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| HO'W '1‘0 USE THIS BO@K

INTRODUCTION

The Rainbow Book of Programs
contains more than S0 master
programs and program  vari-
.'nimls They can be used with
um, BBC, Electron,
VIC20" and Dragon micro-
computers. The programs in-
clude games, problems, logic
puzzles and tests of skill, They
<an be used on their own or 10
form the core of programs writ-
ten by yourself. None take more
than 16K of memory.

The master programs have
been designed o work with frc
different machines.
they only contain lines which ate
common to all. In order ta make
a complete working program
you merge the master programs
with the right subroutines.

Each computer has its own set
of subroutines found in the Sub-
routine Library chaprer. They
are quite short. Once you have

typed and saved the right ones |

they will adapt all the programs

when using, this book as i will
save you a lot of time typing and
retyping the subroutines.

1) Type in all the subroutines
and programs exactly as they are
listed. Make sure to copy all the

line numbers, words, symbals,
punctuation and spaces exactly
as they appear in the listings
found in this book.
2) For the Spectrum do not type
in computer instructions letter by
letter but use the keys which
enter a complete word at a time.
With the Electron you h.‘nn a
choice of either ent
plete words or elsc
letter ata time.
3) Be sure to press ENTER or
RETURN or NEWLINE at the
end of each complete linc so that
it is stored in the machine’s
memory before you start the next
line of the program.
4) Use capital letters for all the
programs in the same way as
they appear in the book. The
manual for your machine will
explain how to obtain caps shift
o do this.
5) The printout of the programs
clearly distinguishes between the
number zero and the letter O.
Since the letter O is never used as
a variable you can assume that
whenever you see it on its own it
isa zero.
6) While typing in a program
keep a ruler under the line on
which you are working so that
you do not enter material from
lines below by accident.
help you enter the correct
number of spaces for the sections
of the listings inside quoration
marks, spacing symbols have
n used. They look ilkc llus
110 PRINT *
BER”. This means that six sp.zm
_) must be entere
typing the word BOMBER Do
not try to type in anything when
you come to these symbols, They
arc there simply to help you
count the correct number of
spaces before you begin to type a
word or symbol.

|1m5 one
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RUNNING PROGRAMS

1) Once you have entered a
complete subroutine and master
program type RUN to start the
program. At the end of cach trial
of a program you will be left
with a_stop message on
screen. Type RUN 10 make the
program start again.

2) When you run a program for
the first time you will also be |
testing it for mistakes. The com-
puter will stop automatically if
there are any bugs in the pro-
gram. However, you cannot test
the subroutines unless they are in

a master program. Your very
first program, therefore, will also
be a test of the subro ws.

‘

When you arc finished with a
program, and have saved it for |
future use, you can clear it from
memory. Refer to the Five Micros
chapter for instructions how to
dlear your particular machine.

|SAVING PROGRAMS |
1) The best way to work with the |
programs in this book is to ope
and save the appropriate sub-
routines first of all. Once you
have stored these on cassette you
can usc them with cach new
program you try out.

2) When starting a new program
{but after you have first saved the
right subroutines for your |
machinc] use the fallowing pro-
cedure

(a) lllad(hl subroutine
(b) Typein the new program
(¢) When finished, save the |
program and subroutine
together on cassette,
3) Itis always a good idea to save
2 program for future use. Use the

) jER



| HOW TO USE THIS BOOK

program names found in the
REM statements — these names
arc suited to all the machines.
For detailed instructions how to
save a g0 to the Five
Micros chapter that follows.

4) You can build up a library of
programs on cassette. Be sure to
label cach program and the tape
position at which it is stored.

LOADING PROGR
1) A program or subroutine has
to be loaded by the name it was
saved; check the master pro-
grams in the book if you are not
sure of a name.

2) Remember that all names are
in capital letters. You must load
them in the same way.

3) If you have made corrections
0 a subroutine or program you
should also change the saved
version so that future runs arc
error free.

+2=

Master
program

Sub-
routines

Working
program

Ci5

VARIATIONS

1) Several master programs also
contain_suggestions for vari-
These ake the
or add a new
scoring system. You can also
make up your awn variations,
¢ place to start are the
that print messages.
You can add anything you wish
here as long as it makes sense
when the program runs.

2) The programs in this book are
all short and simple. They are
sy to crash if you do not use
them the way they are designed.
sc you might try
making them more crash proof,
although this will greatly length-
enthe listings.

RAM DOCTOR

1) 1f a program stops when you
try to run it, return to the listing

| by typing LIST. As BBC and

| Electron machines run in Mode 5
for all the programs it is best to
return to a mode that is easier to
read. Sce the Five Micros chapter
for instructions about returning
to normal text mod
2) Check first of all that you have
not missed out any lines in the
program and that all lines have
the right number.

making sure that ,.....u..mm is
correct — do not confuse colons
() with semi-colons
and capital O have not been
| confused, that all variables are
correctly entered and the spacing

is right.
5) As you cannot check the

subroutines until you run y
first program, this is a
place for mistakes to occur.

[0



'FIVE MICROS

SPEG’I'R.

Having_connec
wum, TV or moni
recorder, the first step in using
the programs in this book is to
type in and load :h\. library of
subroutines. The esse!
Whener

this book) you must
be sure to use only capital le

— exacty as shown in the listings.
By pressing the CAPS SHIFT and
CAPS LOCK keys you will put
the machine into the right mode.

typed in all the
¢ check the
screen listng with that in the

book. If there are no errors then |

you should save the subroutines
ontothe case 3 folow
SAV

) Ty
ROUTINE"
2)Start the tape recorder s
that it records from the

beginning of a blank cas-
sette. Make sure that only
the MIC sockets of the com-
puter and recorder arc
wmuud

3) Press E!

4 When the. port 0 OK'

appears on the screen stop
the cape recorder. The sub-

E ai E
press ENTER. If the words

‘Program Subroutine’
appear and then the report
0 OK’, the subroutines will

2) Start
3) Press E
nwm.nm n]u-

have been correctly saved
onto the cassette. |
The procedure for saving a
comple m
subrou
except that you must ty
name of the program

If you have trouble with saving
and " loading subroutines  and
programs refer to the machine’s
manual for detailed advice about

ngit.
o are through working
am and have saved a

When you begin to enter one of
the master programs the sequ-
ence becomes shightly differe
you must first load the sub-
routines into the machine before
any other instructions.

Rewind the subroutines cas-
sette 1o the beginning. Make
at only the EAR sockets
are connected. Set the volume
control to around ¥ maximum
and then:

1) Type LOAD

ROUTINE™

new program.

g

“*SUB-



| FIVE MICROS

BBC

Onge you have connected your
BBC 10 a tape recorder and TV
or monitor the next step before
starting with any programs is to
type in and load the appropriate
library of subroutines for this
machine. These subroutines
waork equally well for 1.2 and 0.1
Operating systems.

you must be careful to use only
capital letters — exactly as in the
listings — by pressing CAPS
LOCK. \mu‘ the BBC rtreats a

capital *A” as something different
than a lower case ‘2’ this pro-
cedure is an important an.

[SUBROUTINES

After in a

g in all the sub-
routines double check the sting
on the screen with it
book. If you can s
then save the subroutines onto a
cassette in the following way:

1) Type in SAVE “SUB-
ROUTINE". The message
“Record then reurn’ will

corder so
from the

pe
records

ning of a cassette.
3) |'n\\ RETURN.

ll\ ar it

4) While it is saving, the name
of the program and various
numbers appear on screen.
When the cursor prompt
reappears stap the tape. The
subrouines have now been
saved. Ta double check
there are no mistakes re.

the cassette and type

in*CAT. Play the rape
through sa the BBC ¢
erify the information th

1 there

wind

are

recorded.

no errors it will print ‘Sul
and the same n

routine’

bers as before.

The process for s

plete progzam,

is ex

m

ing a com-
ncluding all sub-
cly the same

Ucu')'[ that you enter the name of

the SAVE instructions.

When you move on to enering

of the master programs the
different

sequ
First of all, load the subroutines

hefore any other instruct
the progra
P

appears.
play

e
Start the
When the

5 g0

rehing
recorder
machine

| to read

finds the subroutines
prints “Loadin
4) Once the subroutines are
th,

reappears.
'Wmu\] 1o enter the rest of

the program.
If you are having a proble
saving and loading refer to the
machine’s manual for detailed

advice on how to correet it
Ona

you h ave lun\lud with a

y for future

an now be

to crase
gram from memory.

The programs in this book all
make the BBC run in Mode §
giving large size text that is casy
a TV screen, How-
ever, if you type in LIST

II\ BIH

look
at the program lines Mode § text
becomes hard w read return
o normal size text enter MODE
7. then type LIST and the pro-
gram will reappear.




' FIVE MICROS

ELECTRON

After you have_connected
your Electron, TV or manitor
and tape recorder the first step
before loading any programs is
1 type in the appropriate library
of subroutines for the comput
Without them it is impossible
make the programs work.
Whenever you cnter listings
from this book you must make |
aure o wse only capial lemers
exactly as they are printed.
pressing the key marked C. AR
LK you ensure that every letter |
you'type is a capital. The Elec- |
tran, like the BBC, treats capital
"N’ as a different character th
lower case ‘2’
procedure is an important one.

SUBROUTINES

Once you have entered all the
subroutines double check the
screen listing with that in the
book. If you can find no errors

save the subroutines onto a fresh |

cassette as follows:

1) Type in SAVE “SUB-
ROUTINE™. The screen
mestage Record then -
turn’ aj

2) S the fape recorder s0
that it is recording from the
beginning of the cassette.

3) Press RETURN.

4 m,\e the computer is sav-

the name ‘Subroutine’
an varios numbers will be
seen on the screen. When
the cursor prompt_reap-
pears stop the tape. Double
check that the subroutines
have been correctly saved
by rewinding the cassette
and typing in *CAT. Play
the tape all the way through
again. If everything is

~ therefore the |

alright you will get ‘Sub-
toutine’ on screen and the
same numbers as before.
The procedure for saving a
finished program, including the
master listing and the sub-
routines, is exactly the same. The
only change is that you must
enter the name of the progeam
(taken from the REM statement
in the first line) between the
quotes.

The procedure changes once you
move on to entering one of the
main programs. Here you must
start by loading the subroutines
before any other program lines.
Rewind the cassete. Set the

volume controls to about Y
maximum and then:
1) Type LOAD *'SUB-

ROUTINE™.
2) Press RETURN

3)The message ‘Searching’

appears on screen. Start the
g When the
finds the right

computer
place it prmri the message
4

O climatines e
been loaded the cursor |
prompt reappears. Now
proceed 10 enter the rest of
the program

Aftet yon have.fisbed rin-
ning a program save a copy for
furure reference on a new cas-
sette, The machine can then be
cleared by entering NEW ta
crase the old program from
emory. You can now start a
new program.

The programs in this book will
make the Electron run in Mode 5
—a large size text that is easy t0
make out on a screen, However, if
LIST a program this Mode is

to read. You can return to

normal size text by entering

MODE 6, then typing LIST.




| FIVE MICROS
VICR0

Once the VIC20 is connected up
with your TV or monitor and
tape recorder the next stage be-
fore loading any programs is to
type in the library of subroutines
suited to this computer. Without
them it is impossible to get any of
the programs to work.

SUBROUTINES |
Alter you have entered all the
subroutines double check the
listing on screen with that in the
book. If you can find no errors
save the subroutines onto a
blank cassette as follow:

2) A screen m:smg: “Press Re-
cord and Play on Tape'

appears. The procedure for saving a  3) Once the subroutnes have

3) Switch on the tape recorder | completed program  (including | finished  loading  the
s0 that it is recording from | all the subroutines) is very simi- | machine displays a ‘Ready’
the beginning of the cas- | lar. The only difference is that | message.

sette. you must remember to enter the | 1f you ave aby dificaly sar:
4) The computer will print the | name of the program (from the | ing and loading programs refer
message *OK. Saving' as it | REM statement in the first line vf | to the VIC20 manual for more
the listing) between the quotes. | detailed advice on how to correct

5.
5)The message ‘OK Ready’ the problem.

will come up on screen T After you have finished work-
when the compurer has | (MAIN PROGRAMS ]i ing with a program save a copy

finished saving. Stop the | When you move on to typing in
tape. To double check thar | the master programs a different
the subroutines have bex . | procedure has to be used. The

for future use on a new cassette.
T computer can then be
dmmi by entering NEW to

correctly stored rewind the | saved subroutines must be sse the program from memory.
sasere (o the begiming. loaded firsc before any of the | Vet e ablé vobeart.on 3
6 Type_in B- | other lines of the program. | new program

ROUTINE™. '| s is o | Ko e bt tape |
lowed by the message *Play | and lm.npruu':'d 2 h:liwﬁ

on Tape'. Start the tape
running. If errors are foun
they show up as a *?Ver
Error’ message. Otherwise
*OK Ready” reports that the
chec) been  com-
pleted and no mistakes have
been found. Iulmd bt

(]



 FIVE MICROS

DRAGON

When the computer is connected
up t0 the tape recorder and TV
or monitor, the first thing to do
before laading any programs is
to type in the appropriate library
of subroutines for the Dragon
compurer. Without these it is
impossiblc to make the programs
run arall.

Whenever you enter listings
you must be surc to use only
capital letters — exacty as they
are printed in the

works in capitals_you do not
have to press the SHIFT key to
obtain them.

Orce you have o ped ir. 1!l the
utires double check the
listing on the screen with the onc
in the book. If there are no
errors save the subroutines onto
anew casseree as follows:
1) Press dow + the play and
record buttons of the tape

MAIN PROGRAMS

The procedure for cntering the
main programs is somewhat
different. Here you must start by |
leading the subroutines before |
< v of the ather program lines.

recorder. Rewind the cassette containing
2) Type and enter CSAVE | the subroutines. Set the volume
“SUBROUTE” (the name | controls to the correct level and

then continuc as follows:

1) Press down the play burton
uf the tape recorder.

Type and enter CLOAD

“SUBROUT

3) The tape recorder will start |

and the leter'S” wil appear |

in the upper left corner of

of the program cannot be

tape will start to run and
record the program.

3) When the pragram *as been
saved the OK prompt will
return to the screen.

e procedure for saving a the screen while the compu- |
finished program (including the ter searches for  the
master listing and the sub- program.
routines) is very similar. The | 4) The S changes to ‘FSUB-

ROUITE when the program
is found and is being |
wt loaded. When the OK
prompt reappears the load-
ing is finished. Now pro-

only difference is the name of the
program. Use es taken fi
the REM statement in the
line of the master listing and the

same CSAVE instructions. |

ceed ta enter the rest of the
program.

If ‘you have any problems
sving and loading etk i e
+%s manual for detailed
advig bow vodeal with them.
After you have finished run-
ng @ program save a copy for
future reference onto a new cas-
sette. The computer can then be
dearcd by cnvering NEW o
crase the memory. You can now
start a new program.

c




| LIBRARY OF SUBROUTINES

[INTRODUCTION _

The first thing to do when trying
the programs in this book is to
turn to the library of subroutines
that are right for your compurer.
These subroutines are the only
way to make the master pro-
grams wark. But be very careful
when you are typing them in as
you will have to use the sub-
routines often and any mistakes
that are made will not show up
until you try to run your first
programs. Double check the
en listing with the one in the
k before you save the sub-
routines onto cassette.

Each linc or set of lines begin- |
ning with a number in the |

i
] | instruction RETUR

housands and ending with the
is a com-
plete subroutine in its own right.
An entire library of 20 or so
subroutines for ¢ach machine is
needed 1o make the master pro-
grams in this book work
It certainly is helpful (and less
confusing) to keep the sub-
routines On 3 SCPArAte Cassette
fram the completed programs.
You will be loading them fre
quently as you wark through the
m,x and it is not a good idea to
isc them with other pro-

For all six computers an ident
procedure can be used to m

N

LIS
L aieesd

RRIilill)
LTIl

e

the subroutines you h:
onto cassette with the main prog-
rams that you will be typing
later.

1) Load the subroutines from

cassette 1o computer.

2) Type in the master progras
ne by line. As the line
numbers of the subroutines
are greater than 1000 they
will not interfere with the
main programs, which are
all numbered in the hun-
dreds.

Run the complete program

0 test that it works cor-

rect

4) sm the completed work
program onto a new
sette for future

[ VARIATIONS

You may find that some of the

programs run oo slowly or 1o

quickly for your taste. By chang-

ing the value of the delay loop in

subroutine 1400 you can slow

things down or speed them up.

In the rest of the book the
vatiable T is always used 10
govern the speed at which things
happen. Try experimenting with
the values it takes w0 see how
these affect a program.




' LIBRARY OF SUBROUTINES

1

SPECTRUM |

LISTING

Line 1000: Names the sub-
routine library which follows,
Linc 1100: Sets up the area of
the screen uscd for text and puts
the cursor down at row §.

Line 1200: Clears the screen and
sets the cursor down at row 8,

s a random

er.
Line 1400 Sets up a time delay
while the computer runs through
a loop 200 times.
Lines 1500-1 \“"
character entered by th
Line 1600: Checks to sce \I' the
keyboard is being pressed.

Line 1700: Prints at pasition X
and Y.

Line 1800: Prints at position X.
Line 1900: Moves the cursor up
one line.

T.ln: 2000: Moves the cursor
forward one column,

Line 2100: Inputs a number as a
variable called K.
Lines 2200-2240:
formation as a su
called K.

Line 2300: Clears screen and
SETS CUTSOF At STArting posit
Line 2400: Sounds a note.
Line 2500: Converts ASCII code
into a character.

Line 2600: Finds a character in

lm a

Input in-
g variable

ert
into ASCII code.

Linc 2800: Clears the screen.
Line 2900: Scts up an array with
26 spaces.
Line 3000: Sets up an array with
60 space

Line 3100: Converts a single |

letter to ASCII code.

1000 REM SPECTRUM SUBROUT INES

1100 LET W=32:LET D=22:LET F=8:
BOSUB 12003

1200 CLS:PRINT AT 8,0;:RETURN

1300 LET R=INT (N#RND+1): RETURN

1400 FOR Z=1 TO 200%T:NEXT Z:RETURN

1500 IF INKEY$<>"" THEN BOTO 1500

1510 IF INKEY$="" THEN GOTO 1510

1800 PRINT TAB(X);:RETURN

1900 PRINT CHR$(11);:RETURN

2000 PRINT CHR$(%)3:RETURN

2100 BOSUB 2200:LET K=VAL ("0O"+K$):
RETURN

2200 LET K$m**

2210 GOSUB 1500: IF CODE(G$)=13 THEN
PRINT: RETURN

2220 IF CODE(B$)<>12 THEN LET K$=K$+G%:
PRINT G#%;:60T0 2210

2230 IF LEN(K$)=0 THEN GOTO 2210

2240 PRINT CHR$(B);".";CHRS (B);
LET Keeks(T0 LEN(S) 1)+ BOTO 2210

2300 CLS: RETURN

2400 BEEP .1,2/10-6:1RETURN

2500 LET R$=CHRS (R+&4) 3 RETURN

2600 LET P$=K%(P):RETURN

2700 GOSUB 2600:LET A=CODE (P$): RETURN

2800 CLS:RETURN

2900 DIM V$(24):RETURN

3000 DIM WS (40,26) :RETURN

3100 LET G6=CODE (6%) : RETURN




' LIBRARY OF SUBROUTINES

LISTING

BBC 1
Line 1000: Names the sub- |
routine library which follows
Line 1100: Purs the computer
o Mode 5; sets up a blue |
background and sets the cursor |
at row 8.

number.
Line 1400: Sects up a time delay
while the computer runs through

y & pressed.
Line 1700: position X
and Y

Line 1800: Prints at position X.
Line 1900: Moves the cursor up |
one line,

Line 2000:
forward one colum
Line 2100: Inputs luumhcr asa
variable called K.
Line 2200: i||'pu
string variable .
Line 2300: Resets rhs 5
black and normal text.
Line 2400: So s a note.
Line 2500: Converts ASC

\lnu'-. the cursor

text as a
3.

10 a character.
Line 2600: Finds a character in
the middle of a string.

Line 2700: Converts a character
into ASCII code.

Line 2800: C reen.
Line 2900: Scts up an array with
26 spaces.

Line 3000: Sets up an array with
60 spaces.

Line 3100: Converts a single
Teter to ASCIl code.

)

1000
1100

REM BBC SUBROUTINES
MODE 5:VDU 19,0, 4;0j :W=20: D=32:
F=8:60SUB 1200: RETURN
CLS:PRINT TAB(O,8);: RETURN
R=RND (N) s RETURN

FOR Z=1 TO 1000#T:NEXTZ:RETURN
G$=GET#: RETURN

K$=INKEY# (0) s RETURN

PRINT TAB(X,Y);:RETURN

PRINT TAB(X); sRETURN

PRINT CHR${11) ;3 RETURN

2000 PRINT CHR$(9);:RETURN

INPUT K:RETURN
INPUT K#:RETURN

HODE 7:RETURN

SOUND 1,-15, Z, 23 RETURN
Re=CHR® (R+44) :RETURN
PS$=MIDS (K$,P, 1) : RETURN
GOSUB 26001 A=ASC (P$) s RETURN
CLS:RETURN

DIM V$(26) :RETURN

DIM W$(60) : RETURN

GG=ASC (6%) s RETURN

_ =



' LIBRARY OF SUBROUTINES

[ELEGTRON |

Line  1000: e

routine libra
e 11

s Sl O
im0 Mode 5; sets up a blue
background and sts the cursor
down at row 8.
Line 1200: Clears the sereen and
sets the cursor down at row 8,
Line 1300: Generates a random
number.

Line 1400: Sets up a time delay
the computer runs through
aloop 1000 times.

Line 1500:  Waits 0 get a
character entered by the uscr.,
Line 1600: Checks to see if the
keyboard is being pressed
00: Prints at pe

Line 1800 Prints at position X,
Line 1900: Moves the cursor up

ine.
Line 2000: Moves the cursor
forward one column.
Line 2100: Inputs a number as a
wariable called K.
¢ Inputs text as a

ble called KS.

Resets the screen to
black and normal text
L

Li ds a character

the middle of a string,

Line 2700: Converts a ch
o ASCII code.

Line 3000: Sets up an array with
60 spaces.

e 3100:  Converts a single
letter to ASCII code.

on X |

1000
1100

1200

REM ELECTRON SUBROUTINES

MODE S:VDU 19,0, 4;0;:We20:D=32;
F=8:GOSUB 12003 RETURN
CLS:PRINT TAE(0,8) ; : RETURN
R=RND (N) : RETURN

FOR Z=1 TO 1000%T:NEXTZ:RETURN

PRINT TAB(X); s RETURN
PRINT CHR$(11);:RETURN
PRINT CHR$ (%) ; : RETURN
INPUT K:RETURN

INPUT K$:RETURN

MODE &1 RETURN

SOUND 1,-15,2,2: RETURN
R$=CHR$ (R+£4) : RETURN
P$=MID® (K%, P, 1) :RETURN
GOSUB 26001 A=ASC (P$) s RETURN
CLS: RETURN

DIM V$(26) :RETURN

DIM W (60) s RETURN
BB=ASC (G$) 1 RETURN.



LIBRARY OF SUBROU‘I‘INES

”wcao e

Line 1000: Names the sub-
routine library which follows.
Lines 1100-1110: Set up the
area of the screen used for text
and put_the cursor at row 8.
Lines 1200-1230:  Cl
screen and set curse
Line 1300: Generas
number.

Line 1400: Scts up a time delay.
Lises 1500-1510: W

character entere
petgy ot gl N
keyboard is being pressed

Lines (700 1730: Starting with |

the cursor at the top left move
down Y rows and across X
columns to print at position X

and Y.
Lincs 1800—-1810: Print ar posi-

tion X
Line 1900: Moves the cursor up |
oneline.
Line 2000: Moves the cursor
forward one column. |
Line 2100: Inputs a number as a
variable called K.

ae 2100 [nputs texe 35 a

1 variable calles
ine 2300: Lmn s
sets the cursor back at starting
position.

Lines 2400-2420:
note.

Line 2500: Converts ASCII code
toa characte
Line 2600: Finds a character in
the middle of a string.

Line 2700: Converts a character
into ASCII code.

Line 2800: Clears the scree
Line 2900: Sets up an array with
26 spaces.
Line 3000:
60 spaces.
Line 3100: Converts a single
leteer wo ASClI code,

Sound a

Sets up an array with

LISTING

REM VIC20 SUBROUTINES
W=20:D=23

F=8:GOSUB 1200: RETURN
PRINT CHRS (147)

FOR LL=1 TO B:PRINT:NEXT LL
PRINT;

RETURN

R=INT (RND (1) #N+1) sRETURN

FOR Z=1 TO LOOOKT:MEXT Z:RETURN

GET G$:IF G#="" THEN 1500
RETURN
GET K$:RETURN

TO ¥z
PRINT CHR$ (17)3 :NEXT LL

IF X>0 THEN FOR LL=1 TO X:
PRINT CHR$(29) 3 :NEXT LL
RETURN

IF X>0 THEN FOR LL=1 TO X:
PRINT CHRS (29)3 :NEXT LL
RETURN

PRINT CHR# (145) ;: RETURN
PRINT CHRS (29) ; : RETURN
INPUT K:RETURN

INPUT K$:RETURN

PRINT CHR$ (147) s RETURN

POKE 36878, 15:POKE 36874, 7+128

FOR M=1 TO SO:NEXT M

POKE 36876, 0: RETURN

R$=CHR® (R+64) s RETURN
P#=MID® (K$,P, 1) sRETURN
BOSUB 26001 A=ASC (P$) :RETURN
PRINT CHR$(147) tRETURN

DIM V8 (26) sRETURN

DIM WS (60} s RETURN
EB=ASC (6%) : RETURN




'LIBRARY OF SUBROUTINES |

|
|
DRAGON || [LISTING ] ‘
Line 1000: Names the sub- i
i rary which follows. 1000 REM DRAGON SUBROUTINES
Line 1100: Sets up the area of || 1100 W=32:D=16:F=8:GOSUB 12003RETURN |
dhe sercen tobe used fortextand || 1200 CLSSPRINT 2 236,34 RETURN
sets the cursor at row 8, :RETURN
Line 1200: Clears the sereen and || 1400 FOR Z=1 TO 6SOST:NEXT I:RETURN
the cul arting position 1500 G#=INKEY#$: [F Ge=' THEN BOTO 1500
Line 1300: Generates a random ::ég "E";““ o
number. CRSNNEE R HEFLEMN
Line 1400: Sets up a time delay 1m m}:’; :a:f;}""éiﬂl;":““‘"
while the computer runs through :900 Al m“q:;"m“m
Tl 001510 Wait 10 g || 2000 PRINT CHRS (303 i RETURN
?Lhnrlngolz’zlmi'mihzIhruslf‘rd‘ 2200 INPUT K$1RETURN
Line 1600: Checks to s if the || 2300 GL6s RETURN
erboard s being presc 2300 SOUND Z, 1=RETURN
Lme 1700: Prints at position X | | 2260 Ré=CHRS® (R+64) s RETURN
2600 P$=MIDS (K$,P, 1) :RETURN
flsm Prints at position X. 2700 BOSUB 2600: A=ASC (P%) s RETURN
¢ 1900: Moves the cursor up | | 2800 CLSsRETURN
ane line. 2900 DIM V$(26): RETURN
Line 2000: Moves the cursor || 3000 DIM W$ (50 RETURN
forward one column. 3100 GG=ASC(G%) : RETURN

Line 2100: Inputs a number as a
variable calle

Line 2200: Inputs text as a
string variable called K.

Line 2300: Clears the screen and
sets the cursor back at the start-
position.

¢ 2400: Sounds a note.

Line 2500: Converts ASCII code
to acharacter.

¢ 2600: Finds a character in
the middle of a string.

Line 2700: Converts a character
into ASCII code.

e 2800: Clears the screen.
 2900: Sets up an array
26 spaces.

Line 3000: Sets up an array with
60 spaces.

Linc 3100: Converts a single
letter 1o ASCII code.




{ GAMES OF FUN: BOMBER

an traterrestial
you have very odd ideas
what are
ing |n|nl\ For ex-
arth
you think it perfectly alright to
blast a_new landing strp for
yourself — no matter whether you
come down in the country or in

parca
The problem, as
simply that you need a smooth,
place to_touch

o
decided to pay
Mayor of New Y
approach you look
porthale

As you
ut of the
Wl realize that there
pers in the
o wil have va biast out 3
ew landing sjtc in order to park
close to City Hall.
Of course, you cannot begin to
sinne huv\ upset the Mayor
b

ith every pass over the city
se your bombs by pressing
cither the space bar or the num-
ber zc10 on your com
her th
singie bomb. with
you press twice your next bomb
will fall wide.

2

o see it s |

down. |
rain will only foul your

[ To improve
| landing safel
sure to take ol
| first _when
 uilding m

your_chancesof

you must make
ut the tallest towers
anack. Every
t be destroyed be-

(HINTS ]| [VARIATIONS ]

The speed with which the space-
ship crosses the sereen is gov-
y the value of T in line
260. The speed can be a....hud
by changing T=.2 to T=.1 in-
stead.




| GAMES OF FUN: BOMBER

LINE NOTES

|| [LISTING

Lines 100-120: Set the
the text on screen and print e
title.

Lines 130-180:  Create the
towers and the layout of the city
over which you fly. The positions
of the tow from gam
0 game.

Lines 190-340:  Print the
spaceship at the top of the
, control the speed of the
ol and the dropping of
the bombs,

Lines 350-370: Print out m
sages which report how well or
badly you did during the ga

100 REM BOMBER

110 GOSUB 1100:PRINT "...... BOMBER™

120 LET T=2:60SUB 1400:GOSUR 2800

130 DIH H16)

140 LET N=é:FOR I=1 TO 14:60SUB 1300z
LET H{I+1)=ReZiNEXT T:LET H(1)=0z
LET H{1&)=0

150 FOR Y=15 TO & STEP -1:LET X=3:
BOSUB 1700

160 FOR I=1 TO 16

IF H(I) >=16~¥ THEN PRINT “+%;:

60TO 180

PRINT »."

NEXT I:PRINT:NEXT ¥

LET A=0:LET B=1:LET D=1:LET F=0

LET X=A:LET ¥Y=B:BOSUB 1700:

PRINT “.....":LET A=A+D

IF A<1 OR A>16 THEN GOTO 230

LET X=A:LET ¥Y=B:BOSUB 1700:

PRINT".<=>."3360T0 260

LET F=0:1F D=1 THEN LET D=-1:

6070 200

LET X=A:LET Y=B:GOSUB 17003
INT ™. ET B=B+13LET Dm=1:

IF B<14 Tlﬁﬂ BOTO 200

LET T=4:GOSUB 1400:60T0 340

LET T=.2:60SUB 14003

IF HA)+B=16 THEN BOTO 320

IF F=1 THEN GOTO 200

GOSUB 16003 IF K$<>"." THEN

GOTO 200

LET F=1:LET X=A+2:FOR Y=B+1 TO 15:
BGOSUB 1700: PRINT "£"3:LET T=0.1:

LET Z=100:60SUB 2400:G0SUB 17003
PRINT *.";:LET T=0.1:GOSUE 1400:
NEXT YiLET H(A)=0"

60T0 200

LET T=.1:FOR I=1 TO 8:B0SUB 17001
PRINT “.....":Ll

BOSUB 1700:PRINT *.XXX.":LET T=d:
GOSUB 1400

BOSUB 2800: PRINT: PRINT:

PRINT "YOU.DIDN’T.MAKE.IT!":

380
BOSUB 2800: PRINT: PRINT =
- SAFE. ING.
PRINT "HAVE.A.NICE.DAY.
PRINT: PRINT: PRINT: STOP

$PRINT

o




"GAMES OF FUN: STUPID FISH

rew are out

the master of
You and
a t fishing for ik
heads off the coast of lecland.

West

Thickheads are such stupid fish
that they will only take food that
is right in front of their nose. The
only way to catch one is by
dropping a baited hook right on

find the right surface location
and then the right depth at which
the thickheads are swimming.
After cach attempt your ship’s
sonar tells you how close you
came to hooking a fish. Because
it is a highly advanced machine
the sonar will also tell you when

e

+

Shown on the grid below i
arca in which you are to fish, The
distance from west to cast (W/E)
is numbered from 9 1o 1. The
range from south to north (S/N)
is also marke 1109,
The depth of the seabed (D)
ranges from | at the surface 1o 9
at the bortom,

With cach tum that you take
you enter your choice of a sur-
face position and also the choice
of depth. So that you do not end
up making blind guesse: N
important to keep track of cach

you have managed to catch | of your previous moves. You can
: cither use the grid in the book to
Ocean
North Surface
9 8 7 L] 5 4 3 2 1
|
e-:/ |
|
South, |1 = e
//
//
// //
//
// L1
//7
// //
//
// //
//
1 o
1 | Sotem
| -
_ad

Trawleral WES SIN:4
at D8

Fish




| GAMES OF FUN: STUPID FISH

the knack of fishir
hrec-dimensional area
should be able to cat
o more than four ¢
mast.

With each new game the co
puter hides the thid
new position somewhere on the

ar positi

If your first cast is
5:5:5 b e to rule ¢

51535 you
three-quarters
ground with a

:
screen for a short time. Then
dlear screen. |

Line 140:  Creates the grid
system in which the fish are |
located.

Lines 150-200:  Set up the
questions for you to guess the
location of the fish.

Line 210: Prints message report-
ing when you have hooked a fish.

Lines 220=310: Compare your

n which to go if you have
not hooked anything.

Line 320:  Loops back for
another go at guessing the loca-
tion.

Lines 330-340: Summary of the
number of trics it took for you to
catch a fish.

=5
E2
-
Z

EEE R EED

“
°

45 48

STUPID. FISH"

NT
LET T=2:60SUB 1400:60SUB 2800

LET N=%:GOSUB 1300iLET A=R:
GOSUB 1300:LET B=R:GOSUB 1300:

LET C=R:LET S=0
LET S=S+1:PRINT:

PRINT STR#(5);"..W/Es";
GOSUB 1500:6OSUB 31001

LET D=66-481

IF D<1 DR D>9

=.B/Ns"y

D>A THEN PRINT “EAST*;
D<A THEN PRINT *WEST";
F=C THEN GOTO 320
PRINT ".&.";

IF FCC THEN PRINT "DOWN"j
IF F3C THEN PRINT "UP"j
PRINT: PRINT: 60TO 150

LET T=4:GOSUB 1400:160SUB 2800:

PRINT:PRINT:

PRINT "YOU.TOOK. ";STR$(S) 3
PRINT: PRINT
PRINT:PRINT: PRINT: STOP

*T0. HOOK. THE. F

THEN BOTO 160

. GOES"™
I8H"




1 No two ships adjoin cach ather
| 50 try bombing squares that are
| two spaces apart until

atarget.

the world is outrage
bring the land of cuckoo clocks |
and dark chocolate 1o its sensc:
an international squadron of |

LISTING

bombers is sent to sink the Swis 100 REM NAVY
fleet which, for some strange 110 BOSUB 1100
reason, has been hidden in the | | 120 DIM B(6,8)
countryside under camouflage. 130 DIM S$(6)
The Swiss Navy consists of the 140 PRINT “....SWISS.NAVY"
fuﬂuv\mg\hps. 150 FOR I=1 TO &:FOR J=1 TO 8:
READ B{I,J):NEXT JENEXT I
mmm.thuumm 160 1,1,1,1,0,0,0
iser 170 20,0,0,2,0
II}nmmr D) 180 DATA :.3 o,u 0,0,2,0
2 Patrol Boars (1) (P) 190 DATA 0,0,0,4,0,0,2,0
Each of the five ships is hidden | | 259 pATe 3;2;:;3;3;8;:;2
on a grid for which the various | | 220 FOR I=1 TD 61READ 5% (1):NEXT I
squares all have row numbers DATA 87, "B, "C", "D", “P", "H"
lewers that || 240 LET T=2:GOGUB 14001 GOSUB 2800t
. To bomb a posi- PRINT
¥ n the row and then 250 PRINT “...A.B.C.D.E.F.G.H"
the column. 260 PRINT ", 1.+ 4. 4.4, 4. 440

Every bomb that you drop is 270 PRINT :.z.«.o.+.+.+.+.o.¢:|pam1'
noted on the sereen. A hit is PRINT ".3.4. 4.4, 4.+, 4, ¢, +“1PRINT

PRINT ".S.+.%. 4. 4. 4. 4. 4. +"1PRINT

PRINT .6, 4.4 4. 40ttt 4"
LET D=OILEY H=0

LET B=B+

CET ReDiET Ya14:605UB 17002
things more difficult, PRINT “icosssnss
bom - GOSUB 17003 PRINT  “ROW
take your planes are blows BOSUB 15003 GOSUB 31003
and you have to start again. i

(2]

ships
bombs as possible.




' GAMES OF FUN: SWISS NAVY |

| of the Swiss Navy on the grid.

370

LET R=GG-48:
IF R<1 OR R>»s THEN BOTO 360
PRINT G%;".COL. "5

GOSUB 15003 GOSUB 31003

LET C=BG6-&64:

IF o<t cn c8 TI-EN 60TO 380

a10
420

430
440
450

460
a7o

470
500

510
520

IF P=0 THEN PRINT “MISS*;:
6OTO 430

IF P>4 THEN GOTO 430
PRINT “HIT
LET B(R,C)=0:LET H=H+1

LET X=28C+1:LET Y=28R+1:

GOSUB 1700: PRINT S$(P+1);

IF P<>5 THEN GOTO 470

LET X=1iLET Y=15:B0SUB 1700:
PRINT “HIT.MOUNTAIN. **3:LET T=23
1400

6070 520

LET T=3:60SUB 1400:1F H(1L THEN
6OTO 330

GOSUR 2800: PRINT: PRINT:

PRINT "YOU.TOOK."3STR$ (B); " . BOMBS"
PRINTsPRINT “TO.SINK. THE. NAVY"
PRINTz IF B<30 THEN

PRINT *..G00D.FLYING. '":

6070 520

PRINT "YOU.NEED.PRACTICE. ! ®
PRINT:PRINT: PRINT: STOP

LINE NOTES
Lines 100-140: Set screen area
of the game and print out title.

Lines 150-230: Place the ships

Lines 240-340: Print the empty
grid area on the screen.

0-390:  Ask you 1o
Ut your guesses as you search
the grid for ships.

Lines 400-430: Report whether
your bombs have hit or misse
the targets.

Lines. 440-460:  Report Fvun

premature end. 1f so you must go
back to the beginning and try
again.

Line 470: Takes you back for
another chance to bomb a square
on the grid.

Lines 480-510: Summary of the
number of bombs you used to
sink the entire navy.

VARIATIONS

i order to hide the ships at the
start of a new game you have to
change the data
210. As long as these numbers |

diagonally in any direction. The
code for cach variety
follows:




| GAMES OF FUN: HIT OR MISS

INTRODUCTION

¢ traj of shells fired
from guns can be very precisely
determined. As captain of a field
gun it is your task to learn 1o fire
with 100% accurac

In this contest a spotter in an
obscrvation balloon radios the
range of the most promising
targets to you. You must destroy
as many as possible with the ten
rounds of ammunition that you
have been given.

Your gun has a range from
$00m to 15,000m. The greatest
distance can be obr: with an
angle of 45° alchough the barrel
can be clevated to 90° and crank-
ed down as low as 1° You
choose the correct angle of fire
by raising and lowering the b
rel to the nearest degree. Howey-
er, if you shoot at an angle of 90°
the shell will go straight up — and
straight back down again. You
and the gun crew will all be
wiped out!

Targets are scattered at ran-
dom 500m intervals Ihnlumem

Y

Reports of a miss, whether too
far or too short, arc accura

the nearest 250m.

Due to the very high cost of
shells you only have one chance
to hit cach target. But as long as
your angle of fire is correct you

LISTING

will never miss.

83

2339 § M8 M8

{3
2

£4 gty

REM HITHISS

GOSUB 1100:LET H=0

PRINT "HIT.OR.HISS":1PRINT1PRINT
PRINT "YOU.HAVE. 10, SHELLS!'

LET H=0:FOR 6=1 TO 10

LET T=3:GOSUB 1400
GOSUB 2800:PRINT:
PRINT “TARGET.AT.";R;"
PRINT:PRINT “ANGLE. I:F.Flﬁ?."ll
GOSUB 21001 IF K>50 OR K<1 THEN
B0TO 170

PRINT: PRINT: PRINT

IF K=90 THEN PRINT:

PRINT *%BODME. YOU. ARE. DEAD
80TO 270

LET D=1S0008SIN(&. 288K/ 180)
LET E=2S0%INT ( (D-R) /250+.5):
IF ABS(E) >250 THEN BOTO 250
PRINT:PRINT:PRINT “#8BOOMER"
LET H=H+1:60TO 270

LET HM$="SHORT":1F E>0 THEN LET
HE="FAR"

PRINT:PRINT “THAT.WAS.
".M":PRINT: PRINT "T00.
NEXT 6

PRINT:PRINT “0OUT.OF.SHELLS. '*
LET T=3:60SUB 1400:60SUB 2800

.nns(En

330
IF H>2 THEN LET
C$="....NOT.BAD. ' "z
BOTO 330
LET C#="YOU.NEED.PRACTICE. ! "
PRINT:PRINT:PRINT C#%
PRINT: PRINT:PRINT *YOU.HIT.
*. TARGETS"
PRINT: PRINT
PRINT:PRINT2PRINT: STOP

"iH:

(=]

“0DUT.OF.A. POSSIBLE. 10"




| GAMES OF FUN: HIT OR MISS 1
HINTS

1f you keep a list of the targets,
the angles at which you set the
gun barrel, and the reports of
where the shells landed you
should soon see the pattern of
your shots. Your accuracy
should improve quickly making
a perfect score easy to get. ‘

VARIATIONS

Up ta 45° your shells will have a
fairly flat trajectory. Try hitting
targets using only barrel settings
between 457 and 89° 1o lob your
shots high. Which high angles
give the same range as low
angles?

LINE NOTES
i 130: Set the text area

reen and print the title
and first message.

Lines 140-170: Sclect the loca-
tion of the target and print it
the screen.

Line 180: Asks you to guess the
correct angle of fire.

Line 200: Reports the result of a
shot fired at 90°,

Lines 210-250: Calculate
where each shot lands and if it is
close enaugh o the target 1o be a
hit.

Line 260: Reports shots that
missed and by how mu

Line 270: Moves on to the next
rarget.

Lines 280-350: Summary of
your success rate after taking ten
shots.




| GAMES OF FUN: FRUIT MACHINE

i size_from one
dollar t0 30 dollars. If you win
out the
fou are broke, of
catire, swhen it takés the Hsi of
your money
The combinations of fruit are
generated randomly
pattern to detcet.
pays out on the following fruit
combinations:

1¢bet with u.m- A

Same  Any
Fruit  Fri
Same

Fruit  Fruit

Sxberwich o

Same
axberwith e

With any other fruit combina-

As it grows raise

them in size o that you stand 2

chance of beating the fruit
.

LISTING

100 REM FRUIT

110 DIM F#(4)

120 FOR I=1 TO 4:READ F$(I):NEXT I

130 DATA “LEMON®, “ORANGE", “CHERRY",
“LIME"

140 LET H=10

150 GOSUB 1100

160 PRINT “...FRULT.MACHINE"

170 LET T=2:GOSUB 1400

180 GOSUB 2800:PRINT:
PRINT “..HOMW.HUCH.DO. YOU"

190 PRINTzPRINT "..WANT.TO.BET?."
BGOSUB 2100

200 IF K<1 OR K>m OR K<>INTUK) OR K3M
THEN BOTO

210 LET T-Zx@ﬂﬁ.la 14003 LET N=4:
GOSUB 1300:LET R1=R:GOSUB 1300:
LET R2=R:LET R3=R

| 220 PRIN\'!PR!NTIPRINT FS$(RLY;". "y

230 IF R1=R2 THEN mru 2!

250 IF R2<OR3 THEN LET
M= "WIN. $“+STR$ (38K) : LET H=M+38kK:
6OTO 270

260 LET Hé="WIN.$"+5TRS (43K):
LET H=M+43K

270 IF M$="LOSE" AND R1=3 THEN
LET M$="WIN.$"+STRS (K):
LET M=M+28K

280 PRINT:PRINT “..YOU.";M$;"!":
FR:N‘(:PRIM

290 IF M=0 THE!
PRINT SDRRV ¥OU” RE . BROKE ! "z

300 IF M>100 THEN
PRINT "YOU.BROKE. THE. BANK ! *
310 PRINT “YOU.NOW.HAVE.$";M:LET T:
BOSUB Moo:lr H<=100 THEN

BOTO 17
320 PRINT:PRINTlBTDP

*For Spectrum change line 110 to
DIM FS$(4,6)




| GAMES OF FUN: FRUIT MACHINE |

VARIATIONS

You can vary the payout made
by the machine if you wish. At
he

you will lose as much as you win.
If_you change § usz) o
HRSH'K] M K

The In;g\r the
eater your chances

LINE NOTES

Lines 100-130: Read in the
data in this <asc the four fruit
used by the fruit machine o
create different berting combina-
tions.

Line 140: Sets the size of your
purse when you start to play the
3

Lines 150~ 170z Set the rext area
of the screen and prine the title of
the game. This is held on screen a
short while.

Lines 180-200:  Ask you to
choose and enter your bet.

Lines 210-220: Create a ran-
dom combination of the four
fruir.

Lines 230-270: Work out the
payoff if you win, or your loss if
you don't.

Lines 280-310: Report if you
have won or lost, how much
money you are left with and
finally, if you or the machine are
broke.

=
Q]




"GAMES OF FUN: ZIGZAG GOLF

INTRODUCTION

This is a game of computer golf

in which only one kind of shot

may be used — the Z % Shot
You play the ball by st

the height of its flight (zig)from 0

to 9. The distance it travels (zag)

is also a number chosen from 0
9,

109,

As you watch the flight of the
ball you will notice a_ peculiar
thing — it must stop directly at
the hole in order to sink in. Hard
shots will skip right past
misjudge the distance,
You must play mine holes to
complete a round, taking as few
strokes as possible. The lowest
score at the end of a round wins
the game. With practice you
should be able to finish a round
of nine holes in much less than
27 shots.

When playing a hole that lies
especially nea roward the
top of the screen, it can be casier
10 score by zigging to it directly
while entering nil for the zag part
of the shot. If you da the reverse
the ball will travel toward the
bottom of the screen.

Remember oo that the size of
the green is defined so that the
hole is never morc than tn units
away inast Lgl\r inc from your
starting,

you

Lines 100—120: Set up text area
and print title.

Lines 130-150: Set the area of
the green, display the hole num-
ber being played and show the
position from which you start.

Line 160: Positions the hole
toward which you are playing.

Lines 170-190:  Ask you to
guess the zig and zag values of
the shot

Lines 200-220:  Display the
trajectory of the ball as it flies
toward the hole.

Lines 230-240: Report if you
have sunk the ball or missed.

Line 260: Keeps count of the
pmrnber of holes tha you have
play

Lines 270-300: Summary of

your score after nine holes with
comments on your performance.

5
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| GAMES OF FUN: ZIGZAG GOLF |

100
110
120
130
140

240
250
260
270

280

310

| ||

PRINT “...ZIGZAG.GOLF"

LET H=1:LET S=0

LET N=10:GOSUB 1300:LET A=R-1:

1300:LET B=R-12

IF ABS(B-A)>5 OR A+B=0 THEN

60TO 140

LET T=2:GOSUB 1400:GOSUB 28003

LET X=7:LET Y=1:60SUB 1700:

PRINT "HOLE.";H:LET X=1:LET Y=8:

BOSUB 17003 PRINT "&*

LET X=1+A+B:LET Y=B-A+B:

BOSUB 1700:PRINT “0":LET S=S+1

LET v=13:60SUB 1700s
16."3:608UB 21001LET C=K

LET X=11:LET Y=13:G0SUB 17003

PRINT "ZAG.";:GOSUB 2100:LET D=K

LET X=1:LET Y=8:LET T=.2:

IF C=0 THEN BOTO 210

FOR N=1 TO C:6O0SUB 1700:PRINT ".":

LET X=X+1:LET Y=Y-1:60SUB 1700:

PRINT "%";:BOSUB 1400:NEXT N

IF D=0 THEN GOTO 230

FOR N=1 TO D:GOSUB 1700:PRINT ".":

LET X=X+1:LET Y=Y+1:GOSUB 1700z

PRINT "#"3:G0SUB 140031NEXT N

LET X=3:LET Y=14:G0SUB 1700z

IF A<>C DR B<>D THEN

PRINT "MISSED.!"j:

LET H=H+1:IF H<10 THEN GOTO 140
BOSUB 28003 PRINT:PRINT:

PRINT "YOU.TOOK.";8; ".STROKES"
PRINT:PRINT: IF S<18 THEN

PRINT "A.REAL.PRO.!!":60T0 310

IF 85<27 THEN
PRINT“SHOWS . PROMISE. ' "z

6070 310

PRINT "KEEP.PRACTISING. !" |
PRINT:PRINT: STOP



| GAMES OF FUN: ROADRACE

INTRODUCTION

While driving in an international
rally you realize that racing

By botl towin vo. i ahigs —
good reflexes and - tremendous
Stamina. You know you can win

any race as long as you stay on
course. Oither drivers, with less

concentration than you, will in-
variably drop out as fatigue
wears them down. Your secret is
that you know how to stay alert

travels furthest. You must keep
the car between the crash bar
e

to steer cither 1o s right or ta
the lef

The race comes to an end after
you have steered off the rrack for
a total of ten st all. The
distance that you have managed
to travel is then flashed on the
scteen as a record to beat in the

Just touch the X and Z_keys
Tightl
hold

w0 steer the car. If you
hem down you will over-

impressive try a.u.gmp, T
2 to make the car

mes 100-120: S up text arca
and print the title on the screen.

Lines 130-180: Establish the
position of the road as it scralls




[ GAMES OF FUN: ROADRACE

on the screen.

Lines 190-200:  Move racing
<ar to the left and to the right of
the screen in response to your
commands.

Line 210: Draws the car on the
screen,

Line 220: Draws the road on the
sered

Lincs 230-270:  Calaulate the
position of the car
o Gr-af thairasd 1
when you have hir the barriers
ten times and, if so, then bring
the race d.

ines 280-330: Report how lu
ou have travelled
race ended and comment
driving abiliy.

LISTING
100 REM ROADRACE
110 BOSUB 1100
120 LET X=4:LET ¥=D/2:B0SUB 1700:
PRINT “ROADRACE"
130 LET T=2:B0SUB 1400:GOSUB 2800
140 LET A=8:LET B=10:LET C=0:LET G=0:
LET F=0
150 LET X1=8:LET X2=8:LET X3=8:
LET X4=8
160 LET N=10160SUB 13001
IF R<4 AND A>1 THEN LET A=A-1
170 IF R>6 AND A<13 THEN LET A=A+l
180 LET X=B:iLET Y=D-5:GOSUB 1700:
PRINT*. "3
190 BOSUB 1600: IF K$="Z" AND B>2
THEN LET B=B-1
200 IF K$="X" AND B<1B THEN LET B=B+1
210 LET X=B:LET Y=D-4:G0SUB 1700:
PRINT 0"
220 LET X=A:LET v-n—ueoaua 1700z
PRINT “%...
230 PRINT
240 LET X1=X2:LET X2=X3iLET X3=X4:
LET X4=Az
IF BrA AND B<A+S THEN B0TO 260
250 LET Z=50:60SUB 2400:
LET C=C+1
260 LET G=G+13iLET T=.4:GOSUB 1400:
IF C<10 THEN GOTO 160
270 LET T=2:60SUB 1400:GOSUB 2800
280 PRINT:PRINT:
PRINT ".YOU.COMPLETED. "; STR$(G)
290 PRI PRINT ".STAGES.OF.THE.RACE'
300 PRINT:PRINT
310 IF 6<40 THEI
PRINT “.YOU.NEED.LESSONS. ! 3
6070 340
320 IF 6<100 THEN
PRINT "..NOT.BAD.FOR":PRINT:
PRINT "..AN.AMATEUR'":GOTD 340
330 PRINT " SOUT.FITTIPALDI '™
340 PRINT:PRINT: PRINT: STOP




[ GAMES OF FUN: SQUASH

ne of squash with a
fou play without a

parmer and you dor
run around and exhaust yourself,

However, you have only one
chance to score, If you make a
ake the game is over
vou are out.

As you play you score onc
point cach time you hit a side
wall and two points whenever
vou hit the back wall. Your sc
is displayed at the end of 34
game. If you organise 4 tourna-
ment with friends, then the high
score wins.

You move the racket back and

the keyboard. Tap the keys light-
Iy rather than hold them down or
else you will loose control of the

VARIATIONS

Yau can double the 'spﬂ.'d of the
ball by changing the value of
in line 350 to T=.1 in-

NOTES

Lines 100-130: Detine :m.:l of
the text on the screen,
A i
time,

Establish arca

Lines 140-150:

of the squash court and print it
on the screen,

Lines 160170z Print the racket
and ball on sereen.

Lines 180-290: Move ball
around the court in response to
being hit and compile the sce
that s auained.

Line 300: Reports when a ball is

missed

Lines 310-320:  Report the
score that was reached, and end
the game.

Move racket in
ommands. Control

Lines 330-3

response 1o ¢
specd of ball.

<
&

EX
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310

320
330

340

REM SQUASH
BOSUB 1100:LET P-O
PRINT ".....SOUASH'
LET T=2:60SUB 1400:G60SUB 2800
LET P=0:LET X=1:LET Y=i;

BOSUB 1700z

PRINT "S8Rsfssssssssssns”

FOR ¥=2 TO 15:LET X=1:605UB 1700:
LET X=18:B0SUB 1700z
PRINT "8";3NEXT ¥

LET A=4:LET B=14:LET X=A:LET Y=B:
BOSUB 1700: PRINT “0“3:LET C=1:
LET D=-1:LET E=&

LET F=14:LET X=E:LET Y=F:

BOSUB 1700: PRINT ".XXX.

LET X=A:LET Y=B:GOSUB 1700:
PRINT "."31LET A=A+CiLET B=B+D:
LET X=A:LET ¥Y=B

BOSUB 1700

PRINT “0"j

IF A<>17 THEN GOTO 230

LET C=-1:LET P=P+1:LET Z=40:
BOSUB 2400

IF A<>2 THEN BOTO 250

LET C=1:LET P=P+1:LET Z=40:
GOSUB 2400

IF B<>2 THEN GOTO 27

LET D=1:LET P-P*ZILET I=601

IF B<14 THEN GOTO 330

IF ABS(A-E-2)>1 THEN G0TO 300
LET D=-1:LET P=P+2:LET =60z
BOSUB 2400z
LET X=6:LET ¥=4:60SUB 1700:

PRINT "MISSED. '“:LET Z=20:

GOSUB 2400

LET X=4:LET ¥=61GOSUB 1700:

PRINT "POINTS.=..";STR$(P)

LET T=2:60SUB 1400:G0SUB 2B00:STOP
BOSUB 1600: IF K$="Z" AND E>1

THEN LET E=E-1

IF K$="X" AND E<14 THEN LET E=E+1
LET X=E:LET Y=14:60SUB 17003
PRINT “.XXX."3LET T=.2:GOSUB 1400:
GOTO 180




"GAMES OF FUN: XMAS

chimney to deliver the presents in
person

Instead a new method of deliv-
ery was suggested. This year
Father Christmas will fly fast
low dropping gifts directly o
chimney pots as he sails by
without stopping. He hopes
breakages.
wprove his aim he
: a few practice runs.
Your task is to help hin
his deli cl

jest of this ex

INTRODUCTION

A lightning strike ar Father
tmas’ workshop has co
fouled up delivery sche-
R forpiese

the last m the hunl of
cctors, it was obvious to all
that it would be impossible for
him to visit every home and find
the tme to climb down the

| gift as he flics ov

Remember that there
cach sack — and only
hance 1o get cach of them to
its target.

e
vou will probably overshoot the
targets.

ficult you can speed up the sled
by changing T=.2 10 T=.1 in
190. This will double the

speed of its travel.

LINE NOTES

text

Lines 100-130:  Sci u
then print and hold

sereen for a few moments,
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Line 140: Sets up counter for the
number of passes made by the
sled and stops at ten.

Lines 150-170: Print the va-

Fious posi
the

en.

s 180-240:
back and forth ac
speed

Move
the screen
and fixed

height.

Lines 250-290: Print the drop-
ed presents on the screen and
shaw the paths of their fall.

es 300-330: Report whether
a dropped parcel hits or misses
its target chimney and move
program on to the next pass at
the chimneys.

Li

340-380: Print messages

how many presents went into the |
neys

nd comment on the
players’ efforts

¢ screen informing players |

210
220

240

270

310
320
330
340

350

REM XMAS

GOSUB 1100:LET H-O

PRINT ",

LET T-ZXSDSU'H 1400

LET H=0:FOR S=1 TO 10:6G0SUB 2800

LET X=2iLET Y=143:GOSUB 17001

PRINT “SEststssssastass”;

LET N=10:GOSUB1300:LET R=R+d

LET X=R:FOR Y=12 TO 14:GOSUB 1700:
INT "%..8"31NEXT ¥

LET A=03LET B=1:LET P=0

LET T=.2:60SUB 1400:LET A=A+l:

LET X=A:LET Y=B:B0SUB 1700:

PRINT *.<#3

IF X=17 THEN GOTO 310

IF P=1 THEN GOTO 250

GOSUB 1600z IF K$<>"." THEN

BOTO 240

LET P=1:LET C=A:LET D=B:LET N=1

60TO 190

LET C=C+1iLET D=D+NiLET N=N+1:

LET X=C:LET ¥=D-1:60SUB 1700:
PRINT "+%3

IF (X=R DR X=R+3) AND Y>11 THEN

LET X=8:LET Y=5:G0SUB 1700:
PRINT "BULLSEYE'":LET H=H+l:z

320
LET X=&3LET Y-SIGUBI.'B 17001
SED

LET T=2:B0SUB 1400:B0SUB 2800
PRINT:PRINT:PRINT “YOU.GOT.";
STR# (H) ; *. PRESENTS"
PRINT:PRINTz

PRINT "QUT.OF.A.FOSSIBLE. 10”1
PRINT: PRINT

340 IF H>4 THEN BOTO 380

PRINT “NOT.MUCH.FOR. XMAS™: PRINT:
PRINT * THIS. YEAR. ! “:60TO 390
“APPLY.FOR.A. JOB.AT":PRINT:
“THE.NORTH. POLE. * "

PRINT: PRINT: PRINT: STOP




TNTRODUCTION
You have just been ab: ed 2

the lost Amazon
| Count Morue, the

hunting is human. He sets you

rec on the ranch and, with a half

ay’s head start, sends four slave

zombics out to track you down.

r goal is to stay alive.

The ranch is surrounded on all
an

here. ool
I,

quicksand abou
Your only «

With cach ture
pressing 2
numbered

you can move by
f the kln

¢ one

< .
arrows on the grid show the

vou. When you press 5
in the same spot. It
v carcful planning to
anocuvre the zombics.

1]12]3
4158
8|9

there is o way of cscaping from |
d

ZOMBIES®
LeT T-2: BUSUE 14001 605U 2000

FOR 1=1 TO 13z
NT

PRINT aeeens

DIM 0(8,2)

DIM Z(4,2)

FOR I=1 TO 4:LET N=163GOSUB 13001

LET 201

BOSUB 1300:LET Z(I,2)=R+1

X=Z(I,1}sLET Y=Z(1,2}3
NT *2"

FOR I=1 TO BsLET N=16:GOSUB 1300:
LET @(1,1)=R+11LET M=i3:

ward e Lines 290-370:
route possible.
are, for example, that quick-

and is dangerous.

| [LINE NOTES

Lines 100-130: Set arca of text |
and print title on screen.

hit quicksand,
mp ar we

sw

Lines 380—46
in response to your ow

you.
Lines 140-160: Print
ranch within which ¥
zombies can move.

rea of
an

Lines 470-490: Anne
win and end the game.

Lines 170-210:  The st
positions of the zombics, whic
| are randomly chosen, are ‘:h{!\\'lh

| Lines 220-240: The randomly

chosen quicksand traps are
placed on screen.
Line 250: Your own position is

placed on ser

Check
new position and report if you
rayed into the
aught by zom-

Move z

e

mbies
S0

| that they steadily close in around

ce your
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| 210 next 1

250 LET N=14:1GOSUB 1300:LET A=R+1:
LET N=13:60SUB 1300:LET B=R+1:
LET X=A1LET Y=B

260 GOSUE 17005 PRINT ‘N"uI.El' =4

IF B<1 OR G>7 THEN BOTO 270
200 LET X=A1LET Y=B16OSUB 1700:
PRINT .=

290 LET D=INT((G-4)/3)sLET C=G-33D-S:
LET A=A+CiLET B=BeD

300 IF A=1 OR A=18 OR B=1 OR B=13
THEN BOTO 320

310 GOTO 330

a0 LER m--ruu'n: IN. THE , SWAMP= 1
330

340

350

360

ET FeorFOR 1=1
IF AeGil, 17 AND BeQ(1,2) THEN
LET F=1

NEXT 1:IF F=1 THEN

EE i RE. 1« nul:xsmo '
IF F=1 N BOTO

FOR I=1 TO 4:1IF n-zu 1) AND
B=Z(1,2) THEN LET

NEXT I:1IF Fmi msu
ﬂ:.cwstm 1

ILET Vel mausus 17003
s “H"jsLET 2=50:GOSUB 2400:
LET T=0.S5:60SUB 1400
380 FOR l-l TO 41 IF Z(1,1)=0 THEN
GoT0

390 LET To0\5+G0SUS 1400ILET XeZ(E,1)3

LET V=Z(I,2):160SUB 1700:

PRINT "."3sLET F=0

LET X=K+BON(A-K) sLET Y=Y+5BN

LET F=01FOR J=1 TO 8:

IF X=B¢1,1) AND Y=8(J,2)

THEN LET F=1

NEXT J1IF F<>1 THEN BOTO 430

LET NeR-13LET 241, 1}=01LET 7351

GOSUB 2400: 6OTO

BOBUB 1700:PRINT "Z'II.E‘ (I, 1) =X
1 GOSUB 2400

¥z

0 480
GOSUB 1700z PRINT “Z*:LET Z(I,1)=Xs
LET Z(I,2)=Y

NEXT I:IF N>0 THEN BOTO 270

LET M#=“YOU'VE.HADE. IT. ' *

T Y=16:60SUB 17003

| PRINT: PRINT: STOP




| THINKING GAMES: PYRAMID RACE

wer any ten digits, one by one
When you gi

xes on the row immed;
above. For example, on the left
of the diagram below the num-
bers 1 plus 8 would be added | down. Here is how it is don
together and 9 would appear in | As your friend enters the bot
the row above. om line of figures, note the
| 1f the sum is a number with | fourth and seventh from the lefe
more than one digit, then these | (in the diagram the 2 and the 7).
twao digits are also added and the .\dd them  together (giving 9),
result entered into the box. So, v multiply by three (giving

‘mgﬂhcr and entered imo the |
b

e

B — for instance, 6 plus 7 would Now take the two numbers
[INTRODUCTION equal 13. We would therefore | on either end of the botom |
Here is 4 chance to impress your | add the 1 ta the 3 and enter 4 in | of the pyramid (in this case 1 and

the empty box. 8) and add them to your last
wstrate your ‘super- | result (giving 36). Now add the 3
human’ powers of calculation, | to the 6 to get 9. This is your
and show | final prediction.

nputer buff friends by beating
a computer in a race of mental
aglity. The winner (who is you)
s the first person w determ

\

enter the program

the final digit that will appear at | your friends a trial run. Use any | Remember not to make it look
the top of a number pyramid. choice of single digit numbers in | 100 casy. Ask your friends, for
Ten single numbers are en- | the bottom line. Then tell them | instance, to double check the

m row of the | that you will now race the com- | numbers they entered (this gives
testof mental agility. | you time to finish your own
e nvite a friend to | calculations).

tered into the bott
pyramid. When the race begins, | puter
each pair of digits is added | Thenexte
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|

[LINE NOTES ] | [CISTING
i Sets up the dimensions
ay to hold ten variables. 100 REM PYRAMID
110 DIM X{10)
Lincs 120-200: Print out the|| 120 GOSUB 1100
shape of the pyramid. 130 LET N=OiLET C=9
140 FOR L=1 TO 10
Lines 210-270:  Ask that ten|| 150 FOR A=C TO C+N STEP 2
single digits be input and then|| 160 LET X=A:LET Y=L:BOSUB 17002
print them on the botiom lnc of [ PRINT
he pyramid.
fhepy ' 180 LET C=C-1
Lines 280-290: Start the race. ;gg E;TN:N‘Z
Lincs 300-370: Add cach pair| [ 212/LET KS0ILET V2144908, 37000
of digits and print the total on [ | o, FEMEZENTER: 20
the line above the last full line. Fosana h gl e
. BOSUB 2700:LET Y=A-48
Lines 380-400: Print a message || 240 IF <0 OR Y59 THEN GOTO 230
to the screen and stop the|| 2sq LET X (N)=Y
program. 260 LET X=2#N-2:LET Y=10:GOSUB 1700:
PRINT G:
270 NEXT N
280 LET X=0:LET Y=14:G0SUB 1700:
I PRINT "PRESS.S.T0.START"
290 GOSUB 1500: IF G$<>"S" THEN
| GOTO 290
| 300 FOR L=9 TO 1 STEP -1
| 310 LET T=2:GOSUB 1400
320 FOR N=1 TO L
| 330 LET X(N)=X (N)+X(N+1)
340 IF X(N)>7 THEN
LET X (N)=X (N)~@# INT (X (N) /10)
THE SHORTCUT 350 LET X=B-L+2#NiLET Y=L:GOSUB 1700z
PRINT 3X(N);
1) pda e digis in box 4 and || 360 NEXT N
|| 370 NEXT L
2 rgg"&"z“:"'“:’“f ﬂ’b‘f’ 380 LET X=0:LET Y¥=14:1GOSUB1700
e digits in box 1 and box
bty ] 390 PRINT “THE.END.RESULT.IS.";X (1)
101 Toks the answer in (3 and add || 400 STOP

he' o cighs = el nol ave
the final resull 9




| THINKING GAMES: DUNGEON

nd, below

Decp undergi the
castle of an cvil magician,
princess is kept imprisoned. The
dungeon, as can be se
of 81 cells, each comm
with the orhers a3 showwn in the
plan. There are also four outer
doors dD.

B,C
¢ prificess is at present out-
side door D. To escape she has to
zigza through every cell and exit
by door C to frecdom. The
magician has promised to release
her if she ¢ cly.
However, while she s doing
this a hidcous monster is also

n do this s,

the cells, but his route will be at
right-angles to that of the prin-
cess

In order to give her a sporting
chance the ma has agreed
that both the princess and the
monster will move an
agreed number of cells in wrn.
These numbers, which can be
anything from a single cell to a
maximum of ninc, arc to be
chosen by the prince
cess will m

visiting ¢ cell, except that he
| will enter the dungeon by door A
| and will by door B. Ih:‘
| eianiser ag thro

occupied by the princ
2) The princess pa
h llu “n occupicd a

by

3) They hnh mJ up in the
sam

For ex if the princess

were ta choose a move of one cell
for hersclf and nine cells for the
monster, she would be captured
at once. She would enter into the
top right cell, and he would
reach that same cell at the end of
his first move. So, clearly, this is

sroute

her o choo:

> The princess’ route

LISTING

REM DUNBEON
DIM M(100)
DIH @(100)

J=1 T0 9
BUIBFI+1) =90+]-2041
BU1841+1+49)=90-J-2081
HUIBEI+0) =281 +108J+1
M{1B31+J+9)=221-108J+102
NEXT JaNEXT 1

LET X=0:LET Y=2:60SUB 1700
PRINT *.. Ssssssssas”

FOR N=1 TO 9

PRINT “..84sdsttsssg”

NEXT N

PRINT ™. . SSESE888888"

LET PT=0:LET MT=0

LET X=0:LET Y=14:B0SUB 1700
PRINT “ENTER.PRINCESS’ . HOVE"
BOSUB 1500:LET K$=G%:LET P=13
BOSUB 2700:LET G=A-48

IF <1 OR @>3 THEN BOTO 300
320 GOSUB 17003

PRINT"ENTER. MONSTER" 5. HOVE"
BOSUB 1500:LET K$=6%:LET P=1:
BOSUB 2700:LET M=A-48

IF H(1 DR M>? THEN 6OTO 330
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HINTS

Of the 81 possible moves that
can be made only 21 will allow
the princess to escape the clutch-
e of the monster.

Note that she should never
allow the monster to make a
move of three spaces. It will
result in inevitable capture no
matter what number she picks as
amove for hersc!

LINE NOTES

Lines 110-120:  Set up the
arrays which will contain the
princess’ and monster's paths
through the dungeon.

Lines 140-200: Store the screen
locations of each cell in the
dungeon

Lines 210-260: Print the layout
of the dungeon on the screen.

Lines 270-280: Set the initial
values of the starting position of
the monster and the princess.

Lines 290-340:
moves that the
monster make.

Lines 350-470:
princess’ moves.

Control the

Lines 480-580: Control the

monster’s moves.

Lines 630-690: The routine
which puts a ‘win' message on
the screen.

Lines 700-750: The routine
which puts a ‘lose’ message on
the screen.

Answers on page 1

720

760

BOSUB 1700z
PRINT "NOW. THE.MOVES. BEGIN. *
LET T=1:G0SUB 1400

LET @Y=9iLET QX=1

LET HY=1:1LET HX=1

FOR 6=1 TO @

LET PT=PT+1:LET T=0.1:60SUB 1400
IF PT>81 THEN GOTO &30

LET. C=INT(@(PT) /10):

LET L=Q(PT)-103C

LET X=X+2:LET Y=QY+2:GOSUB 1700:
PRINT "et;

LET X=C+2:LET Y=L+2:160SUB 1700
PRINT "P";

IF MY=L AND MX=C THEN GOTO 700

LET ay:
LET QX=C
NEXT &

LET X=B+2:LET Y=K+2:60SUB 1700
PRINT “H";

IF K=@Y AND B=GX THEN 60TO 700
LET MY=K:LET MX=B

NEXT 6

60TO 410

LET T=3:B0SUB 1400:GOSUB 1200

PRINT: PRINT*CHOICE. OF . *3Q3
PRINT: PRINT"PRINCESS. AND. " M;
. FOR"

PRINT: PRINT “MONSTER . HAS . WORKED "
PRINT: STOP

LET T=3:60SUB 1400:G60SUB 1200
LET X=0:LET Y=6:GOSUB 1700
PRINT*T0O. BAD. —. YOU.HET*
PRINT:PRINT " IN.CELL. "5L3C3 . AND®
PRINT:PRINT " THE .. PRINCESS. WAS'
PRINT:PRINT“CAUGHT. '
PRINT:STOP




| THINKING GAMES: SUM TROUBLE j

INTRODUCTION

The four members of SUMS
(Socicty of Unusual Mathema-
tics) met the other evening. Each
put forward a problem for the
other three to solve. How many
«can you answer?

Hmuf Byte's Problem

digit square number., U
tear the paper in two each of the
picces now also has written on it
arwo-digit perfect square.

For example, if 1 had written
3481 (the square of 59) | would
find that although I could rear it
10 produce 81 (the perfect square
of 9), the remaining 34 is not a
perfect square.

I nore of the digits can be
ave

digit num-
f 1 multiply
(hu number hy ||sclf the result-
ing cight digit number still ends
in the same original four digits.
What is the number?
Cynthia's problem is best tack-
led by testing all of the four-digit
numbers from 3163 to 9999 (all
of which give an cight-digit num-
ber when squared). The compu-
ter takes several minutes to run
this program while it is testing

| the various numbers.

[ ]

Darrell Digit's Problen:
“I happened 1o notice the other
d:v that my wife’s age is the
— but with the
digits reversed Also, the sum of
our ages is cleven times greater
than the difference. | am_the
cldest, but what are our ages?

Ernest Exclid’s Problem

My eldest son has just taken his
last exams at school,” explained
Ernest. “He had to answer three
papers cach with 100 questions. [
agreed to give him 11 pence for
each correct answer, but fine him
14 pence for every question he
answered wrongly.

After the exams were over we
found that the amount | owed
him was the same as the amo
that he owed me. So no money
changed hands.

How many answers did he get
right in the exam and how many
wrong?

INE NOTES

Basil
Lines 120- l‘U Generate a
four-digit number in which the

first and sccond, and the third
and fourth digits form perfect
squares.

Lines 150-160: This four-digit
number is tested to see if it is
itself a perfect square.

Lines 170-180: The remaining
values of B and A are tested for
other possible answers.

Cynthia

Lines 120 & 140: Four-digit
numbers in the range 3163 to
9999 are squared.

Line 130: Positions message on

sereen that the program is testing
all possible values (this takes
quite a long time).

Lines 150-160: When a value is
found with the last four digits the
same as the original number,
then the answer is printed on
screen

Line 170: The next four-digit
number is checked.

Line 180: The program ends.

Darrell
Lines 120-150: Values fo
digits of Darrell’s age a
his wife's age are introduced.

Lines 160-180: The sum and
difference of the two ages is
worked out and tested 1o see if
the sum is 11 times greater than
the difference. Values that agree
are printed out by line 160, The
remaining possible valucs of
their ages are then tested.

Lmts llD-HO Eur each value
of the number ol
(R) the corresponding
wrong answers (W) is lmmr]

Line 130: A message showing
which number is being tested is
shown on screen.

Lines150-160: If the amount
payable for right answers equals
that payable for wrong answers
then the result i printed out.

Line 170: The next value of the
number of right ans
tested.
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|
100 REM BASIL 1 |
110 GOSUB 1100 |
120 FOR A=4 TD 9
130 FOR B=4 TO % |
140 LET C=100%A%A+BIB
150 LET D=SBR (C) |
150 IF ABS(D-INT(D))<0.001 THEN |

180 NEXT A
190 PRINT:STOP

100 REM CYNTHIA

GOSUB 1100
120 FOR I=3163 TO 9999
130 LET X=2:LET Y=4:GOSUB 17003
PRINT “TESTING.";1
140 LET J=I21
150 LET K=J-10000%INT (J/10000)
160 IF K=1 THEN PRINT 1,J
170 NEXT 1
180 PRINT:STOP

100 REM DARRELL

110 GOSUB 1100

120 FOR A=0 TO 9

130 FOR B=0 TO 9

140 LET C=108A+B

150 LET D=108B+A

160 IF C+D=11%(C-D) THEN
PRINT "ABES.ARE.";C;".AND. ;D

170 NEXT B

180 NEXT A

190 PRINT:STOP

150 IF 11¥R<>14%W THEN GOTO 170 |
160 PRINT:PRINT "HE.GOT.";R;".RIGHT":
PRINT:PRINT"AND. "3 W; " WRONG" 1

PRINT:STOP
170 NEXT R
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Prime numbers arc onc of the
oddities of our system
whose unpredictable
intrigued mall\mmmnus
thousands of year:
the difference between
primes and non-primes below?

for

|

to imagine that you have 14

coins to share out. You could
divide them in half with each

um, 13 coins (2 prime number)
there is no way that you could
divide them up exa

ber, there must always be more
than one person sharing, and
each must receive more than one
cain.

Sa how can we tell if a number
is prime? There is no casy
except by repeated trial division
unfortunately

We can climinate certain
numbers right away however.

Obviously an even number can- | 4)

) How many primes are there
hnlv\;\n 1 and 1003

i cen
300 and 400 l)\- |il= number of
primes increase, decreasc or stay

:hl same cach of these

, 17,23,
jerence of six in
n you find another
h a common dif-
foverce? (The. smallat s oves
100 and the difference between
them is more than 200),

Is the year 1983 a prime?

The numbers on the left are
primes. They cannot be divided
exactly (leaving no remainder),
by any other whole number,
except of course by themselves
and by one. On thé other hand,
the composites (which is the
name given to numbers that are
not prime) can be divided by
smaller whole numbers. For ex-
ample, 14 can be divided exactly
by 7and 2

An casy way to think of this is

not be prime as it can be divided

| by 2. There is one exception to

this and that is 2 itself which has

she disinion of beng the ol |

by 3. They roo can be ruled out.
Here is a program that will test
any number up to a million to see
if it is a prime. However, the
higher you go, the slower the
process becomes. But it works
quite well for numbers up to a |

When was the last year that was
a pril When is the next?

5) Until this year, what is the
longest span of consecutive non-
prime years you can find? For
cxample, there was a period of
18 consecutive years from 1913
{prime) until 1931 (prime) when
cvery year was non-prime,
although longer periods than this
<an be foun:

6) How many primes can you
find that are palindromes. (read
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What is the biggest prime
under one million?

LINE NOTES

Line 110: Sets up an array with
200 spaces that holds primes up.
0 1000,

Line 120: Sets up screen display.

Lines 130-150: Print message
on screen while program tests a
numbers to 999 to find the
primes.

Lines 160-230; Store
up 10 999 for future reference in
the program.

Line 210: Prints number being
ested.

Lines 220-230: Sort rhmugll all
odd numbers up to 999,

Lines 240-250; Request that |
you enter a number for testing,

Lines 260-290:  Ensure that
only numbers between one and a |
million are valid for testing.

Lines 300-330:  Report if a
number is prime or not.

Lines 340-410: Subroutine that
tests a number to see if it is
prime.

all primes | |

the same backwards as for- |
wards)? I LISTING

100
110
120
130

140
150
160

REM PRIMES

DIM P(200)

GOSUB 1100

LET X=0:LET Y=10:608UB 1700:
PRINT "SSWORKINGXZ"

LET NP=2:LET P(1)=2:LET P(2)=3
LET N=5

GOSUB

340
IF F»0 THEN GOTO 220
LET T=0.2:60SUB 1400
LET NP=NP+1
LET P(NP)=N
LET X=14:LET Y=10:60SUB 1700
PRINT ;i
LET N=N+2
IF N<10OO THEN GOTO
LET X=0:LET V-loumsusrmo
PRINT “ENTER. YOUR.
2100:LET N=K
lF N-O THEN PRINT:STOP
IF N<1 DR N>999999 OR N<HINTON)
THEN PRINT " INVALID.NUMBER":
PRINT:60TO 250
BOSUB 340

IF F=0 THEN FRINT:
PRINT "IT.IS.PRIME":B0TO 320
PRINT:PRINT "=."jF;".X."3N/F1
PRINT:PRINT“AND. IS.NOT.PRIME"
PRINT

PRINT:GOTO 250

1IF P(1)>8 TDEN LET I=NP:BOTO 400
LET R=N/P

1F R-nrr(a) TIEN LET F=R:

LET I=NP

NEXT I

RETURN
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ﬁ

INTRODUCTION
Bob, Hannah, Eve, Oto and
Anna arc members of a very
special club. Bill, Debbic, Emma,
Brian and Vicky are not. Can
you see why? |

Perhaps " you learned that the
club was m\lud the J".lfmdmme
Saciety you'd sce why. All ¢
Dbl fiaTRes are patin
dromes. They read the same
spelled backwards as they do
spelled forwards.

Indeed, you would probably
gather this from the sort of
bizarre conversations you would
hear ar a club meeting.
“Madam I'm Adam™
“A man, a plan, a canal - |
Panam,

Nine posts open in

gad! A base tone denates a
bad age”

In fact, any kind of palin-
drome attracts their interest. At
the club’s last meeting they

| turned their ateention to number ‘
palindromes. |

| A numbcr is a palindromc,”
quoted Bob, “if it reads the same |
backwards as forwards.”

He paused and then con-
i ave fwo puacles hre

“What | want you to do,

| Bob to Hannah and E;

[0]

find the three smallest palin-
dromes that are perfect squares,
but which do not themsel
have squarc roots that are palin-
| dromes

“Wel

said

:hnughx thata p

aperson who.
“A

dfect sq
cupted bob sternly,

| that is obtained when you multi-

ply a whole number by irself. For
nstance, 121 is the perfect
square you get when muluplying
11 by 1. It s also a palindr
However, its square root, 11
palindrame 00 so it cannat be
the answer we are afte

, for the sccond puzzle,
Otta and Anna have to find the
smallest perfect square with an
even number of digits that is also
a palindrome.

Fortunately they all had acces
to a computer and the problems
were soon solved

Both programs need a sub-
routing 1o tes th a nutber is 3
palindrome. subroutine
L proves
w be a palindrom
with a value of
then T=0. With
problems, Hannah,
and Anna used the same sub-
routine.

LET N=2%2
BOSUB 260

LET N=2

LET C=C+1

N
>
-]

Al=INT (A/10)

LET T=0

RETURN

LET X=0:LET Ym=é:B0SUB 1700:
PRINT"TESTING. ;2

IF T=0 THEN GOTO 230

250
IF T=1 THEN GOTO 230

PRINT:PRINT"NUMBER .
PRINT: PRINT "SQUARE .

B=103B+A—108A1
A=AL
IF A>0 THEN GOTO 290

IF B=N THEN LET T=1
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Sects up text area on | subrourin

Sends program to a

| Lines 170& 230: 1f number is not.
Line 120: Sets starting value of |a palindrome these |
the counter for the three smallest | program to the next number for
palindromes. testing.

Line 130: Sets the starting value | Lines 180-190: Check if the

of the numbers being tested. number being tested s also a | Lines 210-240: Program keeps
palindrome. testing numbers untl all three

Line 140: wts a message palindromes are found.

showing the number being | Line 200: If one palindrome

tested. been found the program ki Lines 260-350: Slllvruunm w0

lindrome.

ps
on testing other numbers Lnnkmg test if a number is |

Line 150: Finds the square of the | for the next one. |
Palin 2 |

Line 110: Seisup area of the text |

LISTING onsereen.

100 REM PALINZ Line 120:  Sers limits to the
110 GOSUB 1100 | initial values of the perfect
120 LET L1=10:LET L2=100 | squares.
130 LET Q=4
140 LET X=0:LET Y=6:GOSUB 1700: | Line 130: Sets starting value of
PRINT"TESTING. “;8 the numbers being tested.
150 LET N=QEQ
160 IF MCL1 THEN GOTO 200 Line 140:  Prints a message
170 IF N>=L2 THEN LET L1=100%Li: showing the numbers being
LET L2=1008L2:60T0 200 tested.
220
IF T=1 THEM PR""; i Lines 150-170:  Find perfect
gk b are t d.
e L e square of number being tested
Line 180: Sends program to a
TEST PALINDROME subroutine.
| Line 190: Pri

s a message when

correct answer is fou

LET B=108B+A-10%A1 .
LET A=Al Lines 200-210:
IF A>0 THEN GOTO 250

Increase value
of number being tested by one
and repeat test procedure.

200
210
220
230
240
250 LET A1=INT(A/10)
260
270
280
290
300

LET T=0
IF B=N THEN LET T=1
310 RETURN Lines 220-31

tests if the per
palindromc.

[Avswersonpagate |
= Gl

broutine that
fect squarc is a
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'LISTING T v

100 REM STEPS

110 DIM X(7)

120 LET C=&

130 FOR A=2 TO 7

140 LET X(A)=C+2-A

150 NEXT A

160 LET X(1)=0

170 LET 7Z=-1

180 BOSUB 1100

190 LET Y=14:LET X=0:GOSUB 17003
PRINT*PRESS. 5. FOR. SOLUTION"

e object of this game 5 ©© | | 200 BOBUB 380

reverse the order of the counters 210 LET Y=12:LET X=0:BOSUB 17001
| with the fewest possible moves, PRINT*PRESS. KEYS. 1. T0. &%
| emp cealways | | 220 LET X: ET ¥=10:GOSUB 17003
| ending up at the extreme left of PRINT “S388a8sa8sa”

the bo: 230 GOSUB 1500

Apiece canbemovedinoneof | | 240 IF G#="S" THEN BOTO 650

| ay v adjacent square | | 250 LET K$=G$1LET P=11GOSUB 2700:

is vacant it can ‘step’ inta the LET 6=A-48:1F G<1 OR 6>& THEN
empty space. On the ot er hand, 6OTO 230

260 FOR B=1 TO C+1

270 IF G=X(B) THEN LET @=B

280 IF X(BY=0 THEN LET R=B

290 NEXT

300 IF ABS (B-R)<3 THEN GOTO 330~
310 LET X=0:LET Y¥=10:60S5UB 1700z

over anoth
counter into the empty space

Haking:the diagrai below s
an example, at the start of the
game one would have a choice.
You can cither move the 6 1o the
cacant squate or dic kap the §
h

340 LET X(R)=G
350 BOSUB 380

360 GOTO 220
370 REM DRAWS BOARD
o move and it 380 LET X=0:LET Y=4:60SUB 1700:

w ’ W PRINT ".Ssszsssssssssss”
position as long as the move is a 390 LET Y=6:60SUB 1700:
| valid one. PRINT " n:stsltlsltnl"

If you get stuck press S' and | | 400 LET Y=S:6OSUB 1
the computer will play the game sl acse
automarically and with the least
possible number of moves.

Once you have mastered the
game you should be able to
match the computer’s scy
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410

FOR M=1 TO C+1:LET X=2#N:
BOSUB 1700

IF X(N)>0 THEN LET
GOSUB 2500: PRINT R
NEXT N:FOR X=1 TD 15 STEP 2:
BOSUB 17003 PRINT "8";

NEXT X

LET ZZI=Z2Z+1:LET F=0

R=X (N} ~16&5

IF X(N) <> N-1 THEN LET F=1

NEXT N

IF F=1 THEN RETURN

IF G$="5" THEN PRINT:

PRINT®1.0NLY. TOOK. "3 2Z; " . HOVES"}

60TO 530

X=0iLET Y=12:GOSUB 1700

PRINT"CONGRATULAT 1ONS

PﬁlH’hPﬂlN'I"VUJ TOOK.
- HOVES,

LET X=0:
STOP
REM COMPUTER MOVES
FOR B=1 TO C+1

IF G=X(B) THEN LET O=p
=0 THEN LET R=B

LET ¥=15; GOSUB 1700

LET X(@)=0
LET X(R)=G
GOSUB 380
LET T=2:608UB 1400

LET X(A)=C+2-A
NEXT A
LET X(1)=0

FOR M=1 TO 4

FOR G=5 TO 1 STEP -2
BOSUB S50

NEXT 6

IF H=4 THEN PRINT:STOP
FOR G=2 TO & STEP 2
BOSUB 550

NEXT 6
NEXT M

| which comtrals the compurer's

STEPS AND LEAPS |
LT T —

Lines 110-170: Ir
starting values of the v

¢ the
bles.

Line 180: Scts up the area of the
text on screen.

Lines 190-230; Print starting
messages on the sereen.

Line 240: 1f solution is required
then sends the pre to an
automatic play subroutine.

Lines 25029 Define the posi-
tion of the numbers and the
pasition of the spaces that sepa-
rate them.

Lines 300-320: If an invakd
move is atiempted a message s
printed.

Lines 330-340: Store numbers
that have been swapped o new
positions.

Lines 370-490: Subr hat

raws the shape of the board on
screen with the current pusition
of the numbers,

Links 460-480: The numbers
are checked to see if they are in
the correct order.

Lines 500-520: Messages re-
porting the number of moves
that were taken to complete the
puzzle.

Line 540: Ends the program.

Lines 550-640: Subr

atine that
sorts the computer’s moves.

Lines 650-800:  Subroutine

moves when it is playing auto-
matically.
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taken from a copy
rete’s  Quality Nougat
Newsletter, Can you complere

FOR n-u TD 99 STEP 2

LET N=A

LET X=0:LET Y=2:60SUB 1700:
PRINT ~nss BEING. TESTED. ";A
BOSUB

IF T=1 TDEN 60TO 230

LET N=1980-A

GOSUI

IF T=1 THEN GOTO 230
LET A1=INT(A/10)
LET N1=N-10ZINT(N/10)

220 IF Al=N1 THEN PRINT"AGE.=.";A:

PRINT"YEAR. OF . BIRTH. =. "Nz

the crossnumber puzzle at the
foot of the page?

GOSUB 1500
Th 43¢ cacs 0 the puzsle fall || 230 MEXT B
into three pairs. Numbers 6 & 2 || 240 PRINT:PRINT:STOP
relate to the chairman’s age, 1 & || 250 REM TEST FOR PRIME
3 concern the picces of nougat 280 LET Tw0
and 4 & 5 the number of em- 270 FOR @=3 TO SORIN) STEF 2
ployees. 280 LET R=N/Q
From the text we can learn 290 IF R=INT(R) TKEN LET T=1:
several clues which help to solve LET @=S@R(N
the puzzle 300 NEXT
1) The chairman’s age and || 310 RETURN

year of birth add up 1o 1980 -

the date of the newsletter.

2} The number of emplayees

has doubled on five occas

(this 15 o the s

saying that it is no

as big).

If all possible values are tested
it will be found th: correct
answers will fit th ..

JHAIRMAN'S AGE
This program  determines the
chairman’s age and ar of

s s
birth, We knaw that the last digit |

of the year of birth must
same as the first digit of his age in
order to fit the puzzle. Most
importantly, both numbers are
primes.

In the program all the odd-

numbcred ages berween 11 and | 99 years) to see

99 are tested. Even numbers are
not rested because, by definition,
they are not prime.

The program gives values for
his age and year of birth, Thes
numbers should be entered into
the crossmumber puzzle as clues

6 and 2 respecti

However, photian

possible

| values in all are found. Make a

alue when the
program stops, then press any
key to restart it. Only one of
these values will work in the
puzzle.

note of cach

s 120-150: Tes
s age (in the ram

ma

Line 120: Tests all ages from 11
1o 99 but excludes even numbers.

Lines 160-180: Ages which are
prime are subtracred from 1980
1o find the year of the chairman’s
birth. This number is also tested
10 see if it s prime.

Lines 190-220: If both num-
bers are prime they are placed in
strings to see if the digits which
are shared in the puzzle are the
same. If they are the answer is
printed on the sereen.

Lines 250-310:  Subroutine
which tests numbers to see if they
are pnm: It returns a value of

f 3 prime is found; ather-
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: CROSSNUMBER 1 |

THINKING GAMES: CROSS

|

¥ DUE Present chaemap
was Bom (e S Prime
Number),

I Bumber of employees
At Huggeqy's,
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(PIECES OF NOUGAT

This program determines the
number of pleces of nougat in a
2Ib box and also the square of
this number (the number of
pieces % the same number of
boxes)

It is not necessary of course to
o find
these values, From hmkmp, at the
layout of the puzzle we know
that the number of pieces in a
box must be between 32 and 99
in order 10 end up with 1 square
that has only four
the last digit of the number of
picces in a box is the same as the
first digit of the square of this
number (1o fit the puzzle). Final-
Iy, the last digit of the square
must equal 9 5o as to match the
answer we have already dis-
covered.
However, the program which |
follows gives us two_possible
answers both of which fit the bill.

To get the correct solution we |
next

have to go on to the

program.

| [LISTING: NOUGAT

100
110
120
130
140
150
160
170

REM NOUBAT

GOSUB 1100

FOR N=32 TO 99

LET S=NEN

LET N2=N-10EINT (N/10)

LET S1=INT (§/1000)

LET S4=5-10%INT(5/10)

IF N2=51 AND S4=9 THEN PRINT N,8
NEXT N

PRINT:PRINT:STOP

LINE NOTES

Lines 120-130: Every number
from 32 to 99 is evaluated one ar |
a time, while the value of the
square of cach is assigned to the
variableS.

—

| Lines 140-180: These values
are entered into strings and the
values of the relevant digits in
cach number are checked. All
possible answers that fir are
printed out.
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This program calculates the ori-
ginal num employees at
Fluggetts. As the answer has two
digits the original number of
employees must have been be-
tween 10 and 99, To find the
present number of employees,
the program multiplies the ori-
ginal number by two, five times
over.

Far the present number to fit

the grid the first digit must be
either a 5 or a 9 (from the two

same as the last digit of the
original number of employees.
irne

by
the program also climinates one
of the pair of mumbers from
the nougat prog It is now
possible to complete the cross-
number puzzle.

’m

Lines 120-160: Fe
ible value of the number of
ariginal emplor
99), the present number is found

LET M1=INT{H/100):
LET M3=H-10%INT(M/10)
LET N2=N-108INT(N/10)

IF M1=35 AND M3=N2 OR M1=9
AND THEN PRINT N3".";M
IF M>999 THEN PRINT:PRINT:STOP

NEXT N

by doubling it five times.

Lines 170-190: These values
are put into strings and the digits
are tester

or each poss-

s (from 10 10

Line 200:  Stops the program
when the value of the present
umber of employees exceeds a

thr t figure.
‘ Linc 210: The next number of
~.__original employees is ested.
-
.
2 ~
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UC['ION

me
fexsors Addle and_ Glumb
were dozing n the common
room late that afiernoon, the
day’s lectures behind them :md
pect of dinner with win
s to follaw later.
s the square_root of
murmured Professor

twelve?’
Addlc,

| thing.” replicd Glumb.

. 1o — a whole number?

It's got o b 2 whole number.”

“Can’t be done, old boy!”

proclaimed Professor Glumb re-
lapsing into slumber.

exclaimed
siasm that

di w
letters it can be done

Seizing a picce of chalk he
wrote:

VIWELVE=:
“Simply stitute  numbers

| for the letters and the resulting
| square root will also
familiar English word.
be

nake a

oull anything,” pro-

ed Gl
Well not really - you see the
word can anly be m:
letters found in
otherwise it wouldn't be a fair

“Three paint four six some-

see!”™ said Glumb., “You
find out what six-digit number
could represent “TWELVE' by
btituting numbers for letters -
cach different levter equalling a
| different digir. Next you find the
| square root of this number. Then
by re-substituting the numbers of
the oot for leers you find a
comman Eoglish o

e.
looks |mh,
-aching for a penc
could it be let’,

1) From the pasition ¢
ters in the word T
we are looking for a

T

2
2

3)

4)

said | 5)
| an

5 |

ather four are all different.
In order to produce a square
of six digits the root must be
in the range 317 10 999,

The program climinates all
possible values in which the
square root contains Aigits
that are ot present in the
square.

“The program also checks the
square to determine i the
thirdand sixth digits arealike.
It then checks the other four
digits 10 sec if they are all
different from cach other,
and different from the march:
ing_paie of digits alrcady

Viea e peomrari o i
with all possible valucs with-
in the range 317 t0 999, After
avalue is found press any key
to start scarching for the next
value.

You must substitute these
values for letters to find the
correct solut
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[LNENOTES  ||[sTmNG ]
Line 110: Sets up an a |
the six t 100 REM TWELVE
square. 110 DIM F (&)
120 BOSUB 1100
Line *20: Sets up text area of the 130 FOR N=317 TOD 999
screen. 140 LET X=0:LET Y=4:G0SUB 1700:
PRINT"TESTING. "
Line 130: Sets range within 150 LET S=NsN
which the roots must lie. 150 FOR D=6 TO 1 STEP -1
170 LET S1=INT{(§/10)
Line 140: Prints out the number ;gg ::3 ;g:'s-mﬁl
d::“ now being tested on the | | 190 LEY S
" 210 IF F(3)<>F(6) THEN BOTO 400
Line 150: Inroduces the vari-| | 220 LEF T2
able for the perfect squar ZI0IFOR Ge1 T 8
Lines 160-380: Cakeulate the| [ 230 JE FIAI=FIB) THEN LET T=1:
values which fit the bill e P
% 270 NEXT A
Lines 390-410: Print the cor-| | 2@0 IF T=1 THEN GOTO 400
rect answers for the roots and| | 290 LET S=N
squares and stop the program | 300 FOR D=1 TO 3
when all numbers of the range | 310 LET S1=INT(S/10)
have been tested 320 LET R=S—-10%51:LET S=51
=3 330 LET T=0
340 FOR A=1 TO S5
350 IF ReFiA) THEN LET T=1
360 NEXT
370 IF T-D THEN LET D=3
380 NEXT D
390 IF T=1 THEN PRINT:
PRINT*“THWELVE. FNSN1PRINT:
PRINT"ROOT. . .=. "jN:PRINT:
6OSUB 1500
400 NEXT N
410 PRINT:PRINT:PRINT: STOP

*Aftor a valua is found, pross any key
10 continue the program
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LISTING

100 REM CODES
110 DIM U24)
| 120 GosuB 1100
130 FOR I=1 TO 24:LET UCI)=0:NEXT I
140 LET X=0:LET Y=3:GOSUB 1700:
PRINT “C.=.CODING"
PRINT:PRINT "D.=.DECODING"

g

— ..C..0R..D"
170 BOSUB 1500: IF G$<>"C" AND B$<>"D"

INTRODUCTION THEN GOTO 170

It is sometimes necessary to 180 LET H$=G#:GOSUB 2800:GOSUB 17003
PRINT *TYPE. IN. YOUR. MESSAGE" s PRINT

190 GOSUB 2200:LET L=LEN(KS):LET L=k

200 PRINT:PRINT "ENTER.SECRET.NUMBER":
GOSUB 2100:LET C=0:LET B=0

210 LET K$=L$:IF H$="D" THEN GOTO 310

220 FOR 1=1 TO K

230 LET G=6+1:IF GXL THEN LET G=1

240 IF U(G)>0 THEN GOTO 230

transmit a_message to another
person so that if it is intercepted
the message cannot be un
n other words, by using
some sort of cod

Ll:ﬂlb. codes in wi

b &6 h 250 NEXT I
dre substitured for onc another || 260 LET CC+1:LET P=C:GOSUB 2700z
this code needs a *key” number in LET UtB)=A

order to be dunphnui In this 270 IF C<L THEN GOTO 220
280 GOSUB 2800:60SUB 1700:

PRINT “CODED.HESSAGE. I5":PRINT
FOR I=1 TO LiLET R=U(I)-b43
SUSUB 25001 PRINT R$jrNEXT I

0

310 -sun 2800: BOSUB 1700:

in the original coded message. PRINT “DECODED.MESSAGE. 15" : PRINT
Continue counting another seven 320 FOR I=1 TO K

letters. I you arrive at the end of | | 330 LET 6=G+1:IF G>L THEN LET G=1
the line go back to the start and | | 340 IF U(G) >0 THEN 6OTO 330
k::p-:onnnngum\l)nu reachthe || 350 MEXT I

e. Now count from the left
seven letters, This brings you to §
-0 copy it down and cross off §

_ W_

next letter (E). This should also 360 LET P=G:GOSUB 2600:PRINT P#;:
hz- copied and usmuﬂ off the LET U(B) =1
code. Continue in this manner 370 LET C=C+1:1F C<L THEN 60TO 320

until the whole message is de- || 380 PRINTiPRINT:STOP
coded but remember, do nor
include letters that have. already
been crossed off while counting
along the linc.

You will cventually arrive at
this message:

SECRE

The * is included to show

wl mrc a space oceurs. |

u.dmplm The seeret number is

60
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differ
the author is Shakes) ..
(1) /NIGKOD/SOYAFHM

t in cach case. As a clue |

RR/
(2) GWL/TAAHTREA/LSO/LE
DS
ct numbers for these
(1) 12) 3
gram which follows
can be used both to code and
decode messages although for
each trial you must enter the
message afresh. Note that w
coding messages. the
inserted to denote spaces be-
tween words.,

The maximum ch:
SPaces in a message i

[LNENOTES |

Line 110: Scts up an array with
24 places for letters and spaces.

rs and

Line 120: Sets up text area on
screen

Line 130: Sets starting values of
th

Lines 140-170: Print question
on screen asking you to select the
cading or decoding option.

Lines 180-200: Ask you to
enter a message and a secret
number.

Lines 21027/
sage that was

Code the mes-

Lines 280-300: Print the coded
message on screen then send the
program to the end.

Line 310: Prints the d
message on the sereen

ding

Lines 320-370: Decode the
ge that has been




} NUMBER PUZZLES HIGH-LOW

thinking abour

Lines 190-270: Pr

ta message

w you that a
sen within the raup that was.
specified.

Line 280: Inputs your guess.

Line 290: 1f guess was carrect

| s e sends th progeam 0 the
wi

at the en

In_this program the compu
| asks you to choose the upper
limit t0 a range of mumbers
um-

i onis. arid the valua.
Your task is to guess
as fow moves as

possible while making use of the
clucs given to ye

guess the correct number and
announcs er it considers
your performance to have been
any good.

Most of the time you should
|\= able o get the right number in |
The casiest

< picking values halfway
between the upper and lower
limits of the previous guess you
made.

Lines 100-130: Prine title on |
the screen and establish the pe
tion of the text.

Lines 140-150: Print a question
and await your answer (which
sets the upper limit to the num-
bers that can be chosen).

Lines 160-180: Sclecta random
number and then call up a time
delay so that the machine gives

Lines 300-340: If guess was to
high or t0o low these lines send
the program back for another
try.

Lines 350-400: Print win and
lose messages that depend upon
the number of tries you took to
guess the right number;
he program.

LISTING

PRINT “...HIGH.LOW"

LET T=2:GOSUB 1400:GOSUE 2800
PRINT:PRINT "WHAT.IS.LIMIT?.";
BOSUB 2100

LET N=K

BOSUB 1300

LET T=2:G0SUB 1400

LET G6=0
GOSUB

NT
PRINT "1’VE.PICKED.A.NUMBER"
PRINT

PRINT “BETWEEN. 1.AND.
PRINT:PRINT

PRINT "WHAT.IS.1T7.";
BOSUB 2100

IF K=R THEN 60TO 350
PRINT: PRINT

IF K<R THEN PRINT “TOO.LOW*
IF K>R THEN PRINT “TOO.HIGH"
LET T=1:GOSUB 1400

“3STR$ (N}

(=]
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34567 3
0111213
114
15
A

340 6O’
350 PRINT:| NT
360 IF G>& THEN PRINT “DREADFUL
mlFB{"mGM'ﬂEN
PRINT "NOT.BAD!"
380 IF B<S THEN PRINT "VERY.G0OOD!''"™
390 PRINT:| N'l'l'llnn'vww."
STRS (6] ES"
400 STOP




NUMBER PUZZLES: MAGIC SQ

a cloud of cigar smoke
into Kevin's face, “business is far
If things don'

The
ing a big grin as he sl
duv\ nin the Rolls,

“Boss. You'll love this.

I've
found a jeweller's shop that's just

sallin

periet His valuables
an old safe — as big as a raom it
is, And the lok's  picce of cake,
My Uncle Fred, who works
there, says it has a 16 number
combination. You turn the dial
four numbers to the left, Four to
the right. Then four to_the left
and four right again. The only
ouble is that old Fred’s memory
is shot - used o box in the ring
as a lad. He says he can only
remember seven of th
Funny though, he ne
the numb
make my age.
|ddIhunup.lmlduwn,.‘nru“mr
sideways they always’ come to
| the same number — 34"
| Big Harry d\luuh(ful and \
blew more cigar smoke.
his had better be good
Kevin, ot Ill have your hide as a

Lo

duster.” He flicked at an imagin-
ary speck on the inlaid rosewood
panellin

Kevin still has his hide. The I8l e (2
drawing to the right shows the -
scrap of paper Uncle Fred gave g L2 ¥

en numbers he
What was the

Kevin with the
could n.mmm
safe’s

-« SOUARE
T=2z Imlli uw:ﬁnsua 2800
Ne={3LET Cm=i
A(4,4)
cia,a)
J=1 TO 4

FOR J=1 TO 4
FOR K=1 TO 4

LET A(J,K)=(J=1) $4+K+N-1

NEXT K

NEXT J

FOR J=1 TO 2

LET Z=A(J,d)iLET A(J,Jd)=A(5-0,5-0)
LET A(5-J,5-1)=Z:LET Z=A(J,S-J)
LET A(J,5-0)=A(5-J,3):
Al5-J,0)=2

T

Cll,1)=Al1,1)
LET C(1,3)=A(1,5)
Cl1,4)=A1,4)
C(2,2)=A(2,2)
C(3,2)=A(3,2)
C(3,3)=A(3,3)
C4,1)=A(4,1)
UB 2800

LET X=5:LET Y=0:BOSUB 1700
PRINT "ﬁ...B...l:...D

FOR J=1

LET v-z»su:l 1)

FOR K=1 TO 4

LET X=48K+1:IF C{J,K}>3 THEN
LET X=X-1

GOSUR 1700: PRINT; C(




—

= ; T

bidr i A Lines 100-120: Set up the text
490 LET X=0 area of the screen and print the
500 FOR J=1 TO 4 program’s title.
=2+38 (J-1) 1 GOSL .

Sig :.E}.J §T§:§j,:” S Lines 140-210: Set up the init-
520 NEXT J:IF C=0 THEN BOTO 700 | ial values of the variables and the
530 LET X=0:LET Y=13:G60SUB 17003 dimension of the array that con-

PRINT “COLUMN. . ROW. . NUMEER" tains the numbers of the safe’s
540 LET X=0:LET Y=14:GOSUB 1700 combination.
550 GOSUB 2200:LET C#=K$
560 IF C$="A" THEN LET C=1 Lines 220-310:  Calculate all

570 IF Cs="B" THEN LET C=2 the numbers and their locations
580 IF C$="C" THEN LET C=3 | within the array

S90 IF C#="D" THEN LET C=4

400 LET X=8:G0SUB 1700:GOSUB 2100:

es 320-380: Store the seven

LET R=K | values of the known numbers.
610 LET X=15:605UB 1700:GOSUE 2100 |
LET Nek Lines 390=520: Print the magic
620 IF A(R,C)=N THEN sare together with the known
LET C{(R,C)=A(R,C) value
630 LET C=0
640 FOR J=1 TO 4 | Lines 530-610:  Ask you to
450 FOR K=1 TO 4 m‘|’[‘rr! your is:

660 IF CJ,K)=0 THEN LET C=1 i

&70 NEXT K .

680 NEXT J | Line €20: " =

£90 6OTO 390 Line 620: Stores your guess if
the number is correct.

| 700 sTOP

Lines 630-680: Check to sec if
the square is compl

Line 690: Sends program to the
next guess if the square is nat
I

Line 700: Stops the program.



| NUMBER PUZZLES: MINDREAD

to someanc
have sct up your
ie {0 mind-read numbers
ay that ed human guinea
pigs to vt It and then start the

¢ guinca pigs ansy
computer’s questions correctly
and honestly they will be amazed
to find that the number they
originally had in mind {or wrote

1f the computer dacs come up
with a different number this is

is
Tell them to have

10 the computer's questions, Be
sure to make a big fuss about not
sing the computer peck at theie

Lines 100-130:
and print the title on the
screen.

Lines 140=200: Print a message
on the screen.

Lines 210-340:  Ask you 1o
divide the number you have
chosen by 3, 5 and 7 an

ck their replics |

LISTING

100 REM le.'ﬁEnD

110 GOSUB

120 ﬁRtu!"MBER MINDREADING"

130 PRINT:PRINT

140 PRINT"THINK. OF . A. NUMBER"

150 PRINT

160 PRINT"1.70.100.BUT.DON" T

170 PRINT

180 PRINT“TELL.ME.WHAT.IT.IS"

190 LET T=4:G0SUB 1400

200 BOSUB 2800

210 PRINT:PRINT*DIVIDED.BY.3. THE"

220 PRINT:PRINT"REMAINDER. [S7."5

230 BOSUB 2100

240 LET A=K

250 PRINT:PRINT"DIVIDED.BY.S. Tl

260 PRINT:PRINT“REMAINDER. [S7.";

270 GOSUB 2100

280 LET B=K

290 PRINT:PRINT"DIVIDED.BY.7.THE"

300 PRINT:PRINT"REMAINDER. 187, "3

310 BOSUB 2100

320 LET C=K

330 LET T=1:G0SUB 1400

340 GOSUB 2800

350 PRINT

360 PRINT:PRINT®SHH!. 1"H. THINKING"

370 PRINT

380 LET T=4:60SUB 1400

390 LET D=0

400 FOR N=1 TO 100

410 IF (N-A) /3<XINTC(N-A) /30 THEN
6070 450

420 IF (N-B) /S<YINT((N-B) /5) THEN
6070

430 IF (N-C) /7<>INT((N-C)/7) THEN
BOTO 450

440 LET D=N:LET N=100

450 XT N

460 IF D=0 THEN PRINT "I1.BIVE.UF!":
60TO 510

470 PRINT "WAS.IT.";STRS$(D};
"7.¥.OR.N"j

480 1

490 PRINT:PRINT

500 IF G$="Y* THEN

PRINT "HA!.I.READ.YOUR.MIND":
BOTO 540




[ NUMBER PUZZLES: MINDREAD |

510 PRINT:PRINT"OK!.LET S. TRY. AGAIN"
520 LET T=8:GO0SUB 1400

530 GOTO 100

540 STOP

the remainders.

| Lines 350-450: The computer
| takes all numbers between 1and
winders and
h the 3 num-

Line 470: Prints answer.

Lines 480-540: Print closing
messages and stop the program.




| NUMBER PUZZLES: AIR RESCUE |

emergency supplies to
men in trouble at various dis-
rances lmm your home bas

maximum range. Nor are they
able to land and refuel en rou

Ace pilot Rickenbacke
gests that mid-air
might provide the solution.

“Just give me a squadron of
identical planes
“During the flight the poine will
come when the entire supply in
one planc will be just enough to
top up all the others. The empty
plane then drops away and the
rest continue. At the next refucll-
ing point another plane tops up

all” the others leaving the full
planes to continue. The squad-
ron keeps going in this way until
anly one planc is left. It uses its

You have only onc question to
ask. How many plancs do you
necd, say, 1o extend the range
two times, four times or
other desired distance? All the
pilots look puzzled and you are
left to work out the answer with
your computer.

a——

TX=
PRINT"AIR. RESCUE'
LET r-&vaus.la 1400
BOSUB
LET N-l?lmB 1300
LET P=R+1
LET R=0
FOR C=1 TO P

PRINT: PRINT
PRINT: PRINT
PRINT: PRINT
PRINT: PRINT
BOSUB 2100
IF K=P THEN

1

PRINT

g 3

-4
o

PRINT:PRINT
BOSUB 2100

PRINT *f

PRINT
STOP

g 8 $44

LET R=(INT(R£10))/10
"YOUR. RANGE . 15. "3R
“TIMES. NORMAL "
“HOW. HANY . PLANES'
“D0. YOU.NEED?. "

PRINT:PRINT "CORRECT™
IF K<»P THEN PRINT:

~. ANSWER.
LET T=2:GOSUB 1400:GOSUB 2800
PRINT:PRINT “HOW.HANY.TIHES"
DO. THEY . REFUE
IF K=P-1 THEN PRINT:
CORREC

IF K<OP-1 THEN PRINT:
“WRONG . —. ANSWER,

5P

L7, "3

L 5P-1

The number of planes needed to
reach a particular dest

rises dramatically as the
range increases.

The number of refuc
cratians is always onc less th
the number of plancs that set
out.

LINE NOTES
Lines 100-140: Sct up he tex
e

arca and print the t the
screen for a short time.

Lines 150-160: Clear screen
and choose a random number for
the range to the destination.

Lines 170-220:  Calculate the
number of planes needed to
reach the destination.

Lines 230-260: Print a message
asking for your guess.

Line 270: Awaits your reply.
Lines 280-290: Report if the

reply is right or wrong and also
provide the correct answer.
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|

Lines 300-320: Print a new
question on the screen.

Line 330: Awaits your answer.

Lines 340-360: Report whether
r wrong. If

|
Le]
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INTRODUCTION

In this program the computer

. are
order. You must r
erical order from \xi\ 0
right so that they read:

10 20 3040 5060

With cach mave you must tell
the computer how many num-
bers to reverse, counting from

ght. For example, you
find that the jumbled order
is as follows

3020 1040 50 60

The computer asks how many
need to be r f your
answer s three then the first
three numbers will be swapj
around and the new sequence
will ook like this:

10 20 30 40 50 60

hu.an now in order.

nnot_reverse
that will
n. The it

line
‘The object of the

me s o
unscramble the jumbled numbers
inas few moves as possible

The best strategy to use is to

g the largest n w0 the
front of the row, and then 1o
swap them into their correct

position

Line 15 c:
[EINT ]| hers 1010 60in uniss often.

The formula 2N=3 (where there
are N numbers in the row)
pruims the toal number of
oves you would need 0 win
I}u game if you yourself were a
computer. OF course you should
be able to do much better than a
mere machine!

LINE NOTES

Lines 100-130: Establish the
arca of the text and print the title
of the program
correct position.

Lines 160=170:
select the sequ

jumbled order.

the number of me
taken

Lines 190-200:

Lines 210-230: Py

screen.
Linc 140: Scts up an array of six
numbers.

the num-

Randomly
< of the six
numbers and position them in

Linc 180 Scts up the counter for
es that are

Check if the
numbers are in the correct order.

at the sequ-
ence of the jumbled numbers on

REM SWAP

6OSUB 1100

PRINT " .....SWAP"

LET T=2:60SUB 1400

DIM N(&)

FOR I=1 TO &iLET M(I)=10#1z
NEXT I

LET N=6:FOR I=1 TO 4:60SUB 1300
LET T=N(I):LET N(I)=N(R):

LET N(R)=T:NEXT [:LET M=0

LET M=M+1:LET T=0.5:60SUB 14003
BOSUE 2800

LET F=0:FOR I=1 TO é:

IF N(I){>1081 THEN LET F=1
MEKT I

PRINT:

PRINT "JUMBLED.ORDER. 18"z
LET v=4

FOR 1=1 TO &:

LET X=3#I-2:G0SUB 1700
PRINT STR$(N(I)):NEXT I
LET X=0:LET Y=7:GOSUB 1700:
IF F=0 THEN GOTO 300

240
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Lines 240-260: Ask you how
many numbers you wish to re-
verse for a particular move

Lines 270-290: Carry out the
number swap you have chasen

and prepare the program for the A\

next move. \

Lines 300-310: Print win mess- |
age when the numbers have been |
placed in correct order and stop
the program.

250 PRINT “REVERSE.HOW.MANY?.";
250 GOSUB 2100
270 FOR I=1 TO INT(K/2):
LET T=N(I):LET N{I)=N(K+1-1)
280 LET N{K+1-D)=T:NEXT 1
290 GOTO 18O
300 PRINT:PRINT "YOU.WIN.IN.";STRS{M);

" . MOVE!
310 PRINT: PRINT:STOP
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INTRODUCTION

Like most people you find it
to remember the date of your
birthday. But can you remember
the day on which you were barn?
Have you any idea what your |
precise age is and not only the
year? Can you figure out on what |
the next century
These and

cn all

inand the computer will el you
on what day of the week the date
oceurs and how much time will
elapse, o has gone by, b

then and now. In ¢
can discover the day on which
any event oceured, or find out
the age of somcone or some-
thing,

DATA

1. World War Il ended on May
8, 1945, What day was thai

he United St r\
declared
July 4, 1
cour

3. Hlaw Tong is it until the next
century begins?

s ind
6 Hlm uhl is th

LISTING

100 REM ANVDAY

110 BOSUB 1100

120 PRINT * DAY

130 LET T=2:GOSUB 1400:GOSUB 2800

140
150
160
170
180
190

200
210

220
230

240

PRINT:PRINT"WHAT. I5. TODAY® S,DATE’-
PRINTzPRINT"DAY. .. MON
PRINT:PRINT"1-31
LET :LET Y=8:GO0SUB 17001
BOSUB 2100: LET Di=K

LET X=63GOSUE 1700:GOSUB 2100
LET Mi=K

LET X=15:60SUB 1700:G0SUB 2100:
LET Y1=K

IF ¥1<100 THEN LET Y1=1900+Y1
BOSUB 2B00:PRINT:
PRINT“DATE. OF . INTEREST"
PRINTaPRINT“DAY. . . HONTH. . . YEAR"
LET X=0:LET Y=7:GOSUB 1700:

LET D2=K:LET X=7:B0SUB 1700:
GOSUB Z2100:LET M2=K

LET X=15:60SUB 1700:GOSUE 2100z
LET v2=K

IF ¥2<100 THEN LET Y2=1900+Y2
GOSUB 28002 PRINT: PRINT

DIH D{12)

FOR Z=1 TO 12:READ D(Z):NEXT Z
paTA 0,31,5%,90, 120,151, 181,212,
243,273,304,334

LET Y¥3=Y1-1900:LET Y4=Y2-1900
LET Ti=3658Y3+INT(Y3/4)+D(H1)+D1
LET T2=3458Y4+INT(¥4/4)+D{M2)+D2
IF Y3=4KINT(Y3/4) AND M1<3

THEN LET T1=T1-1
IF YA=4RINT (Y4/4)
THEN LET T2=T2-1

AND M2<3
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360 PRINT:PRINT "TIME.INTERVAL. IS.*

370 PRINT:PRINT;ABS(T2-T1);“.DAYS"

380 LET T=ABS(T2-T1)

390 LET Y=INT(T/3&5)

400 LET T=T-3&58Y

410 LET M=INT(T/30.5)

420 LET D=INT (T-30.58M)

430 PRINT:PRINT "WHICH.1S":PRINT

440 PRINT STR(Y);".VEARS. “jM;
. MONTHS "

450 PRINT “AND.“;D;“.DAYS":PRINT

460 PRINT:PRINT STR$(D2)3"/"jSTRS$(M2);
"/U3STRE(Y2) 3. "3

470 IF T1<T2 THEN PRINT "WILL.BE"

480 IF T1=T2 THEN PRINT "IS"

490 IF T1>T2 THEN PRINT “WAS"

500 LET R=T2-78INT(T2/7)+1

510 FOR I=1 TO R:READ D$:MEXT I

520 PRINT:PRINT "A.";D%

530 PRINT:STOP

5S40 DATA "SUNDAY", "MONDAY*", " TUESDAY ™"

550 DATA "WEDNESDAY", "THURSDAY",
"FRIDAY", "SATURDAY "

L "Becausathe progiam sseues hat s
month is always 30 days the timo
Intarvalcan by o b 1 aror.

LINE NOTES

Line 110: Sets up the arca of the
text on screen.

Lines 120-160: Print pro
e nd sk you to eneer the
current date.

Input current
adjust
the year t a four-digit number if
only two digits were entercd.

Lines 170-200:
d;

Lines 210-220: Ask for date in
which you are interested.

Lines 230-260: Input the day,
h and year of interest and
o a four-digit number.

s 270-300:  Convert
nths it days and storc these
gether with the number of days
entered.

Lines 310-330: Calculate the
years s clapsed relative to
1 Ja D0,

Lines 360-370: Print message
showing number of clapsed days.

Lines 380-420: Convert days
into months and years.

Lines 430-450: Print message
showing number of days, months
and years elapsed.

Lines 460-550: Caleulate the
day of the week on which the
date of interest falls.
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In ancicnt times the King of §
ruled five provinces. Every

P year
the governars of cach province
sent the taxes they collected t0

the King's treasury. The taxes
came in great leather sacks filled
with silver bars that weighed
exacly one kilo apicce.

sack had the name of the go
ernor and his province marked
clearly on the side

One year a beggar rushed into
the court with ncws that enraged
the King. He claimed that the
bars from one of the provinces
had been clipped with such skill
that nobody could spot the dif-
ference. Yet cach bar was exactly
10 grams short in weight. Before
the beggar could reveal the name
of the dishonest gove
arrow whistled in through a
window and struck the poor man
dead.

The King swore he would
avenge the death of his loyal
subject and behead the dishonest
governor. But he faced a small
problem with the treasury scales.
As they were borrowed from
clephant ranch they were only
able 10 measure weights greater
than 10,000 grams.

But the King, who was as
clever as he was rich, devised a
brilliant solution. Lining up the
five sacks in a row he took anc
bar from the first, two bars from

ch

| they came from.
| didthe King behead?

the second, three from the third,
four from the fourth and five
from the ffth and last sack in

ed all the bars on the
hat together they
should weigh 15,000 grams. The
number of grams they were short
thus showed him which sack
Which governor

Position the
screen and
at the program’s title.

Lines 220-300: Print message
and diagram on screen.

Line 310: Randomly selects the
govemor whois dishonest.

Lines 320-370:  Calculate the
actual weight of the bars.

lin:s 380-400: Ask for your
s and wait for an answer to
Beinpar,

Lines 410-450: Print  final
messages and report if your guess
was right or wrong, then en
program.

Gt




[ THE DISHONEST GOVERNOR

LISTING

100 REM GOVERNOR
l 110 GOSUB 1100

130 PRINT "....THE.WISE.KING"

PRINTzPRINT
270 PRINTzPRINT
280 PRINT:PRINT
290 PRINT:PRINT
300 PRINT:PRINT

330 LET T=15000-5
340 PRINT:PRINT “BUT.TOTAL.WAS. "
STR(T)
350 LET T=10:60SUB 1400
360 BOSUB 1200
370 PRINT:PRINT Em(S);
* . GRANS . SHORT*
380 PRINT:PRINT “WHICH.GOVERNOR"
390 PRINT:PRINT “WAS.BEHEADED?. "3
400 GOSUB 2100
410 PRINT
420 IF K=R THEN PRINT“CORRECT":
BOTO 450
430 PRINT “WRONG"
440 PRINT:
PRINT "LT.WAS.NUMBER, "3 5TRS (R}
450 ST
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INTRODUCTION

In this pnth the sompu
a three-digit numb,

using digits be
nine (not zero,

one and
You have 20
guesses to find our what the

88

number is. Because there a
numbers to chaose from i
alittle cunning to work out what
the right one is

With cach guess you must
select a three digit number. The
computer tells you how many
digits are right and how many
are wrong, and whether any of
the right ones arc in the correct
pasition in the number.

For example, if the correct
number is 133 and you guessed
259, the computer would report

e

but in the wrong positio
had guessed 925 then it would
have reported one right m 5
in the correct po

The best

ion.
egy with this
puzzle is to eliminate as many
wrang numbers as possible be-
fore trying to find the correct
position of the right ones.

VARIATIONS

You shauld be able to solve the
puztle i far lss than 20 gacses
once you have
times. In line 250 -
20 into I=1 10 10 and see
can still beat the machine.

LINE NOTES

Lines 100~ 130: St up the text
area and print the title on sereen.

Lines 140-150: Sei
«establish the

up
al valu

Lines 160-240: Randomly
select a three digit num
tween 111 and

Line 250; Establishes the maxi-
mum number of guesses you can
take.

Lines 260-300:  Ask you to
enter your guess and check that it
isvalid,

Lines 310-330: Store the num-
ber you guessed.

Lincs 340-440: Check o sec if
some of the digits are correct but
n the wrang placc.

Lines 450-480: Check the num-
ber of digits that are correct and
in the correct pl

Line 490: If all are correct sends

LISTING

REM MASTER
BOSUB 1100

LET
DIM A(S)
DIM B(3)

AL =R
IF I-

FOR I=1 TO 20
BOSUB

STRe(1)
GOSUB 2100

LET B(2)=

LET WILEY D=0
FOR J=1 TO

1F A(J)(>B(J¢ll
LET C=C+

1F nuﬂ)()sul

PRINT “.....MASTERMIND"
T=4:G0SUB 1400:GOSUB 2800

Y1=0:LET T1=255
HM=0:FOR I=1 TO 3
N=9:BOSUB 1300

1=0 THEN GOTO 240

LET F=0:FOR J=1 TO I-1

IF AC(I)=A(J) THEN LET F=1
NEXT J:IF F=1 THEN GOTO 190
LET M=10%M+A(I) tNEXT I

2800

PRINT:PRINT “GUESS.NUMBER. “j
PRINT:PRINT "ENTER.GUESS.";

IF K<111 OR K>999 THEN GOTO 260
LET B(1)=INT{(K/100}

INT ( (K-1008INT (K/100) ) /10}
LET B(3)=K-108INT(K/10)

THEN GOTO 380
THEN GOTO 400

[ ]
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PrOEram 1o a win message.

corvect and in the wrong place.

Line 510: Reports on what has
been checked.

Line 520:
correct.

Lines 530-560: Print report of
what has been checked.

Line 570: Sends the program to
the next guess.

Checks if none are
Lines 610-620:

and end of program.

Lines 580-600: After 20 wrong
BUESSES GIVE COTTECt answer.

Win message

925

Checks if none are

LET C=C+1

NEXT J

IF A(1)<>B(3) THEN BOTO 430
LET C=C+1

IF A(3)<>B(1) THEN GOTO 450
LET C=C+1

FOR J=1 TO 3

IF AGD<>BLJ) THEN BOTO 480
LET D=D+1

NEXT J

IF D=3 THEN BOTO 610

IF C=0 THEN GOTO S20
PRINT: PRINT STR$(C)3

. WRONG. POSITION"

IF D=0 THEN GOTO 540

PRINT: PRINT STR$(D);".CORRECT"
IF C+D<>0 THEN BOTO 540

PRINT: PRINT “NOTHING.CORRECT"
LET T=2:G0SUB 1400

NEXT I
PRINT:PRINT"THAT" 5. 20. GUESSES"
PRINT: PRINT "NUMBER. WAS. " STR$ (M)
GOTO 620

PRINT:PRINT “YOU.BOT.IT.!"
STOP

986
A27
789
6793
. 146

259

)



| NUMBER PUZZLES: PICKUP STICKS |

INTRODUCTIO]

Here is another chas
wits with y

perhaps win. Imagine that there |
are 21 brightly colourcd sticks
Iying in three rows. With cach
turn, not less than one and not
more than seven sticks must be
‘picked up’ and removed from
the game.

You and the computcr

4

take
"

| want to make sure th

“The best strategy for winning
this game is 10 work backward
from the last remaining stick. For
your last turn you would like to
have anything from two to cight
sticks available (so you can take
away from one to seven and so
leave the computer with only a
single stick). Therefore, you
the
computer ends up with at least
nine sticks on its second to last
trn.

It sounds confusing at first, but
if you keep working backwar
like this you will find that you
«can win with the first move of the

iz

game if you are clever. Remem- |

ber — the computer always asks
you to go first 50 you should be
able to beat it most of the

[ —

turns at picking up. The ob
the game is to force your oppo-
nent to take away the last stick.
The computer will try to beat
you in turn by making you pick
up the last stick.

Draw three rows with seven
sticks in cach and cross off the
ones which are remaved as you
play. It will help you to keep
track of the ones which remain.

LINE NOTES
Lines 100-130: St up the text
arca and print the title on screen,

Lines 140-180: Establish initial
values of the variables and print
the starting number of sticks.

Lines 190-200: Ask that you
make a move,

Lines 210-230: 1f you enter the
wrong values these lines cither
send you back to go again or
nt on your error (1
stop you cheating).

Line 240: Calculates the new
total after you make a move.

Line 250: If some sticks remain
after your move the new total is
shown by lines 330350,

Linc 260: If the last stick has
been taken away then the prog-
ram goes to lose messag, cs
300-320 before jumping to the

W

N

\
W




| NUMBER PUZZLES: PICKUP STICKS

end of the game.

Lines 270-280: Comment if the
number selected w

you took
remaining number of sticks.

The new total is
¢ is com-

nted after your mo
pleted.

Line 360: If more than o
remains then the program starts
the computer's move.

The

Lines 330-350:
P

Lines 370-390:
admits defeat

omputer

Lines 400-440: The computer
selects and reports on the num-
ber it has picked.
Lines 450-480: Print the total
sticks remaining.

Line 490: Sends program to the
next round of moves.

Line 500: Ends the program.

stick |

[LISTING

REM PICKUP
BOSUB 1100
PRINT"..PICKUP.STICKS"

LET T=4:G0SUB 1400:GOSUB 2800
LET S=21:LET L=7

GOSUB 28003 PRINT: PRINT

LET Z$=STR$(S)
PRINT -Tan.ss.
LET T=1:B0SUB
ﬁkENTIPRlNT"m 60."3
GOSUB 2100

528
400

IF K>L THEN GOTO 150
IF K<{=0 THEN GOTO 280
IF K>S THEN GOTO 150
LET S=5-K

IF 530 THEN GOTO 330
IF 5=0 THEN GOTO 300
LET S=SeK

280 PRINT:PRINT*SILLY":B0SUB 1400z
60TO 150

LET T=2:G0SUB 1400:60T0 410
PRINT:PRINT “YOU. TOOK.LAST.STICK"
PRINT: PRINT “YOU.LOSE.''"

LET Z$=5STR#(5)
PRINT:PRINT "TOTAL.1S.
LET T=1:B08UB 1400

IF 8<>1 THEN GOTO 400
PRINT:PRINT “I.HAVE.TO.TAKE."
PRINT:PRINT “LAST.STICK"
PRINT:PRINT “YOU.WIN. !!":60TO 500
LET R=S5-INT{(5-1)/(L+1))&(L+1)-1z

"%

LET $=5-R
PRINT
LET Z#=5TR$(5)

PRINT "TOTAL.IS.";Z$

LET T=3:608UB 1400:GOSUB 2800
BOTO 150

STOP

I —




NUMBER, PUZZLES: STAR COURSE |
| CINE BT ]| 35 T ki voue

Lines 100-130: Set the text area
and print the tite onto the
screen. Line 260: 1f your
correet one this lin
ines 140-150: Choose a ran- | program to the f
lom number from 1 to 100, ages at the end

a
sends the
al report mess

Lines 160-180: Set the initial | Lines 270-280: Calculate how
of the counter which keeps | close you have come to the right
track of the number of guesses. | number,

This program requires that
steer by the stars to a precise

tion somewhere within the

randomly
of the galaxy

100 grid sections, You must take
p there, as quickly as

The computer’s choice of loca-
tion is a sceret number that you
ess in the fewest possibl
» as to conserve fue
With cach guess you make, the
computer prints out a row of
etween one and six stars. With
six you are far off target. When

cation in no less than seven
guesses every time. Less than five

is very good indee
Each st the screen repre

sents a power of 2

(64
for values o 128

6 stars

stars =

80



| NUMBER PUZZLES: STAR COURSE |

Lines 290-310: Establish how
many stars distance away you
are

Lines 320-370: Print the cor-
rect number of stars on screen
Line 380: Sends program back
for the next guess.

Lines 390-440: Print report
messages and stop the program.

«In ling 310 the symbal «
1o the pawer af two.

LISTING

B

REM STARS
BOSUB 1100

PRINT *...STAR.COURSE"

LET T=2:B0SUB 1400:G0SUB 2800

LET G=G+1
PRINT: PRINT

PRINT “LOCATION.PICKED"
PRINT
PRINT
PRINT
PRINT “WHAT.IS.IT?.";
GOSUB 2100

IF K=R THEN 6OTO 390
PRINTzPRINT

"BETWEEN. 1.AND. 100"

LET 5=832:LET W-w+1:60TO 300
PRINT: PRINT
FOR M=1 TO W
PRINT "8.";
NEXT M

PRINT

LET T=4:B0SUB
B0TO 170
PRINT:zPRINT
IF G>6 THEN PRINT*DREADFUL !
IF G<7 AND G>4 THEN

PRINT "NOT.BAD!"

IF 6<5 THEN FRINT "VERY.GOOD
PRINT: PRINT: PRINT "YOU. TOOK. "
BTR$(G); ".TRIES"

PRINT:STOF

1400

stands for S

Thl



| SCIENCE PROBLEMS: CONVERSION |

INTRODUCTION

While travelling through Tran-
sylvania you arrive at a village
where you wish 1o spend the
night. There is nobody around at
the local inn umil a helpful
passerby tells you to wait for the
innkeeper's wite. You can't miss
her in a crowd, he adds, as she is
two metres tall. You scrarch your
head and wonder exactly how
high that is.

Later an you are shown your
room. From the doorway you
decide that it is not for you. The
place looks bug infested. Don't
worry about the fleas says the
innkeeper's wife. They can only
leap 20 centimetres. Nervously
you wonder if any have already
reached you from the bed on the
other side of the room.

Later that evening you snap a
lace an your boots. The innkeep-
er's wife says she has cord that is
12 millimetres thick. Will that
do? You are unsure.

Even if you never visic Tran-
sylvania you may sall find it
uscful to know what the metric
cquivalent of inches, feet and
yards amounts 1o, The program
which follows is a uscful conver-
tr from imperial to metric
measurement and vice versa,

It also allows you to feed in
any combination of measure-
ments, so that Syd:2ft:7in gives
the same answer as 211 inches.

Line 110: Sets up text area on
the screen.

of
the

Lines 130-160: Print choi
conversion mode onto
screen.

Lines 170-180:  Sclect conver-
sion mode.

l.mu 190-210:
values.

Input metric

Lines 220-240:  Calculate
cquivalent imperial valucs.

Lines 250-260: Print out the
answer i imperial units.

Lines 270-290:
values.

Input imperial

s 300-320:  Caleulate
cquivalent metric values.

Lines  330=340:
answer in metric

Print out

]



' SCIENCE PROBLEMS: CONVERSION

LISTING

100 REM CONVERT
110 GOSUB 1100
120 LET X=0:LET Y=5:GOSUB 1700
130 PRINT"....HEASUREMENTS”
140 PRINT:
PRINT "A. IMPERIAL.TO.METRIC"
150 PRINT:
PRINT “B.METRIC.TO. IMPERIAL"
160 PRINT:PRINT:
PRINT “TYPE..A..OR..B
170 GOSUR 1500z IF G$<>"A" AND G$<>"B"
THEN 6OTO 170
180 GOSUB 2B00:1LET Y=2:1GOSUB 1700:
IF G$="A" THEN BOTO 270
190 PRINT *.

200 PRINT:PRINT “CENTIMETRES.:."3:
GOSUB 2100:LET H=H+108K
210 PRINT:PRINT "MILLIMETRES.:.

GOSUB 2100:LET M=M+K
220 LET I=INT{M/25.4+0.5)
230 LET Y=INT(1/36):LET I=I-36%Y
240 LET F=INT(I/12):LET I=I-124F

270 PRINT “......YARDS.:."5:
GOSUB ZQOOILET I=368K

280 PRINT:PRINT * +FEET.1.733
GOSUB 2100:LET I=I1+128K

290 PRINT:PRINT ".....INCHES.:."j1

300 LET M=INT(25.481+0.5)

310 LET A=INT(M/1000)sLET M=M-1000%A

320 LET B=INT(H/10):LET C=M-10%B

330 PRINT:PRINT " -"3Az
PRINT:PRINT "CENTIMETRES. 1. " 3B

340 PRINT:PRINT "MILLIMETRES.:."3C:
PRINT: PRINT: STOP

|




[ SCIENCE PROBLEMS: AVERAGE SPEED|

Lines 130-150: Print title of the
and then dle

s | only calculate journeys up to
= | hours in length. It docs this using
the 24-hour clock

tl Lines 160-210: Input the st

lmE; ing times and the arrival times o

Sets up an array for | the trip.

2 track of elapsed time up

w0 24 hours Lines 220-240:
time elapsed in

the

Line 120: Sets up the text area
on the sereen. Line 260: Prins out length of

pro at o
ommuters mad with frus
1f they were to enter the
left home, the
at the of

discover that the L \
of their journcy was less than a \
first class sprinter’s (20 mph). \

This is also an_intercsting
program to use with a railway
timetable and an atlas that shows
distances betw

. i \

rent routes it is possible

the one which takes the least

time to travel and for which the

computer can caleulate your

peed. It could also be \

tecide whether travelling j

by <ar or train is faster or, over

shart distances, train or planc.
One point to bear in mind,

however, is that the program can




'SCIENCE PROBLEMS: AVERAGE SPEED |

travelled. | [TISTING
s 270-280: Input distance
travelled. 100 REM SPEED

110 DIM Ti2)
ines 290-300: Calculate the 120 BOSUB 1100
average speed and print it on the | | 130 LET X=3:LET Y=D/2iG0SUB 1700z

sCreen. PRINT "AVERAGE.SPEED'
140 LET T=3:GOSUE 1400:GOSUB 2800
Line 310: Stops the program. 1S0 LET X=0:LET ¥=3:G0SUB 1700

160 PRINT"STARTING. TIME"
170 PRINTzPRINT "HOURS.:.";: |
BOSUB 2100:LET T(1)=603K
180 PRINT:PRINT "MINUTES.:."j:
BOSUB 2100:LET T(L)=T{1)+K
190 PRINT:PRINT “ARRIVAL.TIME"
200 PRINT:zPRINT "HOURS.
BOSUB Z100:LET T(2
210 PRINT:PRINT "HINUTES. 3s
BOSUB 2100 LET T(2)=T (2)+K
220 1F T(2)<T(1) THEN
LET T(2)=T(2)+720
230 LET U=T(2)-T(1)
240 LET H=INT (U/60):LET M=U-60%H |
250 GOSUB ZBOO0ILET X=0:LET Y=2:
11 GOSUB 1700
|| 260 PRINT "TIME.TRAVELLED.
PRINT jH;".HOURS. . "3M;
270 PRINT:PRINT:
PRINT “DISTANCE. TRAVELLED"
280 PRINT:PRINT "MILES.:.";:
GOSUB 2100
290 LET S=INT(608K/U+0.5)
"AVERAGE . SPEED. =" 3
RINT S5 . MPH.
TOP

sPRINT:
MINUTES"




[SCIENCE PROBLEMS: FLY BALL |

a ball into the air ar different

specds. Then & ks you
estim e that it will s
aloft il ik

height that it will react
¢ program ope

ric units only  so sp

caleulated in metres per second

{about 45 m/s).

One of the casiest ways 1o
visualize the effect of the diffe-
rent launch speeds in the prog-
ram is by constructing a bar
graph that plots heig)
velocity, Let the starting velocity

starting velocity (mis)

be along the base. Height can be
measured on the vertical axis.

You should soon be able to
predict the height the ball will
reach and the time it stays aloft
simply from the speed at which it
is launched.

You will swifily discover that
height increases dramatically
with the ]uuuh of time the ball
stays in the

NOTES ]

ts up the area of the
text on the screen.

Line 120: Randomly selects
values for the initial velocity of
the ball in a range from 11 mis to
45

Linc 130: Prints a message
showing the initial velocity.

| Lines 150-180:  Ask you to
guess the time the ball is aloft
and the maximum height it
reaches; calculate the

results.

correct

Line 190: Stops the program.

Lines 200-230: Subroutine that
compares your guesses with the
actual values and then prints the
answers.




SCIENCE PROBLEMS: FLYBAIL |

170
180

190
200
210
220

REM GRAVITY
BOS|
LET N=35:60SUB 1300:LET R=R+10
LET X=0:LET Y=2:B0SUB 1700:
PRINT*BALL . THROWN: . “1Rj . H/5"
LET T=4:60SUB 1400
PRINT:PRIN
PRINT “TIME.IN.AIR?:"
GOSUB 2100
LET A=INT(28R/9.81+0.5)3
GOSUE 200: PRINT *.SECONDS™
PRINT:PRINT “MAXIMUM. HEIGHT?: "33
BOSUB 2100
LET A=INT(RER/19.62+0.5):

s PRINT ".METRES"
PRINT: STOP
IF ABS(K-A)>A/5 THEN GOTO 220
PRINT:PRINT “WELL .DONE
PRINT:PRINT "ANSHER.1S."
RETURN

L]



"SCIENCE PROBLEMS:

simpler scale, His
was divided into a 100 units

between the freceing

of water and i
However, converting from one
scale to ¢ a difficult

and time-consuming calculation.

The formula for changing Cel-

sius degrees into Fahrenheir de-

grees is 9/5x°C+ 32, Converting

from Fahrenheit 1o Celsius s

‘;z 32%509. Ammpum is u-l::
v

On a hot summer day, as the
temperature rises to 30°C (867F),
we all head for the shade to find
relief. In the dead of winter .1
cold spell of = 20°C (—4°F) ke
us huddled indoors for warmtl
Yet these ﬁg.m fade intc
significance compared to the ex-

thermometer in Libya has
climbed to S8°C (136°F) 1o set a
record high while in Antarctica
—88°C (—127°F) of cold has
htcl! reported.

ntrast, man-made
greatly exceed any-
(hmg found on Earth. Labora-
tory temperatures low enough to
frecze air are common while
research scientists have come
within a fraction of a degree
of absolute zero -273°C
(=460°F), the coldest tempera-
ture that can exist in the uni-
werse. At the other end of the
scale core temperatures of the
Sun reach 15 million °C (27
million “F).

In 1714, the Dutch physicist
Gabriel Fahrenheit invented the
first mercury thermometer. With
it he worked out a temperature
scale we know as Fahrenheit
degrees.

!’

. On this scale water
freezes at 32° and boils at 212°,
Not long after Fahrenheit (in
1742) a Swedish astronomer
named Celsius developed a much

chint such = s The progeany
that follows will enable you to
complete the blanks in the con-
version table below.

(%]
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'HOT & COLD TEMPERATURES
\

LINE NOTES || |LIsTING
Line 110: Sets up the arca of the
text on screen. ol en Tl
Lines 130-180: Pri 120 LET X=0:LET Y=23:GOSUB 1
on screen asking you to choose a 130 ﬁ;::_"....rmvms-,mmn
specific conversion mode and to | i “""“Eﬂs o -
caner the: wmperacure in which | [IS0IERIRTRERINE a2 DENTEBRADE T
yeaasireited, 150 PRINT:PRINT “B.=.FAHRENHEIT.TO":
PRINT:PRINT "....CENTIGRADE"
Lines 190-230: Input values as 5
centigrade degrees, convert them | [ 140 PRINTIPRINT CPRESS. 0. -0 B2 -
to Fabrenhenr and prine the | oS LTONIE
ek 180 GOSUB 2800: IF G#="B"
THEN 6OTO 240
Lines 240-270: Input|| 190 LET Ym4:60SUB 1700:
Fahrenheit values, convert them PRINT “CENTIGRADE. :
to centigrade and print the 200 GOSUB 2100:LET C=K
answers. 210 LET F=INT(C$1.8+32.5)
" 220 PRINT:PRINT “FAHRENHEIT.:."j;F
Line 280: Stops the program. 230 BOTO 280
240 LET Y=4:B0SUB 1700
PRINT “FAHRENHEIT.
250 GOSUB 2100:LET F=K
260 LET C=INT (58 (F-32) /9+0.5)
270 PRINT:PRINT "CENTIGRADE.:.";C
280 PRINT:PRINT:STOP




[SCIENCE PROBLEMS: TUMBLEDICE |

reach them.

INTRODUCTION

In any game that involve E
ing tw £
man or craps, the number you
get with any single roll is e
a matter of chance. It is

on the face of the dic
However, the same does not

hold true for a large number of
throws. Here the laws of prob-
ability apply and

possible

o

what the resultawill be.
There is a very simple explana-
1 stop to

Over a hundred throws you will,

6& 1 3&4
5&2 2&5
4&3 1K6

— with double sixes. Inu:\ur
wobds, the odds of a reven
thrown are six times as g
for a twelve.

Skilled players of backg:
mon always take the probability
of different numbers into
account when placing their
pieces. They try to avoid moving
into positions where likely dice
combinations can throw  them
out, yer they will take greater
only hard to

In this program the roll of two
dice is randomly simulated by
the computer some 180 times
over e distribution of the
numbers thrown is plotted on the
screen. The final result is also
printed out.

You can compare the result to
the average probability of the
numbers occuring. As ofte
and 12 are throw

3 & 11 are 2 as likely;
4,5,9 & 10 are 3 as likely:
68 8 are 5% as likely;

7is 6 as likely;
Of course | can never occur
when only two dice are being
rolled at the same

as 2

Line 160: Establishes the i 1l

values of the dice.

Line 170: Prints a message on
screen to indicate the results of
each throw.

Line 180:
numbers  which
throw of each dice.

Calls up random
simulate the

Line 190: Prints cach throw of
the dice on screen.

Lines 200-240: Repeat the dice
throw 180 times and show the
results with a row of stars.

Lines 250-280: Print our the
total result of all the thr

ws in a

[m m:l double column list.

Line 110: Sers up an array to
contain the numbers rolled by
the dice.

Line 120: Scts up area of the text

on screen.

Lines 130=150: Print on screen
a list of the values the dice can
take.

Line 290: Stops the program
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DIM AC12)
120 GOSUEB 1100:LET G=0
130 FOR 1=1 TO 12
140 LET X=1-INT(I/10):LET ¥=I:
GOSUB 1700:PRINT ;1
150 NEXT I
160 LET N=6:FOR I=1 TO 12:LET A(I)=0:
NEXT I |
170 LET X=0:LET Y=14:B0SUB 17003 |

PRINT "DICE.ROLL:."
180 LET G=6+1:60SUB 1300:LET A=R:
GOSUB 1300
190 LET X=13:LET Y=14:60SUB 1700z
PRINT 3A;"+";R |
200 LET T=A+R:LET A(T)=A(T)+0.5:
IF A(T)>17.5 THEN GOTO 220
210 LET X=A{T)+2.5:LET Y=T:
BOSUB 1700: PRINT “#*
220 LET T=0.4:GOSUB 1400:
IF G<180 THEN GOTO 180
230 LET T=6:60SUB 1400
240
250 LET X=4:LET Y=1:60SUB 1700:
| PRINT "RESULTS":FRINT
260 FOR 1=1 TO 11 STEP 2
270 PRINT 313".-."328A(1);
TAB(10) § T+1;".~. “;28A(I+1)
XT I
290 PRINT:STOP




\ SCIENCE PROBLEMS: FAST BR.AKES

along a count
your sports car you feel quite
confident about doing 80
since the road ms quite
deserted, Suddenly, at the top of
a rise and some ten metres ahead
of you, you see a stop sign. By
the time your foot |n|\\|n brakes
can you still read the sign? How
u continue 15 trave

By th

| while the car is stopping?
| time you have come to
plete halt how far have ye
S you s glimpaed thesun?
Stapping a car 1s an action that

takes two separate st
thinking about braking and
actually braking. Although com-

mon sense tells us that the faster
a car travels the longer it takes to
stop, what is less well known is
that the amount of time spent
thinking tremendously
compared to the spent

varies
time

As a rule of thumb the High-
ay Code of Britain reckons that
thinking distance 15 roughly
20cm for every kilometre per
hour a car is moving. At 10km/h
you will have gone two metres
befare you hit the pedal. At
100km/h this distance increases

| speed in

t0 20 metres. However, braking
matically as
reases — from 39m at
80knvh to 76m at 112kl (the
legal speed limit). At very sl
speeds you spend more time
thinking than brakin

distances rise d

you are asked to enter different
speeds of travel. These are con-
verted by the computer into the
ces you travel while think-
ing, braking and coming to rest.
At what speed does thinking
distance equal braking di

Line 110z Sets up the area of the
text on screen.

Line 120: Prints the title of the




' SCIENCE PROBLEMS: FAST BRAKES

program on the screen

Lines 130-160:  Ask you to
enter the speed at which you are
teavelling. If this is more than
112kmvh the program lets you
know that you are breaking the
speed limit.

Line 170: Calculates the dis-
tance taken 1o stop

180-210:  Print out
ers for thinking and braking.
nces and total stopping dis-
tance.

Line:

Lines 220-240: Plot the
graphics symbols which compare
elled while thinking
ance travelled
(B), then end the

LISTING

REM BRAKES

BOSUB 1100

LET X=0:LET ¥=3:GOSUB 1700:

PRINT "BRAKING.DISTANCES"
PRINTzPRINT "HOW.FAST. (KM/H).";
BOSUB 2100: IF K<113 THEN GOTO 170
PRINT:PRINT "OVER. THE.SPEED.LIMIT"
LET T=6:GOSUB 1400:60T0 110

LET A=INT(K/5+0.5):

LET B=INT(K$K/166+0.5)

PRINT:PRINT *DISTANCES. (IN.M)"
PRINTzPRINT "THINKING.
PRINT:PRINT "BRAKING..";B
PRINTzPRINT "TOTAL....";A+B
PRINT:FOR :-1 Tﬂ INT (/540,513
PRINT
FOR I=1 TO INT!B.’S*O.S)
PRINT “B";:NE]
Pmu'r:PRl:NTnsTrJF

3
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n?

INTRODUCTION

Tremendous news! You have just
won £25,000 in the football
pools and are now faced with the
happy problem of deciding
whether to spend it all at once
(say buying 3,000 software cas-
settes) or else investing it in order
w become a millionaire by the
ume you are forty. You choose
the latter option.

The question is how best to
invest your money. Putt
Lady Belle in the fifth race simply
because the horse is starting at
40-1 odds takes more nerve than

this rate how many y
our loan to the bank 1o
row to a million pounds?

By contrast, a friend who &

| vague about his busin

opening a computer shop and
rates his chances of success as
very high tells you he nceds a
an of £25,000 to start up. He
offers 1o pay you 30% interest
provided that you leave the loan
in the business for 25 years. How
much will he eventually repay?
A third option arises when a
d of a friend, who is a bit
ess except
to say that it involves interna-
tional flights in small planes to
d airstrips, sacks of used
notes and some very tough-look-
ing business associates, would
like to borrow your mency for
25 at 16% interest
ffers to pay com-

erest,
of the three loans do
ant to make

Which
vou choose if you
your million pound

The thing to b

st
by the same amount year by
whereas compound interest take

the interest earned each year and

on a growing pool of mon

In the program which follows
you are asked to
of your investme
and the time for
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e

REM INTEREST l

110 BOSUB 1100

120 LET X=0:LET Y=D/2:GOSUB 1700

130 PRINT “SIMPLE.AND.COMPOUND":
PRINT:PRINT ".....INTEREST"

140 LET T=3:GOSUB 1400:GOSUB 2800

150 LET X=0:LET Y=2:60SUB 17003
PRINT "SIZE.OF.LOAN?Z."5:
BOSUB 2100:LET L=K

GOSUB 21003 LET I=k
170 PRINT:PRINT “TIME.IN.YEARS.
GOSUB 2100:LET Y=K
180 LET R=INT(L+LE1$Y/100+0.5) |
190 PRINT:PRINT “AMOUNT.TO.REPAY.1S" |
200 PRINT:PRINT ;R;". (SIMPLE) "
210 LET R=L:FOR N=1 TO ¥:
LET R=RE(1+1/100):NEXT N |
220 LET R=INT(R+0.5)
230 PRINT:PRINT ;R;". (COMPOUND) *
240 PRINT:STOP

[Answers on page 118

] | [LINE NOTES ]

Line 110: Sets up the arc
text on ser

Lines 120-140: Prine the title of
the program on

screen.

nes 150-171 Ask you 1o
put the values which will be
used as raw data to calculate
interest paymes

Lines 180-240: Work out the
amount that has 1o be repaid if

pound interest is
being calculated, then stop the
program when it has finished.




| SCIENCE PROBLEMS: MOON

|

Eve
heavens and observed the night
sky he has been fascinated by the

mysteries to be found there. Even |

before the invention of the most
primitive telescopes, astronom-
ers were able to recognize and |
name the larger and nearcr
planets of the solar system. Mer-
cury, Venus, Mars, Saturn and
Jupiter were all known before
the 17th century. With the de-
velopment of the telescope by
Galileo in 1609 astronomy was
transformed; although it was not
until 1781 that the nexe planet,
Uranus, was found by Herschel,
Since then the number of
planets known to orbit the Sun
has increased to ninc and astro-
nomy has become a science in
which mathematics, and now
computers, play a vital part.
Probably the most prominent

observed since time immem
From one new moon to the nex:
if we watch night by night, we
| first see a thin crescent appear. |
| Then, over the next two weeks, —
| the crescent gradually thickens |
until a_full moon fills the sky. |
Thereafter it slowly wanes for a |
reher two weeks until another |
new moon begins. The exact |
| periad between one new moon
| and the next is 29 days, 12 hours,
| 44 minutes and 2.9 seconds.
We will use a simplificd
method here 1o calculate the
| phases (age) of the Moon. Don't
| worry about understanding the
| mathemarics involved. They are
rather obscure. But the result is
accurate to w 0 days.
The program gives the Moon's
| age in ce the last new
| moon. By referring to the dia-
| gram you can find the corres-
ponding shape it will have.

DATA

The accuracy of this program

| can be rested if we look at the
| dates of some cclipses of both the

| Sun and Moon. These dates can

| be found in astronomy books.
Now it is a fact that an eclipse

of the Moon can only occur
when the Moon is full. An eclipse
of the Sun can ouly oceur when

. |the Moon is new. If you arc in

doubt about this, any good book
on astronomy will explain why.
Listed below are eclipse dates
- past and future. Can you find
out which are eclipses of the Sun
and which of the Moon?

(1) 20 FEB 1924
(2) 14JAN 1926
(3)27 NOV 1928
(4] 9MAY 1929
(5) 28 APR 1930
(6) 2APR 1931
(7) 30 JUL 1935
(8) 3 MAY 1939
(9) 19 DEC 1945

(10) 26 JUL 1953

(11) 25 DEC 1954

(12) 8JUN 1956

(13) 30 DEC 1963

(14) 4JUN 1974

(15) 18 APR 1977

(16) 16 FEB 1980

(17) 6 JUL 1982

(18) 4DEC 1983

(19) 30 MAY 1984

(20) 4MAY 1985

(21) 70CT 1987

(22) 6AUG 1990

(23) 21 MAY 1993

(24] 27 SEP 1996

(25) 11 AUG 1999

(26 16 JUL 2000

L LA NOI@0]0

New moon
o

Full moon
1415 18

Phases of the Moon

96 j_



' SCIENCE PROBLEMS: MOON

[LISTING

REM MOON
BOSUB 1100

LET X=0:LET Y=4:GOSUB 1700:
PRINT “ENTER.THE.DAY:.";

GOSUB 2100:LET D=K

PRINT:PRINT "NOW.MONTH. (1-12)z.
BGOSUB 2100:1LET M=K

PRINT:PRINT "YEAR(4 FIBURES):.";
BOSUB 2100:LET Y=K

LET Z=Y/19:
LET Z=INT(209%(Z-INT(Z)1)
LET Z=Z+&+INT (Y/400)+

INT (Y/300) ~INT (Y/ 100) +H+D

PRINT: STOP

LINE NOTES
Line 110: Scts up area of the text
on screen.

s 120-160: Print messages
ing you to cnter the day,
th and year (as a four-figure
number) in which you are in
terested.

Lines 170-200: Caleulate the
age of the Moon.

Print out the
ular date

Lines 210~
Moon's age




| SCIENCE PROBLEMS: PINBALL

INTRODUCTION

This program recreates an old-
fashioned pinball machine that
can somctimes still be found in
amusement arcades or antique
shops. A ball enters at the top
and travels toward the bottom.
long the way it bounces against
pins and rolls between them
adding to the score.

The interesting thing about
this sort of machine at the
chances of a ball ending up in a
particular slot at the botom of

ly be predicied
I's Triangle, a
I rule discovered in

i
sesult of meeting the Chevaller
de Mere, a renowned

ing different combi
dice. Pascal was able to show
that a
could be crea
If this triangle is applicd
pinball table it can be used to
predict the chances of a ball
¢ up in different slots along

end up cither on the extreme
right or left but 20 chances in 64
that it will fall into the centre.

1331
14641
1610 10 51

1615 20 15 6 1

am which follows |
Triangle is create

the computer and tested to see if

the actual results of dropping a

ball 64 s are comparable

the results predicred by Pascal.

[LNENOTES |

Line 110: Sets up an array with
seven spaces.

Line 120: Estabisshes the text
arca of the screen.

ne 130: Initializes the value of
the number of trials.

| Lines 140-220: Print the title of
the program on the screen an
also the layout of the pinball
table.

Lines 230-240: Start the ball at
the top of the table

Lines 250-260: Erase the ball
after it has moved on to the next
osition




SCIENCE PROBLEMS: PINBALL |

Lines 270-290:
down through the

100 REM PINBALL ‘

Line 300: Chooses randomly || 109 BEH PIND

whether the ball goes rightor left || 1500 2nn P o o0

|
ov she ball| [TTSTING ~ ‘ ‘
i
|
i

asit falk. 130 PRINTILET 6=0
Line 310: At the position where || 150 LET X=1*ET Yo s 1700 |
the ball lands anc is added to the | | 150 | ET Te2:GOSUB 1400: GOSUB 2800
score. 170 LET X=8:LET Y=2:GOSUB 17003
. PRINT"+"
Lines 320-330: Print totals of || yao LET HeFsLET Ym2BOSUB 1700
cach of the seven scares. PRINT +.+%
190 LET X=46:LET Y=4:60SUB 17003
Line 340:  Adds one 1o the PRINT 5.+, 4"

counter for the number of trials. 200 LET X=5:LET Y=8:GOSUB 17001
PRINT+, 4. 4. 4%
Lincs 350-410: Print the acual || 210 LET X=4:LET ¥=10:60SUB 1700: |
results after 64 trials and com- PRINT*+. 4.+, +, 4" ‘
|

pare them to the predicted re 220 LET X=3:LET ¥=12:60SUB 1700:
sults; then end the program. PRINT"#+. 4. +. 4. 4. 4"
LET X=B:LET Y=1

400
BOSUB 17003 PRINT*. "
IF ¥=13 THEN GOTO 310
LET y=y+2
IF Y=1 THEN GOTO 240
LET N=2:GOSUB 1300:LET X=X+28R-3;
LET 7=50+23R:GOSUB 2400:60T0 240
LET TU(X/2)=T(X/2)+1
LET Y=13:LET X=1:GOSUB 1700
FOR I=1 TO 7:PRINT ".";T(I)gs
NEXT 1 ||
LET T=3:GOSUB 1400:LET 6=6+1:
IF G<64 THEN BOTO 230
LET T=4:G0SUB 1400:B0SUB 2800
LET X=0:LET Y=2;GOSUB 1700 |
PRINT“PASCAL"S.PREDICTION" |
PRINTZPRINT".1.6.15.20,15.6.1" |
PRINT:PRINT"YDUR. RESULTS" | |
PRINTzFOR I=1 TO 73PRINT ".";
T §aNEXT I
PRINT:PRINT: STOP




WORD PROBLEMS: CANUTE |

1000 years ago Canute
of England, Den
nd Nocway. Annoyed by
the fattery of his courtiers and
their awe of his power, Canute
deaded 1o teach them a lesson.
it by the edge of the sea one
and ordered the ng
ot to wet him. As the rising
ers lapped over his feet he
convinced his followers
that even a mighty ruler such as
he, at the end of the day, was
merely am,
In this game for two or more
players King Canute risks
another version of his famous
soaking, One player, the word-
chooser. secretly keys in a word
of up ta 13 letters. The compus
then displays a picture of King
Canute on the screen and, next
to him, a line of blank spaces,
for cach lewer of the un-
known word.

Now each word-sceker in turm
must press a letter key. If the
hidden word contains the letter
that has been selected,
er prints it in
space on the serees
bad guesses cause the ude 0
come in and slowly cover Ca
nute.

The

the com:

the correct

However,

im of the game is to

discover the secret word before
Canute
the tid

is completely covered by

| Lines 110-12

e the text
rea on the screen and print the
first message.

Lines 130-140:  Take
word and store it as KS.

seeret

ines 150-240: Draw figure of
Canute and print the title of the
game.

e 250:
subroutine,

Ser

s pro a

ines 260-330: Print message
10 player who is guessing the
word and show the number of
letters it contains with 3 row of
spaces.

Lines 340-530: Set up a loop so
that with each wrong guess the
tide advances on

Line 360: Stops program when
ude covers Canute or when the
secret word has been found,

Line 370: Takes the letter that
has been guessed and stores it

s 380-470: Check the letter
against the secret word, 1f cor
itis printed on the screen.

480: Stops rising tide if the
right letter is found and prepares
for the next letter to be guessed.

Lines 490-520: Produce a rise
in the tide of asterisks that slowly
Canute

Line 550: Stops the program,

Lines 560-590: Form a sub-
routine that scts up the print
position of the text.




| WORD PROBLEMS: CANUTE

VARIATIONS || [LISTING

uld like to add *win or
ssages 1o the program, | | 100
following lines 110

352 1F 1= THEN 6OTD 440 140
354 IF Ne1 THER 6010 189
649 FRINTSPRINT *30HIGH. TIDECC

18 FRINT .:;g
626 PRINT *THENORD. 1S *;18 bl
&3 5T =
78 PRINTIPRINT *3)MELLDONEC(* 210
718 FRINE 220
724 1F 126 THEN 6010 758 230
734 FRINT *BUT.CAMTE" 240
748 PRINT *15.VERY. MET* 250
758 STOP 260
270

As the program now runs King g
nute vanishes \ll!dﬂ xll\ tide 300

For expert players, change line || 380
20t0:

S FRINT “Hinin 390

The person guessing the sceret

word wil then have to remember || 420
which letters have already been

od. 440
tried. e

If you want the computer 1o
ensure that a word of more than
13 letters cannot be chosen use
the following line

135 IF LENGKS)DI3 THEN BOTO 124

560
570
580
590

e——————————

REM CANUTE
BOSUB 1100
PRINI'ENYER.A.SECRET.HD“D."
GOSUB 22

BOSUB ZEOOXPFID"!PFIHT
PRINT". . CANUTE"
PRINT".
PRINT". . (-}

BOSUB 560
PRINT"PICK. A.LETTER"
LET X=(W-LEN(KS)+6) /241
LET Y=F42

1700
FOR N=1 TO LEN(KS)
PRINT*=";

DIM WiN-1)
FOR T=13 TO O STEF
GOSUB

IF T=0 OR Ne=l THEN GOTO S40
GOSUB 1500

FOR P=1 TO LEN(K$)

GOSUB 2600

IF G$<>P$ THEN GOTO 470
LET X=P+ (W-LEN(KS) +4) /2
LET Y=Fel

GOSUB 1700

PRINT 6%

IF W(P)=0 THEN LET N=N-1
LET W(P)=1

NEXT P

IF ¥=F+1 THEN GOTO 350
LET X=0

LET Y=T#F=7

GOSUB 1700

FRINT G8:"8588ss";

NEXT T

LET X=W/2-3
LET Y=F+7
BOSUB 1700
RETURN

“This is.the only use of 0 as a letter — nat zefo.




| WORD PROBLEMS: LASTWORD

INTRODUCTION

Since Victorian times making
ladders has been a popular
pastime. For instance, can you
change “last’ w0 ‘word" in five
moves? You can only change one
letter at a time, and you have to
form a new four-letter word at
cach step on the way. One poss-
ible answer is:
T 1) Lost
2j 1os

4) wore
5) wonn

3 Lok
Now try a more difficult word

ladder such as changing CHIP to

There is an answer

word very-
body then takes it in turn to add
w the ladder, starting with the
first word chosen. Whoever can-
not make a new word passes and
presses RETURN {or
R or NEWLINE). When

o player can continue with &

word the
unced.

There is only one special rule
to remember. If a letter has been
ed cight times in one position
cn the next player must change
that letter rather than any other.
For example, if a player enters
et Eie oG s alead

winner s

an

enem 2!00

BOSUB 1300
DIH L{4,26)
BOSUB 3000
LET T=0

1200
1F T>0 THEN PRINT
“LAST.WORD.

PRINT
LET Re=R+1

PRINT V$(R)
PRINT

BY:
IF T>0 THEN PRlN't v (LW}

IF RY THEN LET R=1
PRINT"ENTER. A. WORD: *

IF K$<>"" THEN LET
IF T=0 OR K$="" THEN GOTO 400

L=0

i
will print 5
The next person to go must
change the fourth letter (the ¢).

Line 110: Pos:
the screen,

Lines 120-150:
to the playe

Print messages

Linc 130: Stores the number of
players as variable

Line 140: 5o wp anvacray VSto
contain the playe

Lines 160-190:

Form a loop

which stores the players’ names
as clements of

Line 200: Stores a random
number R. This number will
determine which player starts the
game.

Line 210: Sets up an array L to
record the number of times the
26 lewers of the alphabet are
used in the four columns of the
word list.

Lines 220-230: Set up an army

variable T to count the words.

Lines 240-250:
then print message

Clear screen




| WORD PROBLEMS: LASTWORD

BOSUB 2700

NEXT P

LET X=a+W/2
FOR Y=F TO F+&
20 1700

NEXT ¥

STRE(L)3">. "3
6OSUB

LET T=T+1
LET Ws(T)=K%
LET LwW=R
LET P=0

LET P=P+1

PRINT
PRINT VS(LW);

350
360
370
380
390
400
410
&

430
440
450
460
470
480
490
500
510
520
530
540
550

560 STOP

FOR P=4 TO 1 STEP -1

LET L(P,A-&4)=L(P,A-64)+1
IF L(P,A—64}>7 THEN LET L=F

IF T+Y>F+6 THEN PRINT W (T+Y—F-8)

IF L>0 THEN PRINT“NEW.LETTER.";

1F Ks$="" THEN BOTO 520

IF P<K AND T<&0 THEN GOTO 240

CWINS.ceanannnaanas™

*For Spectrum, change line 300 1o DIM VS(26,7)
RETURN and lina 3000 1o DIM WS$160.4):RETURN

Line 260: Prints the
player who. supplic
recent last word.

ame of the
the most

Lines 280-320: Determine the
number of the next player, then
print his or her name and request
that a ward be entered.

Lines 330-390: Form a routine
that checks the last word cntered
for letter repetitions. Line 340
ensures that the routine is nat
cartied out at the start of the
game or if the last player has
passed.

Lines 400-440: List the last 15
words entered.

Line 450: Prints a message thata

new letter must be played as the
old onc has already been used in
a given position cight times.

Line 460: Storcs the new word
entered as KS.

Lines 470-500: Add the new
word to the list in WS, provide
that K$ is not the empty string **
which shows that someone has
passed on their last

Line $50: Announces winner.
530-560:  Ensurc the
game ends when 60 words are
reached, otherwise the program
returns to line 240,




| WORD PROBLEMS: CODE

m‘I’RDDUG'[‘IDN

In-this pre puter
ates a random cml:' which it
muufnrlm mes

ch

Hhced by A et a5 it A

ght become Q, B becomes T
and soon,

The number of possible codes

With this pro-
n soon find ot i

gram you
us to become a

will peine blank spaccs for the
decoded version. Look for one-
Tetter words first, then two-letter
You might

vou have decipl
messa
1

t may help you to know that
the ten letters used mast often in

written En

Thess may maakch up wkth soms
of the most com ctiers. in
the coded messag

VARI S
In order to bring the program to
an end when the message has

ing Imn

the necessa

185 LET

AU 1F MIPYCOIZ THEN PRINT *="j3
LET Gl

ST 1F WIS WD Kdes THEN
- ST

m IF 01 THEN GOTO 438
GOSUR 140 SOSUB 12843510

Lines 110=120: Define the text
size and position and print the
rst message on the screen.

Lines 130&150: Store the secret
message as KS and its length as
L

Lines 1408610: Set up a coun-
ter for points gained with wrong
gucsses.

Line 160: Clears the scree

Lines 170-190:
Jand M.

Set up three

LET S=0
LET L=LEN(KS$)
GOSUB 1200

DIM C(26)

DIM J(L)

DIH ML)

FOR N=1 TO 2&
LET C(N)=N+&3
MNEXT N

GOSUB 1300

LET T=C(N+1)
LET C{N+1)=C(R)
LET C{R)=T
NEXT N

FOR P=1 TO L
GOSUB 2700

LET M(P)I=A

PRINT R$;
NEXT P
LET X=0
LET ¥=F+2

FOR N=25 TO 2 STEF -1

320 IF A=32 THEN LET J(P)=A
IF A<C>32 THEN LET J(P)=C{A-64)
LET R=J(P)-44:B0SUB 2500:

104



' WORD PROBLEMS: CODE

Lines 200-220: Store the com- | announcing points gained by
puter’s code numbers (65, 66, | wrong guesses.

67, etd) for the 26 capital leters

of the alphabet.

e as GS the
(taken from
Lines 230-280: Randomly rear- | the coded message), then asks
range the letters within array C. [ which original letter this stands
tor.

Lines 290-350: Form a loop to
print the encoded message lewter [ Line $00:  Stores the second
by letter leaving spaces in all the | letter you press.

right placcs.

Lines $10-600: Print only cor-
Lines 360-470: Clear a line of |rectly decoded letiers pl
the screen and reset the print [ them in the position th

position pied in the oniginal message.

Line 450: Prints the message ! Line 620: Goes 1o next

380

410

450 PRINT“YOLI HAVE. “; STR$(S) 3
. POINTS"

460 PRINT:
PRINT"..0vsenssncsrensnsa®

470 LET Y=F+4:G08SUB 1700
BOSUB 1500

490 PRINT"TRY.";6%;".STANDS.FOR “;
500 LET H$=G%:GOSUE 2200
510 LET Y=F+2

RS
560 LET Re=M(P)-64:G0SUB 2500:LET Y$=R$
570 IF He=X$ AND K$=Y$ THEN LET H=1:
60TO 590
580 GOTO &00
590 LET X=P-1:BOSUB 1700:PRINT K$;:
LET X=0
£00 NEXT P
410 IF H=0 THEN LET S=S5+2
620 GOTO 430

R
105



| WORD PROBLEMS: WORDGRID |

This 1s a game for two playe
usinga 7 x 7 grid. Each player in
turn enters a column number and
then chooses any letter of the
alphabet 1o place inside the grid.
If this letter completes onc o

3 letter
4

The illustration below shows
how a typical game would look
after 12 maves.

AR
EYE
S T A L
ot Bt FdF L Rl d

1f the next player puts a B in
column three, five points in all
will be scored for making the
words *bet’, ‘barn” and ‘bar’,
player must then enter this sco
so that the computer can keep
track of and print the totals and
identify the winner once the grid
is full ‘and the game has ended
after 49 moves,

Line 110: Sets the textarca,

Line 120: Sers up an array § to
record the players” scores.

s up an array H 1o
cights of columns

ane 1o seven,

Line 140: Introduces variable T
to count the total number of
Tetters in the grid.

Lines 150-210: Print the grid.
Line 220: Introduces variable P

for the players; it takes the values
land 2.

Line 230: Calls a subroutine
(lines 490-540) that clears any
messages and resets the print
position.

Lines 240-250:  Ask playe
choose a column and store
column number as K.

Line 260: Ensures that column
K is not alrcady full with seven
lesters.

“rl(ur entered as K$.

Lines 300-310:  Increase the
letter count by one and increase
the column height.

Lincs 320-360: Print K$ in the
correct position.

Line 370: Asks player to enter
the score.

Line 380: Waits for the score to
be entered.

L
106

Line 390: Adds the score to the
player's total.

Line 400:  Moves to the next
player.

Line 410: Returns program
the next move, provided that the
wrid is not full.

Lines 430-480: Print the final

scores and stop the program;
final lines arc a subroutine.




| WORD PROBLEMS: WORDGRID

VARIATIONS ]

In this game the computer refers
10 the pl um s 1and 2. Perhaps
you could write a few cxtra lines
to input the s eFtbe playe
You could use these name
stead of the variable P
240, 280, 370 and esewhe
you'are ot sure how to do this
the LA vaul program may

GRID that needs no extra p
mming is onc m which yo

220
Scare points for words formed in || 330
all cight directions; across, 240
and down, and diagonally. 250

GOSUB 1700
PRINT"£8182833435868788"
LET P-l

GOSUI

LET T=T+1

LET HIK)=H(K)+1

LET X=wW/2+K82-8

LET Y=F-H(K) $2+6

GOsuUB

PRINT K$
GOSUB 450
PRINT -pmvsn “3P3 " . SCORE. "y
GOsu

Loy BiPIaB (P K

LET Pa3—P

IF T<49 THEN GOTO 230

GOSUB 490
LET T=4:BOSUB 1400:GOSUE 2800
LET X=0:LET =4

1700

BOSUB
PRINT“PLAYER. 1.SCORED. "§§ (1) : PRINT
PRINT“PLAYER. 2. SCORED. "3 §(2) : PRINT

TOP
LET X=W/2-10




| WORD PROBLEMS: ANAGRAM

m'monucnorf

hlmh one word is fo

the

of another, often
ar as clues to crossword
les. With other
letters 2
ensical

lenters

B
=
3
3
H

T lm of
o ten words. In [ln.~ game

s one 3
aits for the solution to be
entered. A wrang answer forces

RO
correct the next word in the list
be tackled (after pressing any
Key to continue). When all ten

anagrar
vh\.

s in the list are solved

umml isover.

a of text on the

screen,

Line 120:
screen.

Line 130:  Stores the

asked for in line 1 ’0 as K.

Lines H()-Il’wl) Set up arrays | Lines 40041
VS, WS,

Line 180: Prints message t

| player,

|
| Lines 190-230: Form a loop to

deal with the words thar 3

entered.

Lines 24051
-Iu.pl ay the

||l|u2$ll7 300: Clear the seree

and store the letters of the word |

u be jumbled as the clements of

Lines 310-360:
clements of VS into a j
sequence.

Rearrange the
mbled

Lines 370-390: P

out the |

Space out the
essages on the ser

Line 420:
screen.

Prints message on

aits for the input of
the solution 1
If the solution is correct line 4

the program gocs 1
asks the pl
unscramble

Line 500: Waits for the key
pressed. If there arc further
words to be unscrambled the
program goes ta line 510 and at
ance returns o line 240. If not,
the program gaes to line 520
ends.




PRINT: GOSUE 2100
GOSUB 2900
6OSUB 3000
160 DIM LK)
170 PRINT
180 PRINT"NOW. ENTER. THE . WORDS. 3
PRINT

.+ P
of the answer to stop the clock.
Only if the correct letter is en-
tered will it come o a hal. Y

penalty points | | 209 FISUE 2200
- score and restant the | | 550 [ET Ltm-uzmkss
. The winner is the player | | 350 nExs

with ihe fewest total points aker || Z30 NERT M

leting ten ana 2

260 LET K$=W$(J)

245 LET S=k:LET T=1 270 FOR P=L(J) TO 1 STEP -1

461 GOSUB 144§ 280 GOSUB 24600

A2 LET S5el 290 LET V8 (P)=PS

44T GOSUR 1684 300 NEXT P

AR IF RS () C AMD K8 OO PO THEN 310 FOR N=L{J)-1 TO 2 STEP -1
LET S=5+28 320 GOSUB 1300

ABS LET Y=IZ0LET 1-8:60SU8 1788 330 LET T#=v$(L(J)-N) :

486 FEINT “YOUR, STORE. IS, | 340 LET V(L1 -N)=V$(L(IY-Re1)

A7 1F K6 O P8 THEN 010 401 | 350 LET V4(L(J)-Rel}=T$

A8 FAINT 360 NEXT N

475 LET Se5¢54 370 FOR P=1 TO L(J)

380 PRINT V8 (P)3

420 PRINT*ENTER. YOUR. ANSWEI
430 PRINT1GOSUE 22001LET uuze)-xc
440 PRINT'
450 IF WS (26)—HE (1) THEN GOTO 490
460 PRINT "TRY AGAIN.

|| 470 LET T=2:GOSUB HOOIBUBUB 1200
480 PRINT:GOTO 370
490 PRINT“CORRECT.—.WELL.DONE. "
500 GOSUB 1500




' WORD PROBLEMS: WORDKING

g of We

A

friend. However, if you make

him angry you will have a

dangerous enemy for life. You

now have a chance 1o visit Word-

om; and to impress its cocen-
tric ruler.

The King loves presents. You

may offer him gifts of an de-

h.

down a s i rule. He will :mly
accept objects containing his
v Lt of 1he'alphab,
Unfortunately, this letter s a
socres, To sty 14 his pacd Books
you must discover the favouriie
etter as soon as possible by using
your selection of gifts 1 deduce
what it is.

As you play the game the
computer will caleulate your
scare. This scorc is a measure of
the King’s rising anger. The com-
puter adds anc point to the score
for an accepted gift which co

points_ will tn nddul 0 your
score if you press 'Y 1o say that
you have guessed the King's
secret letter, only o give the

wrong answer. If you guess cor-
rectly you will be rewarded. If
your scare reaches 30 paints you
have lost the game and most
likely will be executed.

(]

Line 390: Stores reply as K.
|

LINE NOTES

Line 110: Sets the area of the
text as it appears on screen.

Lines 120-130: Select a random

Line 140: Changes the random
number into a leter of the
alphabet.

Line 150: Sets position of the
screen message. t

Lines 160~ 180: Print message
on screen. |
Line 190: Stores the "gift’ that
the player enters as variable KS.

|

Lines 200-230: Set up loop that |
checks K letter by leteer.

Lines 240-290: Print messages
on sereen and add to the score if
the gift s refused.

Lines 310-320:
on the sereen.

Prim messags |

Lines 350-360: Depending on
your answer the computer goes
back or leaps ahead.

Lines 370-380:
on the screen.

Print. message

Line 400: 1§ KS is the same as
the secret letter stored at R, then
the program iumps 10 the “win’
messages at lines 5 10-530.

Lines 410-450:
added and a ‘wrong' message
printed if KS is not the sceret
letter.

Line 460: Sets
gives the playe
to offer a gift.
Lines 470-490: If score is more
than 30 this message and the
correct answer is print

delay then
nother chance

Line 540:

VARIATIONS

If you want to make the game
harder try changing 30 in line
46010 25, or even 10 20.

For expert players the s
even more demanding. Gifts

The program ends.

must contain his favourite letter
and must not contain the letter
he dislikes most. Try this ver-
sions

142 LET

144 GOSUB 1384

144 5OSUB 2580

148 IF S$=hs THEN GOTO 144

195 LET F=1:LET G=0

215 IF Po=Bs THEN LET F=#

220 IF PoskE THEN LET 621
il PIIKI SLETTERS. MERE. *;

[ stw print “rue. v oist e
517 s0sus 2288
SI4 IF KSCOBS THEN BOTO 418

Also make the
chan

In

following

1?() replace P=100 by

[
In |ml:\ 260,
P<<100 by
Inline %u anuc !u by 50

HINT

You have probably realized that
the computer treats the gifts you
key in merely as strings of leters.

290 coplace




| WORD PROBLEMS: WORDKING

If you offcred the King *RUB-
B : LISTING

or "QBYX' instead of

‘GOLD' or ‘SILVER® the compu-

ter would not protest. 1Rt OGS 100
suming that you enter|| 30 FERUR2s

gifts, no| | 130 Gosus 1300
mm, \huu\J cov-| | 140 BOSUB 2S00:LET S=0
i h 150 GOSUB 1200:LET X=0:LET Y=é:
SeNnts = you could |\ru|n|\]\ do 150 PRINT"WHAT. BIF T.HAVE. YOU. Pﬂ[NY
even better. 170 PRINT". FIIR. THE. PRI
100 PRINT-K Lo o | WORDGRANTA? | PRINT
JIGSAW  BRONZE || 15w 2200
PICKAXE  YACHT 200 FOR P=1 TO LEN(K$}
LIQUORICE SILVER || 210 cosue 2600
GOLDFISH MUSHROOMS 220 IF PS=Rs THEN LET P=9%
230 NEXT P
PRINT®. o venrenssnnnnnsn -

IF P<100 THEN PRINT
«==BIFT.REFUSED-~."
PRINT

T S=8+1
IF PCLOO THEN LET S=S+1
PRINT
PRINT*HAVE. YOU. GUESSED. THE" : PRINT
PRIMT*KING” 8. LETTER. Y/N?": PRINT
BOSUB 1500
BOSUB 1200:LET X=0:LET Y=4:
GOSUB 1700
IF G8="N" THEN GOTO 440
IF G#<3"¥" THEN GOTO 310
PRINT". .ENTER. THE. KING’ 5. . "1 PRINT
PRINT". .FAVOURITE.LETTER. . "1 PRINT
GOSUB 2200
IF K$=R& THEN BOTO 510

LET S=§+10
20 BOSUB 1200

|
GOSUB 1700
|

PRINT*BAD. LUCK. =, NOT. "3 K85 ". .
PRINT"YOUR. SCORE. LS. “§

PRINT®.<CDUITE CORRECT>>.":PRINT
PRINT"YOU. WIN. THE . FREEDOM" : PRINT
PRINT". . . OF . HORDOMANIA. . . = : PRINT
STOP

= o '{ 11




| WORD PROBLEMS: JOTTO

JOTTO is a clas:
tive thinking. Like a sleuth you
must climinate the wrong
answers one by onc until the
solution ta the problen s in your
gras|
In this two-player version of
game, one person keys in a
secret word. The word may be of
any length, but four or five letters
are probably the best
The other player then tries 1o
discover the word taking as few
turns as possible. With cach
a test word of the same lengeh a5
the secrer word is entered. The

computer prints the scare o e
guess an the scree

ﬁ(:in;)ﬂ

It gives one
o each correct letter that
found regardless of its

The score acts as a clue w the
correct letters. However, you

y find that even when you get
a full score (say § i
letter word) yo
wan. In this case
hit upon an anagram.
continues until the
is found with all the
proper order.

The game

wm |

N

Line 130: Prints 2 message on
the screen.

Lines 140-160: Store the sccret
word as variable AS with s
length given as L.

Lines 170-180:  Clear scre
and print message giving length
of test words that may be tried.

Lines 190-200: Introduce vari-
abls T, the number of turns, and
S, the score for cach guess.

l.m\.; 210-25
he secret wol

hearray V.

c letrers
nts

Store 1

of

LINE NOTES

Line 110z Sets the text area,

Line 120: Sects up an array VSin
which the sccret word is stored.

Line 260: Stores the test word as.
‘ KS.

| Line 270: Ensures that KS is the

| right length.

Lines 290=320: Prin

KS.

Line 330: 1f KS is the secret
word then this fine jumps the
program to the final “win® mess-
the end.

Lines 340-420:  Compare KS$
letrer letver mlh the secrer
word stored in VS,
match is found, i
ane paint o the score,

a
38() adds

Line 430: Puts the score on the
screen.

program.

12



vers of JOTTO enjoy a
scoring system which helps them
w determine whether or not
letters are in their correct posi-
tions. 1f you add the following
lines to the program the compu-
wr will scare two paints for a
correct letter in the correet posi-
but only one point for a

rin a wrong posi-

PRINT"ENTER. A.
PRINT:GOSUB 2200

LET AsS=K$

LET L=LEN(AS):G0SUB 1200
LET X=0:LET Y=6:GOSUB 1700
PRINT*TRY. “3STR$ (L) ;
“—LETTER. WORDS. .

LET T=0

LET S=0

LET K
FOR P=1 TEI L
BOSUB 2600
LET Vs (P)=P%
NEX

LET X-OILET ¥=10: GOSUB 1700

PRINT *.
LET x-o:LET \'-12
1700

. ";STR$(5)
PRINTzPRINT:zPRINT
60TO 200
GOSUB 12003 PRINT"CORRECT. "
PRINT:PRINT"Y0OU. TOOK
*. TURNS. . "

STOP

SECRET. WORD. "

TP
LET X=0:LET Y=8:GOSUE 17001

TRS(T)




| WORD PROBLEMS: SQUARES

DUCTION
Sam Loyd’s 14-15 Puz.
Rubik Cube of the

1870s. I
consisted of square blocks num-
bered from 1 to 15 and setin a 4

|
|
1. It was sold to the public
ty block positianed |
ight-hand comer.
in the correct

imo the corrcet order ending
with the space back in its ¢ i
position. Loyd offered a large
prize for the first correct solu-

e soon succeeded in driv-
orld half mad for, as it
the
y

H
ng the w

out, was

computer version of

In this
Sam Loyd’s puzzle we use 15

' |
e
the puzzle was 1o slide the blocks

top, m as fe
Don’t worr

moves as possible. |
— the program 15 ‘
|

oduce only puzzles that
be solved.

To move a letter into
simply use the keys L (L
(Right), U (Up),

LINE NOTES

Line 110: Sets area

1

ine 120: Dete
the grid; in this case 4 % 4,

Lines 130-190:  Set up two
arrays, VS and WS, each with 15
letters of the alphabet and then a
space.

Lines 200-250: Produce a ran-
dom rearrangement of the 15
letters in WS.

Line 260: Calls a subroutine
(lines 450 1o 540) which prints
the clements of WS in the 4 x 4
grid. The variable P stores the
location of the empty space.

Line 270
the number of moves take

&

“For Spectrum change line 3000 to
DIM WS(60): RETURN

ines the size of |Line

280 Inwroduces M 1o

record the movements of the

t travels forwards or
y WS,

Line 290: When player presses a
key, stores the move as GS.

s 300-370: Carry out the
required letter movement. Here,
lines 340-350 interchange the
space with the letter.

Lines 380-440: Check letters in
WS against VS and print number
of moves taken if puzzle has been
solved, then stop the program.

Lines 450-540:  Subrout
which puts letters into the grid.




[ WORD PROBLEMS: SQUARES |

100 REM SQUARES

B 3000
150 FOR R=1 TO @38-1
160 BOSUB 2500

170 LET V$(R)=R$

190 LET v8(Q8@)="+"

200 FOR N=Q3G-2 TO @-1 STEP -1
210 GOSUB 1300

220 LET T$=V8(N+1)

230 LET V8 (N+1)=US (R}

240 LET V$(R)=T$

260 GOSUB 450

/‘ 270 LET S=0

BOSUB 1500
300 IF GS="U" AND P<ORG-G+1 THEN

310 IF G$="D" AND P>Q@ THEN LET M=—0Q
IF G8="L" AND P/Q<>INT(P/@) THEN

LET M=1 BR ﬁ |
IF G$="R" AND (P+@-1)/@ Vi TIONS ‘
CHINTC(P+O-1) /G THEN LET M=—1 If you would like to change the
340 LET VE(P)=V8{P+H) size of thegrid o 3 X Jorto 5 x
350 LET VE(P4M)=n+n § then alter the value of Q in line
340 IF M{>0 THEN LET S=G+1 1200 3ors.
’ 370 GOSUB 450 By adding the following lincs
380 FOR N=1 TO 030-1 to the program the computer will
390 IF VE(N)<OCHR®(N+64) THEN LET N=30 print out your best score after a
__—1 400 NEXT N sequence of games.
410 IF N=31 THEN GOTO 280
420 PRINT 125 LET B=19de6
430 PRINT *YOU.TOOK.";STR$(S); 8 IF 508 THER
. MOVES...." 441 FRINT 2651 SCOHE
240 PRINT:STOP INT “ANDTHER, GARE
450 LET N=1 447 GOSUB 1598
450 FOR Y=F-3 T0 F+@$2-5 STEP 2 AL IF 4K THEN STOP
——| 470 FOR X=W/2-4 TO W/2+Q¥2-6 STEP 2 5 IF 64O THEN 6010
| 480 GOSUB 1700 A5 GOS8 128

| 490 PRINT v i)
500 IF VS(N)="4+" THEN LET P=N
510 LET N=N+1

447 60T 150

1f you want to convince your-
e self that some versions of the
540 RETURN puzele really are impossible w0
solve then replace Q=1 in line

| 200 with Q




INTRODUCTION

This is a solo variation of a
popular family word game. In
this version the computer and the
player choose letiers in turn,
although it is the plaver who
decides ¢ every leter is

grid. The
ame is 1o fill the
y high- -scoring
er vertic:
s0 win the

grid with as m,
words as possib!
Iy or horizontal

d then
placed in the grid by entering the
row number first and then the

viously placed but if this happe
than once there will be
pace left in the grid at the end
of the game.

Once the gnd is filled,
are caleulated for e
words in each line and colum,
follows.

3 leter word:
4 letrer word:
§le

3 paints

an only score points for
word in any single line or
even if this word con-
s shorter words within it.
fore the maximum possible
can be achicved is 100,
any score over S0 is

LISTING

REHM LETTERS
BOSUB 1100
LET X=0:LET ¥=1
BOSUE 1700

FOR N=

PRINT

PRINT; STR® (N)
XT N

LET N=2&

GDEUB 1300

gﬂ
=3

GOSUR 410

|| 270
GOSUR 2200

17¢
PRINY"..[ 2. 1 4.5%

FOR T=13 T0 1 STEP

2500:LET K$=R$
Ij'r X=0:LET Y=12:B0SUB 1700
PRINT"HY.CHOICE. IS.

LET X=0:LET Y=12:608SUB 1700
PRINT“YOUR.CHOICE. [S7.%;

-1

"yKEy

ets area of text,

Lines 120~ 180: Print ¢
row numbe n
Bevs in the righe positien on the
screen.

Lines 200-300: Se

that is exceuted 13

which the grid is filled with
| lerters.

Line 210:
number R,

Selects a

Line 220: Assigns to KS the
letter of the alphabet determined
by the random number R

| Line 240:
ing computer’s choice of letter.

Prints message show-
| correct position, ¢l

Line 250:
(lines 410-

Calls a subroutine
0) in which the

[ payer s asked co coer the fine

nd ¢
h.u chose:

for KS.

Lines 270-290: Require the
s choice of letter 10 be
put, then call subroutine 410

| again.

Lines 310-380: Help the player
to cakulare the score for the

| game,

Lines 390-400: Print the 1otal
score and end the game.

Lincs 410-520: Form a sub-
c that asks the plaver to
enter line and column instrug-
tions, then prints the letter in the
rs the bot-

Fouti




WORD PROBLEMS:

GOSUB 2100

LET T=T+K+VAL (K$)
NEXT C

LRI

STOP

BOSUB 2100
LET yYm1+K$2

3

LET x=K$2
BGOSUB 1700
PRINT L%;

PRINT“LINE. ";C; ".SCORE?"

PRINT"COLUMN. "3C3 " . SCORE?"
GOSUE

PRINT“YOUR. SCORE. I5."; T

LET L$=K$:PRINT"LINE...";

PRINT "COLUMN. "; :GOSUB 2100

LET X=0:LET Y=12:GOSUB 1700
3

tom messages off the sercen and
repositions_the cursor for the
next letter choice.

may want to i
chances u! nml'm
so, chany
in line ‘nu w |-¢ 8
bigger the value of T the more
chances you will have 1 replace
uscless letters with ones that
make up words.

For less experienced players it
might be a good idea to stop the

e your

computer choosing difficult lei-
ters such as Q or J. Add:
225 IF R=10 OR R

GOTO 210

If you

best score” routine 1o this pr
gram. If you are not sure how

do 1t look at the program lines
By

ul

sggested for

game the be
\gm'. was the imw\l I|| this.
ame you want to record your
highes: scare,




' ANSWERS

Dun

The combinations of numbers
which ensure that the princess
survives are:

Princess 1; Monster 4
Monster 2, 5, 8,9
Monmer 1, 5,8

Princess 53 Mnmml 5.6.8
Princess 6; Monster 2, 6,9
Princess 7; Monster 7

Princess 85 Monster 1, 5,9
Princess 95 Monster |

Sum Trouble

Basil's answer: 1681

Cynthia's answer: 9376 and the
muh of multiplying it by isclf
is 87,909,376

Darrell’s answer: 54 years for
himsclf and 45 years for his wife.
Ernest’s answer: 168 right and
132 answers wrong.

rimes
1) 25 including the number 2
2) For 100-200: 21 primes
For 300-400: 16
Primes de
number ran;
3 Ih- commaon_difference is

s
higher

¢ numbers are: 199, 409,
619, 829, 1039, 1249, 1459,
1669, 1879, 2089.

4) 1983 — not prime
1979 — last prime
1987 — next prime

5) |Jz7-i16|~ the longest gap is
34y

avh s 7,11, 101, 131, 151,
181, 191, 313, 353, 383 are
the smallest’ palindrome
primes.

7) The largest prime under a

ion is 999,983,

Madam I'm Adam

Hannah and Eve discovered that

the lowest perfect square palin-

dromes, which do not have

square roots that arc palin-
dromes too, are:

The lowest perfect square that is
a palindrome and also has an
even number of digits was found

by A d Otto 1o be:
8896 (or B367)
Crossnumber

1) Age is 73; year of birth is
1907.

€ number of picces of
nougat is either 63 (3969
being the square} or 87 (7569
lnmg:hnquan:
riginal number of em-
Iu)m was 30 — the present
960,

Midsummer’s Eve
There are just four values of the
square root which could fit the
bill. If the letters are re-substi-
tuted for the numbers all but one

can be climinated.

“TWEL 1 00T
256,036 506 = WLE
361,201 601 = WVE
439,569 663

456,976 676

SCIENCE PROBLEMS

Conversion
The innkeeper's wife is a tower-
ing b1t b

However, there is no need
| worry abont the fleas; they can
only leap cight inches.

The cord the innkeeper's wife
offers you is almost half an inch
thick - usless for bootlaces,

Fast Brakes

By the time you hit the brakes
you will have travelled 16m —
well past the sign. While braking
you continue another 39m. By
the time you come to a full stop
you will have gone 55m in all
since you first saw the sign.

Pay As You Go

Provided that you leave the in-
terest you earn in the account it
will only take 48 years for your
money to grow to a million
pounds.

Your friend will have paid you
£212,500 in interest m.I',«,.. get
i he initial loan back as well

malmlg, £237,500 in all.

riend of a friend will
| rcpay you u 021,856 after 25

years, course your
original loan as wellt
Moon

— and of

Eclipses of the Moon oceur on ‘
dates numbered: 1, 3,6, 8,9, 10, |
| 13,14,17,20,21,22, 24and 26. |
Eclipses ul bun oceur on |
dates numbere 3T,
| 12,15,16, 18,19, l\md).S

The square root of T\‘I’tLVL is |

‘EVE' therefore — did you spot
b |

the clue in the

NUMBER PUZZLES

MapcSquarﬁ

16 2 13
511 l() 8
9 7 6 12
4 14 15 1

[

| BORN BORE BYRE BYTE

Lastword |
CHIP CHIN COIN CORN
7
moves).

— |
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