cverything
that is printed on the screen
will be brighter.

BRIGHT ()
returns the brightness to its

normal level. BRIGHT can be
used within a PRINT state-
ment. For example: 1}

PRINT BRIGHT 1;

"Happ?“:

BRIGHT 0; , _sad.”
CIRCLE (in red beneath H
key) This instruction will
draw a cirele, Tt is followed
by three numbers like this;

CIRCLE 50,60,25
The first two numbers give
the coordinates of the centre
of the circle, and the third
number gives the radius of
the circle.

CLS (on V key, This instruc-
tion clears the central area of
the screen of any text or
graphics; and colours it with
whatever paper colour has
previously been set. (IF no
colour is set, this will be
white:)

DRAW (on W key) This
instruction  will draw a
straight line from the last
point in & program 10 a new
point. For example:

DRAW 30,60
tells the computer to draw a
line 3)) points to the right and
60) points up from the present
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position. If no starting posi-
tion is given, the computer
draws from the bottom left-
hand area of the screen. This
instruction can also draw a
semi-circle if used with PI (in
green above M key). Thus:

DRAW 30.60.P1
will draw a semi-circle in an
anti-clockwise direction from
the last point reached in the
program to a point which is
30 points to the right and 6{)
points up. (Putting a —
(minus) sign belore PI would
have made the computer
draw the semi-circle in a
clockwise direction.
FLASH (in red bencath V
key) Aflter the instruction:

FLLASH |
in @ program, everything
that is then printed on the
screen will ‘flash” as the ink
and paper colours switch
back and forth. T'he instruc-
uon;

FLASH 0
stops the flashing. FILASH can
be used within a PRINT
statement. For example, you
might have:

PRINT FLASH I;

“"HELP!"
FOR (on F key, This is the
first instruction in a FOR . ..
NEXT loop. It makes the
computer carry out a fask a
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particular number of times.
Thus:

I FORa—=1TOG6

20 PRINT a

30 NEXTa
will print {on scparate lines)
the numbers 1, 2, 3, 4, 5 and
G.
GOSUB on H key) GOSUBs
arec a very
keeping a program tidy and
easy to follow. For example:

GOSUB 1000
sends the computer to line
1000 and the following lines.
until the instruction
RETURN is reached. when 1t
jumps back to the line im-
mediately after the GOSUB
1000 from which it set out.
This means that a single
GOSUB line in the main
program, in this case GOSUB
100%), can be used to call up

the same set of lines again

and again.
GOTO on G key) This
makes the computer jump to
acertain lincin the program.
IF (on U key) This is used at
the start of an IF ... THEN
statement to sav that IF
something is true, THEN the
computer must do a certain
thing. For example:
IF a=b THEN PRINT
“Right!”
INK (in red beneath X key)

uscful way of

Is used with a number key to
change the colour of what is
printed or drawn on the
screen, and also the ink part
of the Graphics symbols. So:
INK 3
will mean that words or line
drawings, or the ink part of
Graphics symbols, will all
appear on the screen in
magenta. INK can be used
within  PRINT statements.
Thus: s

PRINT INK 3;"How _

re_you, _ :INK I

“Robin?”

INPUT (on the 1 key) This
instruction iy used to put
information into the com-
puter:

1) It can enter numbers.
For example:

53 PRINT "Enter _
the _spending _
money — you _get"”

60 INPUT Db

When you type in the
amount. for example, 15,

and then press ENTER the

number 15 will be placed ina
store marked b; and il in
future you give the instruc-
tion:
PRINT b

then the number 15 will
appear on the screen as soon
as you have pressed ENTER.

2} It can also enter words:

210 PRINT “"How _
will _ you _sign —
your _name?"

220 INPUT$

When you type in your
name, for example, Janet,
then the word Janet will be
placed in a store marked (1
and if in future you give the
instruction!

PRINT {§

then the word Janet will
appear on the screen as soon
as you have prmedENTER
INT (above the R key in
green ) See RND below.
LET (on L key) This in-
struction is used to store
information in the computer;
1) It can store numbers.

For example. on page 27, you
used:
LET a=20

When you did that. the
number 20 was stored in the
computer under the label a.
2, 1t can store words. For
example. you might have a
line saying:

LET a$ =" pocketwatch”™
This statement enters the
word ‘pocketwatch” in a store
labelled a$.

LIST (on K key) A useful
statement used to make the
computer list out whatever
program it has in its memory.
LOAD (on J key, This
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instruction is used when
loading a program inta the
computer.

NEW (on A key) When you
type NEW and press ENTER,
any program lines stored in
the computer’s memory will
be rubbed out.

NEXT (on N key) See FOR
above.

PAPER in red beneath C
key) This instruction, fol-
lowed by one of the number
keys which control colour,
will change the colour of the
background behind what is
printed on the screen. Tt will
also change the colour of the

paper part of the Graphics

vmbols.
PAUSE fon M key, The
instruction:

PAUSE 50
stops the program running
for exactly one second
{PAUSE 100 would give two
,semndu and so onj,

{abovc M key in green)
Sec DRAW ahove.

PLOT (on Q key) This
msrmcuon places a dot on
the screen. For example;

PLOT 20,100 .
places a dot at the co-
ordinates given, in this case,
20 units to the right, and 1(§)
units up.

"PRINT on P key This
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instruction is usually used o
print something on  the
screen.
REM (on E key) The com-
puter ignores everything in a
line after a REM statement. so
REM statements are  very
useful for REMmdmg your-
self what a program is about.
RETURN (on Y key) See
GOSUR above.
RND (above the T key in
green) This instruction
makes the computer choose a
number at RaNDom.
PRINT RND
will print a random number
between 0 and 1 (but never
reaches 17, ) 1
RUN (on the R key) This
instruction tells the com-
puter to work s way
through the program which
is in its memory.
SAVE (onSkcy] Thisisused
when saving a program onto
tape. ;
STOP (in red on A key| This
statement marks the place
where a program ends. _
THEN (in red on G key | See
IF above. L
VERIFY (m red beneath R
key) This is used to ch
that a program has been
properly saved onto tape.




MODES 93, and sea C, F,
G, K and L MODEs

NEW 14, 18, 93

NEXT 93 and see FOR ...
NEXT loops

Number variables 26-40,
79, 82-83

PAPER 55--58, 72-77,
B4-85, 93

PAUSE 19, 83

Pl 66-67, 84, 93

PLOT 14. 63-64, 84, 93

PRINT 6-7, 38-39, 93-94

PRINT AT 15,18, 72-77

Problem solving, use of the
computer for, 24-40

Program cursor 31-32

HEM 30, 46, 53, 94
RETURN 94

RND 18-19, 79-80, 81, 94
RUN 13-14, 84

SAVE and saving programs
87-89, 94

Scrolling 37

Sound in programs 50-54,
85, and see BEEP

STOP 13, 94

String variables 40-48

SYSM BOL SHIFT key. use of

THEN 94 and see IF . ..
THEN

Titles for programs 30

VERIFY 88-90, 94
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START TO PROGRAM
is a beginner’s guide 1o writing computer programs in BASIC. The pack
contains a colourfully illustrated manual for absolute beginners and two
cassettes of do-it-yourself software.

Cassette 1 includes five short programs for you to alter by playing with
different shapes, colours, graphics and sound commands. Cassette 2 has
GHOSTHUNT — an adventure puzzle which can be rewritten from startto
finish (if you wish) with the help of a fnendly computer tutor that almost |
never laughs at your mistakes,
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