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FOREWORD

You have now reached the third unit of the course. You have already
learnt a considerable amount, which enables you to write programs
that can produce interesting graphics, while using the different colours
and sounds generated by the computer. We also hope that you feel
you are peginning to gain control over the computer.

We have devoted the third unit to the development of computer
games. During the development of these games you will learn more
BASIC commands and the concepts connected with program writing.

Sv the end of this study unit you will have sufficient tools to develop
many interesting programs of your own.

Dani Kedem and Itzhak Kalisky



~hapter 1

SHOOTING THE
ALIENS

vy
~ Who among us hasn't played, if only once,
with one of those thousands of video games?

This time, for a change, you are going to
aevelop such a game yourself.

.. The Aliens’ spaceship, a ‘>’ crosses the
screen repeatedly from left to right. Your
spaceship ($) is preparing an ambush at the
hottom of the screen.

’. You press a key at the moment you think
the aliens ship is located exactly above your
spaceship.

i. At this point the alien’s spaceship halts
and the missile that you shot **’ begins to
climb upwards from your space ship.

The aim of the game is to hit the alien’s ship

LS !'

et’'s check what vou know and what you need
‘o learn to develop the game.

® Do you know how to move the aliens
repeatedly from the left side of the screen to
the right side (YES or NO)?




Why does this happen?

What is the ‘secret’ of this short program?

The answer is in the INKEY$ command.

When the computer reaches the INKEYS
command in the program, it prints out the key
that is being pressed at that moment and then
carries on with the execution of the rest of the
program.

g
7

What happens if no key is being pressed at
that moment?

n that case the computer ignores the INKEY$
command and carries on. If this is so, what
does the computer do when it reaches line 107

The program works as follows:

I@ PRINT INKEYS;

This prints the character of the key being
pressed and moves to the next line:

80 GOTO 10
The program then loops back to line 10.

When vou do not press a key, does the
computer stop and wait at line 10, or does it
continue to RUN through the program in an
ndefinite loop? Answer 1

L
- Why does the program print the same
character several times, if you continue to
oress the key? Answer 2

Would you like to convince yourself that
the computer actually runs about in a loop
aven when vou don’t press any keys?
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f vou press @ (the trigger), then a ‘missile’ {*)
wiil be launched from the bottom of the screen,
hitting the letter in the middle of the screen
and disappear into the blue sky!

1he program will look like this:

'@ PRINT AT 18,15: INKEY$

5 [If one of the keys is pressed then GOTO LINE 39

g GOTO 1f

| 39

2,15

‘0 Jraw a missife (*) that comes out from the
bottom of the screen and moves upwards to

The orogram works as follows:

As long as you don't ‘pull’ the trigger (@), the
computer ignores line 15, cycling between
ines 10 and 2@. It displays any character you
press, in the middle of the screen.

As vou press the @ key the computer ‘jumps’ to

ine 30 and launches the missile up the screen.

Lo
How can you write line 15 in BASIC?

"It is done like this:

'5 IF INKEY$="@" THEN GOTO 30
Y

‘his line means that if @ is pressed
INKEY$="0"), then goto line 30!

And if @ is not pressed?

iF...THEN
TDL_:II:IDDDDDDD[:!



n that case the computer simply goes on, to
the next program line (20).

) Compilete the program and run it.

) It would be better if you add a BEEP
command between lines 1@ and 2@. This will
convince you that the computer cycles
asetween these lines, even when a key is not
pressed.

J You should add commands, that will draw
i missiie that flies up the screen, from line 39

nwards.

lj Check the program, press different keys,
48 weil as the @ key. Answer 5

Jote the @ must be between quotation marks.

s )

Why?
‘ou will understand that later in this study unit.

I Improve the program so that it will not end
itter vou shoot your first missile, it would be
better if vou were able to shoot a new missile
2ach time vou press the @ key. Answer 6

"1"
' What will happen if the following line is
aaded to the program?

7 IF 2=3 THEN PRINT "KATE" Answer 7

Now, you know everything you need to know in
araer to write the program described at the
neginning of this unit.

tut, since the IF..THEN command is of such
areat importance in the computer language, let
1s practice it a little further:
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Lo )
¥ What do vou think will happen if you add
the following line to the program?

8 IF INKEY$="Z" THEN NEW

.| Add line 18 to the program. RUN the
arogram. Shoot the missiles and at the end
oress the ‘Z’ key!

Are you surprised at the result?

f vou do not understand what happened then
‘efer to the answer. Answer 8

9
¥ Do you remember what is carried out by
the following program:

@ FOR N=3 TO 16
7@ PRINT AT N,N;N
3@ NEXT N

4@ PRINT "END"

J If you don’t, type the program in and RUN
1.

= Write a program that does exactly the
same thing, now without using the FOR..NEXT
command!

Clue

Use IF..THEN (LET and GOTO will also help
vou).

' RUN your program and check it before you
compare it to the answer. Answer 9
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Note

Since the IF..THEN command is a condition, it
is frequently used in conjunction with
conditional symbols such as >', '< and ‘<>,
.e. ‘greater than’, 'less than’ and ‘not equal to'".
Ihese symbols are used to define the
condition. For example, with X as a variable:

1E N = S - THEN. o
IF X < 1@ THEN....
IF X <> 1§ THEN...

Now it is time to go back to our game.

We shall remind vou of what the program
should do:

. The aliens space ship (>) crosses the
acreen repeatedly from the left to the right.

FOR X=.. ... NEXT X

Your space ship ($) is preparing an ambush
at the bottom of the screen, (place your
space ship at coordinates (21,15)).

. At the moment you think that the ‘aliens’

sre located exactly above your space ship,

vou press any of the keys that you had >
reviously chosen to act as the ‘trigger’.

[F INKEY$=... THEN GOTO $

1. At the moment the aliens space ship halts,
he missile vou shoot (*) should begin to
climb directly upwards!

FOR Y=...NEXT Y

The aim is to hit the alien’s space ship!



With the help of the ciues given above and
with the knowledge you have acquired you can
aroceed with the development of the program.

Build the program in stages: write the first
stage and then RUN it. Afterwards add the
second stage, RUN it and so on.

Find the ‘bugs’ in your program and solve
them.

Note

t is possible that the program you write will be
different from the one we suggest as a
solution, that should not cause any problems.
Compare the two programs and see which one
is shorter. Usually more than one program can
e written to carry out the same task (as you
can see on page 13).

After writing the program and running it, it is
nossible you have found the following ‘bugs’:

The missile wipes out your own ship,
‘herefore you should start firing it from
vigher up.

@ On pressing the trigger the alien ship
jisappears, therefore you should transfer
the command ‘IF INKEY$.. to a more
strategic position in the program.

If vou have not already done so, enter these
improvements into the program s¢ that the
agame will continue after the first missile has
disappeared.
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Possible Bugs

An enemy ship that wasn't hit (by a shot
previously made) stays on the screen and
interferes, the use of CLS in the appropriate
place will solve this.

The full program is in the back of the book. Answer 10

3v the way, you will get more satisfaction from

solving (or at least trying to solve) the problems
yourseif and then looking at the answers rather
than looking at them straight away.

‘erfecting the program

Diligent programmers will always try to improve
and perfect the programs they write!

Let's improve the program.

o remind vou: the Spectrum+ computer is rich
n coiours and sounds, take advantage of this
for your own enjoyment!

F |

' Enter commands to tell the computer to
iisplay on the screen, after firing each missile,
the total number of missiles you have fired.

Clues:

@  You will need a ‘count’ (such as N=N+1),
remember the digital watch!

Put the count in a suitable place in the
orogram. RUN the program and check that it
's counting the missiles you are firing.

Don’t forget to set the count to zero at the
start of the program.
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® Display the count in a place on the screen

that won't interfere with the game.

Another Refinement

-"l-.

Are you fed up with counting in your head
he number of your hits you have made on the

target?

The computer will happily do this for you if you

tell it too!

Let's see what this means in computer terms.

f you think about it and then answer the
following question, you will know how to tell

the computer to count your hits on the target.

by

You've fired a missile, and it rises to the
op. In which column (X coordinate) must the
enemy ship be in order for the missile to hit it
(15,10 or 5)

If you don't remember what a column is refer
‘o Unit 2.}

&5
o et us assume that vou have chosen (like

1s) variable M as a count for hits on the target.

Which of the following commands will suit you:

a. LET M=M+1
n. IF X=15 THEN LET M=M+]
or ¢. LF Y=15 THEN LET M=M+l

't only remains for you to set the hit count to
zero, 10 enter the command ‘IF in the correct
piace, and tell the computer to display M in a
convenient place on the screen.

.. Make the improvements to the program
ind check if it functions to vour satisfaction.

Answer 11

Answer 12

Answer 13
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——

) Tell the computer to stop running the
program atter firing 1@ missiles.

| Tell the computer to print out the hit
percentage before it stops.

=nding the Game

When you wish to end this game don't just type
NEW: insert a change so that if you hit the
:nemy ship 10 times out of 19 attempts, the
whole screen will ‘'destruct’ and the program
gisappear!

STOP
Answer 14

(| e U 0w = ] 29 |
[_‘W_]DH T[ D'_lllj

Answer 15



-hapter 2

HE VIDEO
PENCIL:
DRAWING WHAT
YOU WANT

‘ou are ready to construct a program that will
urn the computer into a ‘'video pencil’ and, by
ressing the appropriate keys, you can draw
vnat vou wish on your television screen.

" | Erase everything from memory (using
NEW).

et us define exactly what the program needs
to perform.

. Having pressed RUN the number @ should
be displayed in the centre of the screen.

HUN:

'. On pressing @ the number @ moves to the
1ant, trailing a line of @'s

P pogg
;. By pressing<*the trail of @'s moves
ipwards. The @'s are drawn in the direction g
)t the arrow pressed while you continue to . ?
nold down the key. This is true for the 5 poep

lirections of all keys: up, down, left and right,
o0, @andy ).
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Note: we have chosen the arrow keys for
convenience. in the same way we could have
chosen any 4 other keys! We will call them the
pencii keys.

i

.. You have all the knowledge needed to
write a program like this. Try and write it
without going on to the clues.

First Clue:

Ihe program is built around two variables X
and Y, in the command:

‘RINT AT Y,X;0

When vou press one of the pencil keys, X and
Y will change their value depending on the key
sressed. The computer will display the @ in the
appropriate place, depending on the values of
X and Y. (This is with the help of the IF.THEN
sommands.)

Second Clue:

'f the key pressed (using INKEYS$) is CHRS 8
(the key with the 3 drawn on it), then

ncrease X by 1 (as this key indicates
movement to the right) and return to the PRINT
command.

{If you don’'t remember how to use CHRS, see
Unit 2. page 34.)

Third and Final Clue:

0
20
3@ PRINT AT Y, X:0
4G IF INKEY$=CHR$ 9 THEN LET X=x+1] the 4 keys

g X=X+1
b with the
o AITOWS
/@

100 Answer 16
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L ' Try to move the video pencil off the edge
f the screen.

o)

{  What happens?

'f vou try to leave the screen on the right or
acottom. the program will stop. If you try to

'eave the screen to the left or top the video
rencil will automatically change its direction!
ater vou will overcome this problem.

Perfecting the Program

J Change the program so that the tip of the
nencii will be the number 2 instead of @.

We will now enter an improvement in the
arogram.

Sefore starting to draw the computer will ask
you which character will be the tip of the
pencil.

~or this you must learn a new command:

NPUT

irst of all, you must change the number 2 in
the PRINT command in vour program, to a
variable: 1

'@ PRINT AT Y, X:A

I wait!

e Do not run the program yet. The computer
doesn't know the value of A! (if you RUN it, the
:omputer displays error message number 2))
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A line before the PRINT command enter the

instruction: INPUT
eI CIE
[EaEnuinEE] 8 l
| ] e
§ M | | O 0O O
TNPUT A FlEEE RS T E =
~hich means: Enter a value into variable A. Answer 17

' Run the program.

['appears in the bottom left hand corner of the
screen.

I'he computer has reached the command
NPUT A, has stopped and is waiting for you to
type in the number you want A to be.

) Choose a number type it in and press
NTER.

E Start drawing beginning at the number on
he screen.

-
Do vou want to change pencils?

) Stop the program running (BREAK), RUN it
again and enter the new number.

o Conclude

Every time the computer reaches the
‘nstruction INPUT A in the proagram, it stops
and signals ®asitis waiting for you tell it what
to putin A, in the INPUT statement.

inother Improvement

| Change the ‘pencil tip’ {changing the
1umper in A) without erasing the existing
drawing!



! Enter an extra instruction in the program
hat will do the above: i.e.

't key ‘P’ {for example) is pressed, go to the
NPUT instruction.

~/ Run the program.

t.ach time you want to change pencils, press P.
The sign will appear in the bottom left corner,

to tell you that the program is waiting an
NPUT. Tvpe in a number and press ENTER.

Now vou can continue to draw with your new
pencil.

A Musical Pencil...

ask

nter a line into the program such that when X
r Y are changed a musical tone is made,
rvnich will increase in pitch when X or Y
ncrease, and will decrease in pitch when X or
¥ decreases in size.

Jote: when vou do not press the keys the
mnusical tune must not be made.

An Improvement

f vou are fed up of drawing with only a
numboer, you may wish to use any of the keys,
l.e. numbers, letters and even graphics
>naracters!

When the program waits at the INPUT, try to
:nter a letter instead of a number.

"he computer will refuse to accept it and will
throw it cut’ from the program, giving the error
nessage 2.

Answer 18

Answer 19
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Why is it impossible at this stage to enter,
in the INPUT statement, any letter of the
adlphabet?

When the computer stops due to the INPUT A
instruction.

-
It waits for you to enter the value of
(@ A orpP)?

Variable A can only be a number, and not an
alphabetic or graphics character (A is a
umeric variable). Therefore the computer

would not accept the letter, because it was
expecting a number.

String Variables

Ihe improvement you will make in the program
will assist you in overcoming this problem.

A appears in the next 2 lines, add the $
mmediately following the A:

INPUT A$
PRINT

& Run the program.

n the bottom left corner of the screen an
interesting thing appeared: the [@ sign
ippeared in quotation marks “[@”.

L Type in any character you think of, graphic
characters. (If you don’t remember how to get
these, see page 5@, Unit 1), numbers, letters, or

aven words and sentences! (Do not forget to
press enter however.)

Now you can draw, these different characters

wiil be your pencils (to change pencils press
).
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" Have you finished drawing?

| et’'s explain what has happened.
A was a numeric variable.

From the following values circle those that
could be held in A.

3.1, m |, STOP, -1.4, C, 3 Answer 20
A% in comparison is a string variable. String Variable
What is a string?

You have already used strings on past
aoccasions without even knowing that they
were strings.

.
What does the computer do with the
ollowing instruction:

PRINT .'2+5"

The computer does not calculate the sum, but
simpiy displays whatever is written in the
auotation marks.

Anvthing in the quotation marks is taken as a STRING
string.

'STRING"

As with a string of beads on a thread, elements
of a string do not require logical connections
with each other.

he computer will always copy a string parrot
fashion.



In the following instruction.

PRINT "4#7=";4*7

which part is string and which part is arithmetic
expression?

3v the way:

Assume that the computer is waiting for you on
the INPUT A$ instruction and exactly at this
moment you want to stop the program running.

L' Run the program, in the bottom left corner
)T your screen appeared, of course:

ILII

Now try to press BREAK.

 What does the computer understand it to
e (BREAK or SPACE)?

“2
- How, then will you stop the program?

Move the @ to the left and outside the
quotation marks and press STOP.

. Now on ENTER and the program will stop!

et’s return to strings
We have said that A$ is a string variable.

9
o Can you recognise the string variable in
the following program:

580 LET B=10
218 LET B$="X@R"
120 PRINT AT B,B;B§

Answer 21
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What in your opinion will the program do!

i g
— Do not erase the pencil program!

— Add this program to the pencil program.
Jay attention to the line numbers.

n order to RUN the 3 lines 500, 510 and 520
type:

RUN 500
and press ENTER.

| his instruction tells the computer to start the
nrogram from 509 and to run from here on!

)
- Have you finished?

~ Now erase those three lines.

Summary

'n the pencil program we wanted to draw with
the assistance of any character we chose.
Therefore in the following instruction:

PRINT AT Y, X;A$

we have used a string variable (A$) which can
sccept any character or digit we want, or even
a combination of numbers and characters
together (string), and not just numbers as does
the numeric variable A.

What will happen if we change the line to:

RINT Y, X; "A$"

Try it and see!

y

Does the computer in this case treat A$ as
i string or as a string variable?
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Note:

The name of a string variable must be one
ilphabetic letter!

=
Which of the following string variables are

not valid?

A$, BB$. (3%, 4%, K$

A Coloured Pencil

Let us return to the video pencil.

‘ Change line 3@ back to:

PRINT AT Y, XA

=

' Make this change in the program, so that

L I
Wis™

he computer will ask you in what ceolour you
want to draw (and of course it will draw in this

colour).

'mprovements for the
Advanced Programmer

' Write another 4 instructions using the
structure IF..THEN..., that will stop the pencil
moving off the screen. Each time the pencil

reacnes the edge of the screen and you press

an arrow kev to continue moving in that
direction off the screen, the pencil wili refuse

to tulfill your instruction and will remain at the

adge of the screen.

self Destructing Programs

Do not erase the program already in
nemory.

Answer 22

Colour

Answer 23
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j Type into the program an instruction that,
wnen the pencil reaches the square 19,8 for
instance, the program will destroy itself!

That is to say, you put a mine in the square,
(19,8). If you then step on it the program will
aestroy itself (using NEW).

I'herefore you have to learn a new command:

AND
f ¥Y=8 and X=10 then destroy the program, i.e. AND
in BASIC
s ta iy
IF Y=8 AND X=10 THEN l—':'tjDDT:DI:DDDlﬂ
. [ [ o o s o
10000C 10000

'
' Complete this instruction and enter it into
‘he program. Try to walk on the mine.

Further ldeas

“ossibly, this mine idea gave you an idea for a
‘Minefield’'game ? For example: you have to
reach the treasure at the bottom of the screen,
‘rom the top without stepping on the mines
wnich you have scattered on the screen.



=0




~hapter 3
HORSE RACING

he Computer as an Electronic
die

et's start with a program that will make the
:omputer act as an electronic die (that's the
singuiar of dice).

Pressing a key will ‘Draw the side of a die’' on
‘he screen to show you which number has
come up!

vpe in and run the following program.

@ PRINT RND
‘8 GO TO 18
HND tells the computer to select a random RND
Jumber.
Highlight —~  HRD 0 o
[l 7= EJFUUU:IDPﬁE%ﬂ
Lgmm O o [ o [ o o ]
=0 aE EEEEEeEs
OoO0or___ Jocng
! Type:
'RINT RND
Note:

“here is a difference between RND and RAND,
make sure BRND is what is displayed, you will
have to go into Extended mode to achieve this.

—ach time vou execute scroll the computer will
continue and show you more numbers.
(If you don’t remember how, See page 43 Unit

)

' Try it.
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S0 now we can produce our own RaNDom
numbers, however, let us return to our die.

{n

Are all the numbers you have got greater
han  ___ _(@0.1,0,0.5) and lower than
(1,0.9,2)7

Whenever the computer displays .p6374 for
exampie, it means @.06374.

That is to say, the computer has chosen
random numbers between @ and 1. RND will
never pick the number 1.00000000 (one).

Chanage the program such that the computer,
wiil choose numbers, between @ and 6.

@ PRINT RND*
8 GOTO 1@ Answer 25

- Try and see why you have got numbers
netween @ and 6.

NT, (short for INTeger) gives a whole number.
n order to create a die, we get rid of the
fractions following the decimal point.

NT
423076682
'hat's how we will get the six numbers of the
die.
f _E Change your program to the following:
‘@ PRINT INT {RND*B) B
20 GO TO 1]3 orackels
000N
OO0
nteger means whole number F'J%%%%%DDE%DD
00003000

'he action of INT is very simple: it takes from
the number, the part to the left of the decimal
point, only whole number.
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-_a':

7 In your opinion what is:

INT 7.99

equal to?

‘_ Think first and then type in:

RINT INT 7.99

ina press ENTER.

‘ Run the program in the computer again
ana answer the following questions:

o
" On the screen the number @ will probably
have appeared, can you find this number on a

‘eal die (Yes or No)?

N |

 On a real die you can find the number 6.
Jid it appear on your electronic die (Yes

i No)?

That means that vour electronic die selects
wumbers from @ to 5, instead of numbers 1 to 6

48 on a real die.

) Change your program so that it will act as
a real die:

@ PRINT INT (RND*6)+ __
0 GOTO 10 Answer 26

_1 Run vour program again and check again if
:ach of the numbers 1, 2, 3, 4,5 and 6
iDpeared on the screen, at least once.

=

L Write a program that will do the ‘pools’ for
you:;

? = a draw
1 = a home team win

© = away team win Answer 27



Now you can have some fun.

Write a program such that every time you press
a key (for example L) the results of throwing
wo dice will appear on the screen.

Jdote: clear the screen (CLS) between each
throw.

(Add colour so that every number will appear
on a different PAPER: PAPER 6 for colour e.g
‘ed and so on.)

J Change the program so that before every
*hrow’ of the dice the computer will make a
sound, the volume of which will depend on the
‘esuit shown on the dice.

\ ‘Celebration’ on the Screen

I Add one line, so that if the two dice show
he same number then you will hear different
sounds and the BORDER will change colour!

Clue: Use a colon(:} in the desired line.

-
~ What do you think the next program will
d0?

{0 PRINT AT INT (RND*22),INT
RND*32) ;" W
9 GO TO 10

After you've thought enter it into the computer
and run it.

| Change the program so that every square
vl be in a different colour and will make a
aifferent sound when displayed.

Answer 28

Answer 29

Answer 30



|
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Game Corner, Battleships

.The computer displays on the screen your
submarine (xxxxx - or any other shape that
rou choose) and asks you (using INPUT)
1ow many missiles to launch at the enemy
submarine.

' Lets say that you've chosen 4@ missiles.
The computer starts launching the missiles
(M) onto the screen in any shape (using RND)
until the whole screen is filled with the 40
nissiles.

't your (xxxxx) submarine was not hit then
vou receive 40 points. If it was hit {(xllxxx) you
jon’t receive any points (or you lose 29).

You can play against a friend (each one
Jaoes In turn) or against the computer and it
wiil choose the number of missiles it
requires to sink your ships/submarines.

Jisco Corner

s
Have had a disco party in your house
refore?

See if vou can get the computer to produce
similar music and flashing lights.

) Write a program that will change the
BORDER colour with RND to about the same
tempo (using PAUSE) that of the music.

XXXXX

Answer 31



1orse Racing
Let’'s go into the open air to the horse racing

track.

. 1. 2, 3 are three horses that are getting 111
eady for a race from the left side to the right

side of the screen, whoever gets to the right 22222
side first is the winner. 29
’. The computer chooses a number from 1, 2 141
r 3. If, for example number 3 comes up, the
computer will add to horse number 3 a 1. 22222
333

.. Horse number 1 has won!

It arrived first at the right side because it's
iumber came up more times than the other

33333333

y I8 e 0 K T

Jnce again the knowledge you've gained so
far is sufficient for vou to write this program!

j Write a program that will perform the horse
-ace. if it is still difficult for you here is a clue.

\ Clue: X1

-irst try to write a program of a race with only 1111111
one norse. This horse will only proceed if the

computer chooses the number 1 from the

three numbers: 1, 2 and 3.

'ine 3
(for example)
\nswer 32
" Now write the full program for the three Answer 33

1orses!
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Improvements

Jraw on the screen a finishing line that the 111
jorse have to reach. In this example horse I
tumper 2 has won because it reached the 2222222
inishing line.

Answer 34
.J Tell the computer to stop the race when a
jorse has won. To do this you have to use OR! OR
OD0BOOEEREIE S
| . [ :I_IJ_‘
) | [ [ [ s
B {0 o 5
1] i g
f XI=____ OR X2=____ OR X3= ____THEN STOP Answer 35
lj Add a command that will make the
computer ask you before each race, on which
1orse vou're gambling. (INPUT) Answer 36
shortening the Program Using
DOIM
The horse racing program included about 18
rommands. You can drastically improve the
nrogram by adding more horses, yet shorten
‘he program to half its length!
How?
For this vou have to learn the command DIM. DIM
(DIM is an abbreviation of the word
JIMension.)

" Erase any previous program.
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= Enter the following command:

@ DIM X(3)

(make sure you use the brackets)

This command did, all at once, the same as the

three commands in the horse racing program:

T Xl
T X2
T X3

= =
1
L= = R ]

E
E
LE

e

me e e

]

When the computer received the command:

DIM X(3)
t performed the following:

The computer set aside three variable
‘ocations:

Y1), X(2), X(3)

The computer gave to each one of them an
initial value of Q.

~his group of variables is called an ARRAY.
Ihey all have the same variable name, X.

tach of them have different numbers. For
example:

K(2)
variable number
iame

"~ Run the following program:

@ DIM X(3)

Array



- Tell the computer to print the value of:X{1).
PRINT X(1)

ina press ENTER

a‘j'

What did the computer print on the top of
he screen {1 or@)?

In the same wav ask the computer to print the
value of the rest of the array, X(2) and X(3).

What will happen if you ask the computer
ibout X(4)?

L poit

he computer will display error message 3

‘ou asked the computer to print the value of
{{4) but you only had an array of three values
JIM X(3}. The computer did not set up a fourth

place. It lets you know this in the error
message.

-y
r

Does the computer recognise X2 (without
yrackets)?

I Try it

/ou can see that the computer does not
‘ecognise this, as it gives the error message

wumper 2.
‘9

What do vou think will happen in this next
rogram:

|13 DIM A(4)

‘0 FOR N=1 TO 4

¥ INPUT A(N)

14 NEXT N

- Run the program.
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The computer asks you for the value of A(1) the
first time around the loop.

j Choose any number and press ENTER, the
computer will now ask you for the value of A(2)
and so on.

“ay attention to the way we’ve used N, to give
2ach one of the numbers in the array!
] Tell the computer to print A(1).

Is this the value you gave it?

W Now add another three lines to the
program so that after filling all parts of the
array the computer will automatically display
them on the screen, as follows:

A{1) = (The value you put in the first variable)
A(2) = (The value you put in the second variable)
A(3) = (The value you put in the third variable)
A(4) = (The value you put in the fourth variable)

o)

Are vou finding it hard?
f so please refer to the answer. Answer 37

&
- After vou have done this RUN the program.

e

' Now erase the program and type in and
RUN this second program.

1@ DIM C(3)

28 LET N=INT(RND*3)+1
30 LET C(N)=5

Ag PRINT N

|
Which one from variables C{1), C{2) and C3
equal zero? and which of them equals 57



41

—

" In order to convince yourself that you are
right tell the computer to print their values C(1),
2(2) and C(3)

xplanation

| et's assume that the result of the calculation
in iine 20 was 2. The computer arrived at line
30 and put 5 in C(2). The other two variables
remained at zero.

- Run the program again and you will realise
that the computer gives one of the variables
the value of 5 according to the result of the

:alculation. (Depending to the value of N.)

—~
- What will the program do if we change the
nsiructions to:

30 LET C(N)=C(N)+5
35 BEEP @6.1,86
i GOTO 20

j Run the program.

fﬂ'-\
- Can you see anything on the screen?

Is the program continualiy running?
The fact that it is making these noises proves

that it is.

Now the program awards the prize to the
w~inner.

L et's assume that number 3 won, so it

ncreases the value of C(3) in line 30 by 5 and
returns to allow the others to finish the race.

& ) Stop the program.
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Do you think that the values of the 3 variables
(1),C(2) and C(3) are equal or different?

& Tell the computer to show you the values
ot the 3 variables.

" What will happen to the program if you add
he line:

27 PRINT AT N*3,1@;C(N)

After you have thought about it, type in the line
and RUN the program.

ieturning to ‘Horse Racing’.

Now vou have all you need to improve the
horse racing, shorien the program with DIM,
and increase the number of horses to 6.

Answer 38
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~hapter 4

REASURE
HUNT: A FINAL

GAME

'n this game we are going to start, you will
have to use all your knowledge you have

gained from the first three units.

. The area of the game is limited to that
;nown in the diagram. As the game starts,
the computer scatters 5 mines (*) randomly.
3 seconds later the mines disappear (using

CLS).

*. After the mines disappear from the screen
but not from the computers memaory) you

wiil see the treasure hunter (H) and the 4
treasure($). Your task is to bring the treasure 19
hunter to the treasure without stepping on

the invisible mines.

. The treasure hunter can move right or
iown, but treading on a mine makes the
word ‘Boom’ appear next to the mine.

rtaving read the first three units you have
gained all the knowledge to write this game
yrogram by yourself. Check each stage by
running it on the computer. Solve whatever

oroblems you come across.

Note

We recommend that you write the program
using DIM. If you find it hard please refer to the

tollowing hints.
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1int 1

The main problem of the game is to scatter 5
mines and to Keep their positions in memory in
such a way that, when the treasure hunter
comes across one of them, the computer will
aisplay the message ‘Boom'.

l'o do this we have to use 2 arrays:

DIM Y{(5) DIM X(5)

Ay K1)
Y(2) X2
Y(3) *° A(3)
4, X
Y(5) ", X5
iint 2

10 DIM Y
20 DIM X

(3)

(
3@ FOR N=

(

(

)
T0
g LET Y(N) = INT (
50 LET X NT (
68 PRINT (N),

7@ NEXT N

3
3
1 3
N) =1
N) =1
AT Y(

Hint 3

First mine

Second mine

Third mine

Fourth mine

Fifth mine

What does the following program do?

(RND*5)
(RND*5)
K(N) el

In order that the computer will print ‘Boom’
when the treasure hunter comes across a mine
use the IF command and do not forget to use
the AND (see page 11 in this Unit).

‘he full program is in the back of the book.

Answer 39
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mprovements in the Game

.--,| Trv to make the following improvements
beware of memory limitations).

¢ Before beginning of the game, the
computer will ask you for your name.
When vou find the treasure it will print
“Congratulations Jeronimo” or any other
remark which you may wish displayed.

if vou step on a mine it will display ‘Boom’
and the game will stop.

if vou find the treasure the computer will
show you the mines. This time we will not
aelete them, in order to show you the
danger you managed to pass.

==

Is the game too easy?

When the mines disappear you will draw a line
icross this section of the screen with a gap in
it.

19
You can only go through this gap (and don't
‘orget to beware of the mines).

erhaps the computer will tell you how long it
took you to reach the treasure.

The improvements that we have included are
n page 5@ Answer 49. Now carry on and improve
your program yourself. Answer 49
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CONCLUSION

You have now come to the end of the third
study Unit. We hope that you now are a more
competent programmer and that you can now
write programs that may have seemed rather
difficult at the beginning.

You have learnt how to animate
characters.

You have learnt to construct games.

You have found out how to start improving
yOour programs.

'f you are still interested in programming you
might like to try Unit 4. Details can be found cn
the back cover of this book, along with
information about other Units in the series.

s UMMARY INDEX

Below is a list of terms that you have studied.
Go through them and check if you remember
them, (You can refresh your memory by
reterring to their relevant page numbers which
appear in brackets.

NKEYS (8) RND
IF..THEN (11) INT
NPUT (22) OR
String Variables  (25) DIM
Colour (28) Array

AND (29)
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Answers

ynswer 1

We said that when the computer arrives, during
the course of the program, at INKEY$ it reads
the kev pressed at that moment and carries on.
It more than one key is pressed it ignores all
but the first and carries on.

Conclusion:

“he computer is in a loop all the time from line
10 to line 20. It returns to line 19 all the time,
without doing anything. Look at the lower part
of the screen, if there is no message it means
that the computer is working. If you press
3REAK the program will stop and a message
will appear at the bottom of the screen.

\nswer 2

The computer is going backwards and forwards
‘rom line 10 to 2@. Each time the computer
executes line 1@ it prints the key pressed.
'herefore the more or longer you press a key,
the more it's character will be displayed on the
screen.

inswer 3

|5 BEEP §.1,10

inswer 4

@ PRINT AT 18,15:INKEYY
20 GO TO 1p¢
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inswer 5

|5 IF INKEY$="@" THEN GO TO
30

16 BEEP §.2,10

3@ FOR ¥Y=21 TO 1 STEP -1

35 PRINT AT Y,15;"="

37 PAUSE 5

40 PRINT AT Y,15:"[J

50 NEXT Y

Line 16 is just to convince you that the
computer is RUNning all the time between
lines 1@ and 20@.

inswer 6

Add the line:

60 GO TO 10

Answer 7

Nothing will happen: since the condition 2=3
never exiis the computer ignores line 17 and
carries on.

Ainswer 8

If vou remember, the command NEW tells the
computer to erase the program from memory.
Therefore when vou press ‘Z' the computer
executes line 18 and memory is cleared.

inswer 9

PRINT AT N,N;N
30 LET N=N+1
i@ IF N>1@ THEN GO TO 60
58 GO TO 20
6@ PRINT "END"

1§ LET N=3
20
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You can see from the length and structure of
this program that the program using the
FOR..NEXT commands is more sophisticated.

Answer 10

@ PRINT AT 21,15;"§" The space ship on the prowl!
78 FOR X=f TO 31

’5 PRINT AT 5, X%;">"

29 BEEP @.1,X

78 IF INKEY$="P"THEN GO TO
3@ PRINT AT 5,%;"(O"

35 NEXT X

A0 GO TO 20

58 FOR Y=28 TO @ STEP-1
60 PRINT AT Y, 15, "="

63 BEEP @,1,X

65 PRINT AT Y, 15, "} The missile rises
/8 NEXT Y _
88 CLS Clear the screen

3¢ GO TO 1@ Start again with another alien

The aliens are flving across
the screen

Note how we have used the loop variables in

the BEEP commands on lines 29 and 63. The
colours of the spaceships we leave to you.

Answer 11

We shall add the following lines to the previous
program:

5 LET N=@

'@ PRINT AT §,2:N

85 LET N=N+1
Answer 12

You should have chosen the second
possibility: when X=15 the aliens could be hit.

F X=15 THEN LET M=M+l
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If you have put your own space ship in a
aifferent position from ours then change the
‘alue of X accordingly.)

\nswer 13

| he following lines should be put in the
arogram:

4 LET M=§
'6 PRINT ATO,30;m
87 IF X=15 THEN LET M=M+l

inswer 14

We shall add the line:

75 IF N=0 THEN STOP

(If you have a memory shortage then reduce
the number of the missiles vou are able to fire))

Ainswer 15

/5 IF N=18 THEN PRINT AT @,15;
4/N*10@: STOP

Jote: After the THEN more than 1 instruction
:an be written, each separated by a colon.

I'he computer will only carry out all these
commands if the condition is true

Answer 16

| LET X=15

720 LET Y=14

0 PRINT AT Y, X:0

1 IF INKEY$=CHR$ 9 THEN LET X=X-1 (to the right—)
50 IF INKEY$=CHR$ 11 THEN LET Y=Y-1 (upwardst)

60 IF INKEY$=CHRY 1@ THEN LET Y=Y+l (downwards})
7@ IF INKEY$=CHR3 8 THEN LET X=X-1 {to the left =)
00 GO TO 30
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Answer 17

75 INPUT A

Answer 18

50 IF INKEY$="P" THEN GO TO 25

answer 19
33 IF INKEY$="" THEN GO TO 30
35 BEEP .1, X+Y

tnswer 20

g1, =1.4. 3

Answer 21

“A*7=" |5 a string
A*T g an arithmetic expression

Answer 22
1he following are illegal variable names:

1B%, C38, 4%

Answer 23

/7 INPUT "COLOUR?";B
3@ PRINT INK B;AT Y X;Ad

“ay attention to line number 27. How we can
orint the “Input question” on the screen.



Answer 24

I'he following lines stop the pencil moving off
the screen.

3 IF X>31 THEN LET X=31
22 IF X<@ THEN LET X=g@

Add two lines to make sure the pencil won't
move off the screen from the top or bottom.

inswer 25

We have to multiply by 6:

‘@ PRINT RND*6

Answer 26

We have to add 1 and then the next number
wiil be random.

1.2,3,4,5,6:
'@ PRINT INT (RND*6)+1
Answer 27

‘@ PRINT INT (RND*3)

g GO TO 10
inswer 28
@ PAUSE @ :l}"he computer will not continued
3[3 CLS uniess you press a key.
i@ LET M=INT (RND*6)+1 ]

The throwing of the di
50 LET N=INT (RND*B)+1 e throwing of the dice

50 BEEP §.2,M*3: PRINT PAPER M |
INK 9:AT 10,10:M Showing the dice in colour
/0 BEEP @#.2 ,N*3: PRINT PAPER N Making the sounds.

-NK 9.AT 108,20;N
38 GO 1O 10
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Answer 29

Add the line:

72 IF M=N THEN FOR k=1 TO 7;
BORDER K: BEEP @.2,10: BEEP 8.2
20 BEEP §.2,8: NEXT K

inswer 30

'@ PRINT INK INT (RND*7), AT INT

Uisplay the submarine

Ask how many bombs

_l are to be used (M)

‘RND*32):"m"
15 BEEP .1, INT (RND*20)
26 GO TO 19

inswer 31
1@ PRINT AT 7,10:"XXXXX" ]
26 INPUT "HOW MANY BOMBS?OCIC1":M |
36 FOR N=1 TO M
i@ PRINT AT INT (RND*22), INT (
RND*32):"m"
50 NEXT N

Fire M bombs at random
piaces on the screen

68 PRINT AT @.,0:M | Prmf?':e number of bombs used

We can improve the game and the program

more and more, try it yourself!

inswer 32

5 LET X1=0

'@ LET N=INT (RND*3)+1

20 IF N=1 THEN LET X1=X1+1
3@ PRINT AT 3,X1;"1"

49 GO TO 16
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Answer 33

g LET Xl=g ~ ]
@ LET X2=0 initialising the variables

@ LET X3=0 __|
@ LET N=INT (RND*3)+1

U PRINT-AT 3 01" Pl

@ PRINT AT b,X2;"2" The computer disptays the horses
0

0

;:’]

1
J
]

PRINT AT 9,X3:"3" _ |
IF N=1 THEN LET X1=X1+1"" | Increase the variable of the

9@ IF N=2 THEN LET X2=X2+1 | horse (that has been

|93 IF N=3 THEN LET X3:}(3+1_._J randomly chosen) by one.

|10 GO TO 40— 1 Go back to the random choosing of a horse

=y

Note: This time we have used the PRINT
sommanas before the IF commands, so that
the computer will show the three horses on the
starting line before the race begins.

Answer 34

The program lines to draw the finishing line
are:

7 FOR K=2 TO 1P
i PRINT AT K.20;'m"
6 NEXT K

inswer 35

The line to stop the race once a horse has won
couid be:

/5 IF X1=200 OR X2=2@ OR X3=20
THEN STOP

inswer 36

24 INPUT "Which horse do you
wisn to bet on?" A
6 PRINT A



\nswer 37

DIM A(4)

FOR N=1T0 4 | The dimensioned array is filled with
INPUT A(N)

NEXT N h l the values you input

FOR N=1 TO 4 s
PRINT "AC":N:")=": A(N) | Prints the values of each of

NEXT N - “J the array variables (elements)

inswer 38

A race of six horses:
We shall give just the commands that deal with
the race itself.

0
0
o
-
'

DIM X(6)

LET N=INT (RND*6)+1

LET X(N)=X(N)+1

BORDER N

PRINT PAPER N;INK 9: AT 3*N,

NN

4l

GO TO 2§

All the improvement we shall leave to you.

inswer 39
5 LET Y=( ?
7 LET X=8 1nitialisation of the pencil position
lg gi: Eg; _ \ Dimensioning the two arrays
@ FORN=1 TO 5 ]
A LET Y(N)=INT (RND*11) - Filling the two arrays with random
50 LET X(N)=INT (RND*11) - vaiues and printing bombs on the
58 PRINT AT Y(N) 6 X{N); "*" ' screen.

/g

NEXT N |




30 PAUSE 100 —" | A pause

19 CLS ~ Clear the screen

L1 PRINT AT 10,10;"§" Displaying the treasure hunter
|26 PRINT AT Y. X;"m" | and the treasure

13¢ IF INKEY$= CHRS TP THEN LET
1=Y+] }
|40 IF INKEY$= CHR$ 9 THEN LET |
X=X+1 |
158 FOR N=1 TO 5

6 IF Y(N)=Y AND X(N)=X
70 NEXT N
8¢ GO TO 120

The pencil

Checking the pencil’s position,

does it clash with a mine?

Answer 40

We have added the following improvements

3 LET A= « the clock initialisation
60 PRINT INK 2; AT Y(N),X(N);"*'e—red mines
110 PRINT INK 4; AT 19,18;"$" < green treasure

112 PRINT AT INT (RND*4)+4,0;"memm wesm e, _ihe pathway

122 PRINT AT @,728:A: LET A=A+1 = Displaying the clock

125 IF INKEY$="" THEN GO TO 122 and incrementing the clock
145 BEEP §.2,10

60 IF Y(N)=Y AND X(N)=X THEN

PRINT AT Y+1,X;"BOOM": GO TO 20¢

175 IF Y=10 AND X=1@ THEN PRINT

AT 12,28;"CONGRATULATIONS":GO TO 204

209 FOR N=1 TQ 5

210 PRINT INK 2; FLASH 1, AT Y(
N) k(M) "™

720 NEXT N

Showing the mines

Take note of the FLASH command in line 21@:
vou wiil find this command on the V' key.

HLASH 1 - Flashing print
FLASH @ - Stops the flickering.
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