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1T SAYS HERE "MRT SOFT\TARE IS GENUINELY EDUCATIONAL IN THE NICEST SENSE:"

t

MrTeducational software from Cood Housekeeping
is the most excitingway to introduce your children to the
world of leaming.

Butyou dont have to take our word
Amongst a host of favourable reviews of Mrl the Times

Educational Supplement, no less, was moved to say: 'Bouquets

should be sent to Cood Housekeepingfor a productive
collaboration between teachers and programmersi

\Vhat inspired them to heap such lavish praise?
For a start, MrT combines sound educational principles

with the colou4fun,and excitement ofcomputer graphics.
(Brilliant stufffor 3 to 6year olddwas The ladyi

verdict.)
All the games are designed to capture the childt

imagination, with levels of difficulty increasingin line with
ability

But the realbeauty of MrTis thatyou and your children
operate the games and learn together,opening up further
areas ofeducational play away from the computex

MrT also provides a usefi;l introduction to computers,
each pack including full loading and operating instructions.

Allthe areas appropriate to your child's earlyleaming
are covered: numbers,letters, shapes, measuring, money
reading andtelling the time,with at least two games per pack

All the games are compatible with Commodore 64,

Spectrum 48Kand BBC B computers.
To sum up MrJwdllleave it to asevenyear oldboy

interviewed by the DailyTelegraph,'The best thing lte seen in
my lifeiwas his verdict.

For full details write to,
Ebury Software,
National Magazine House,
Broadwick Sc, LondonVlV 2BP

Available at all major
high street computer stockists.

DUCATIONAL SOFT\TARE
best start in life you could

giveyourchild

i;

SRT.
The
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Th6 lricro User wslcomes program lisr-
ings and anicles fo. publicarion. Matsrial
should be typ6d or compurer p nted, and
preferably double-spaced. Program list-
ings should b€ accompanied by casselie
lape or disc. Please enciose a stamp€d,
self-addressed envelope, otheBise the
return ol material cannol be guaranteed.
Contriburions acc6pred lor publication
will be on an all-dghts basis.

c 1984 Oat8beso Publications Ltd. No
malerial may be reproduced in whole or
in pan wirhout written permission. White
every care is taksn, the publishers cannot
bo held legally responsible for any srrors
ina iclss, listings or adverlisements.

Tha Ml.to Uset is an indcpendant
publication and neithet the RBC not
Acorn Cothputers Ltd arc .esponsible fot
ahy ol the edicles in ,his issuc o. fot .ny
ol tha opinions expftssed.

News kade disrribulion:
Europress Sales and Oistribution Limitod.
I 1 Brighton Road, Crawley. Wesi Sussex
FH I0 6AF. Circulation 0293 27O53-

t0Ffcn!
All the programs in this
issue are available on
tape or disc - and it's
the beat value eve. in
educational software.

See coupon on
inside back cover.

Home involvement

The Software Education
Oflicer for the BBC discusses
how best to use educational
software in the home.

We look at the vital role the
MEP is playing in bringing
teachers to grips with the
micro.

Sums at a stroke! We lurn
your micro's screen into an
easy-to-use calculator.

Despite ever-changing fash-
ions in maths teaching,
tables still haveto be learned.
This program adds a lively
new dimension to what is all
too often tedious rote.

Gentle, pictorial word recog-
nition for the very early
reader.

Based on a shooting gallery,
this typing tutor will not only
have you and your pupils
touch-typing with ease - it's
lun, too!

''l'm lhinking of a number" is
a well known classroom
standby. We've tak6n it much
Iurther in this computer ver-
sion, giving the pupils lar
more tlexibility in their
strategy.

Bridge Breaker

Find the hidden word belore
it is too late. A novel way to
reinlorce vocabulary and
spelling skills.

Practice vital pre-reading
skills with this letter recogni-
tion game.

Given the four rules of
number and three integers to
work with, how close can you
get to ihe target number?

Takes the calculations out of
matrix manipulation, leaving
the sludent free to under-
stand the underlying con-
cepts.

Explore the ideas of mapping
wlt h the use ol s im ple
number bonds.

Drawing lines of best fit
between points, this program
will find applications from the
infants' class to the sixth
lorm.

An intriguing two player word
guessing game packed lull ol
educational potential.

House

MEP- Past and present
Gallery

Whatnumber?

Tuadd

Dealing with the addition
of two digit n u m bers,
including carry.

Covering subtracting two
digit numbers where the
units 'won't go'.

Helping with elementary
multiplication of two digit
numbers.

Tusub

Tumult

Maftsfio
Thre6 invaluable elementary
mathr program3. Each nol
only graphlcally demon-
slrale3 lhe reasoning bchind
the sums but give! tha child
guided practace.

Snap

Manipulation

Calculator Matrices

Table Mountain
Mapping

Curvefit

Gottir !
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FORI\4ERLY 4IvIAT, ONLY THE NAIIIE HAS CHANGED!

TELE - BOOK
TELE'BOOK i3 not another tete-
text simulator but an exrremety ftexibte
menu-driven program which a ows
'book' of up to l5 pages of text and
graphic5 to be created on the BaC micro.
Some of the many porsibatities are: clast
magazines, simple anim.tions, poetry
anthologie5. noticeboard!, as5ignment/
wo.k c.rds, stori€l and records of a

TELE-BOOK has 5imple word-process-
ing facilities to th.t texl may be easily
inrerted or deleted and, at th€ end ol
each line, words are automatically
'wrapped round' onto the next line. All
the teleiext features are available ro lhat
children may enhance their writing in
colours and other elfectr. Teletext gra-
phic' may b€ ured on any page either to
er'hance text or create graphicr-only di5-
plays. At any time paget may be copied
or moved aboul within th€ book. TELE-
BOOK ir compatible with most printer3.
Any number of pages may be printed
individually or as a ringle document.

IELE.BOOK ir available both on tape and
disc, the complete package being attractively
boxed and containing a comprehentive 32
page manual, a ret of 5 double-rided lam-
inated 'help'cirdt, a coloured plartic
k6y rrip,. tran5parent plaslic page'
planning sheet (for use with O.H.P.
penr), a 5et of Paper Page Planning
and 8 example'books' (containing) a

total of 120 pager) which have been
produced by both children and ad-
ultr to illustrate how various effects are
achieved and to demonstrate rome po$ible
user in the clatsroom.
The dirc verrion (containing two dircs).lso includes
1. DISC UTILITY ' allowr'bookr'to be merged and lacilitatet
rome disc management operationr such as compactinq, iitlins, re-naming
and locking filer. 2. SEARCH - a reparate datab.r€ program allowing echools to store
information about their soflware collections and to make enquiriet luch at "Which lanquage
prog.ams do we have which are tuitable for 7 ye.. oldr".

4 MATION EOUCATIONAL RESOU RCES

LINDEN LEA ROCK PARK BARNSTAPLE N. OEVON Ex32 9AQ TEL: (0271) 45566

C]5 . 00 + VAT CASSETTE
c] 7.65 + VAT OrSC VERSION
P & P INCLUS IV E

Flowers ol Crystal

ALSO

A FANTASY FOR CHILDREN AGED 9 +

The complete package:
**two-part adventure, introductory dramatised audio
story, work sheet, utility, map, superbly-illustrated story
booklet, teacher's manual* *

816,00 + vat fcassette vercion)
f 17.65 + vat(Disc version)
BBC 32K (O,S.1.0/1.2) only

Formerly 4MAT only the name has changed.

LINDEN LEA ROCKPARK BARNSTAPLE DEVON EX32 9AO

TEL. (02711 45566

our two well ortablish€d children'! advanturc3:

Gr!nny'. G.rd.n. fl0+vst(casene),€12+vat(disc),8BC32Ksnd48KSp€ctrum(agar6+l
Sp.c.x. e8.65 + v6r (caarenel. e10.40 + v.t (di!c), BBC 32K .nd it8K Spectrum (ages lO +).

Pric.sincludeP&P.
Fot luu detaih A4 stze SAE pleasa.
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Active parental involvement is ctucial, says STEFAN NOWAK,
Computer Software Education Officer, BBC

SINCE the launch of the BBC'S
Computer Litcracy Project, and the
BBC Micro itself, the intention of the
Corporation has been to publish a range
of software to compl€ment radio and
television programmes, as well as
stand-alone packages.

In the coming months BBC Publi-
cations will be releasing a significant
number of educational software packs.
Although linked to particular radio or
television broadcasts, the programs are
designed to functionjust as effectively in
isolation in order to appeal to the widest
possible range of users.

In publishing educational software
the commercial realities of the market-
place have to be considered. Despite a
relatively high percentage of schools
having BBC Micros, the sales potential
is ultimately restricted by the size ofthe
market. This can be expanded slightly
by versioning the software, where
technically feasible, to run on other
machines.

However relative to the cost of
developing softwars, which can not only
be expensire but also time-consuming.
the publishing overheads are quite
significant, particularly in the edu-
cational field where supporting docu-
mentation of a high standard is
mandatory. These constraints can limit
the financial viability in the relatively
low-volume schools market.

It may be that alternative distribulion
methods, such as telesoftware, could be
more cost-effective. but that discussion
would be an article in itself!

It would therefore seem desirable to
make the "schools" software relevant to
home users as well. but there are
potential problems. For ex ample,
software in schools is often used in
groups, not just because of limited
access to hardware, but also for good
educational reasons. The discussion
between pupils may well be as important
as their interaction with the program.

In the home this is less likely to
happen unless parents are actively
involved as well. The guiding hand ofan
adult, teacher or otherwise, is often
desirable anyway. Parental involvement
would therefore seem to be crucial.

Unfortunately I suspect that many
parents take a fairly traditional view of
education, relating most easily to drill
and practice exercises. particularly in
basic skills and examination or
subject-based materials. It would
appear that much of the commercially
produced educational software caters
for this viewpoint.

Although some teachers may share

this somewhat limited perspective,
many academics working in computer
aided learning prefer alternative
strategies.

To make this traditional type of
software commercially attractive it is

usual to see great attention paid to the
visual and aural impact of the product.
Children obviously relate to arcade style
games so we see attempts to give
educational software an attractive
veneer by using colourful or amusing
graphics, sound effects and music.

C)f course these elements are
important - learning after all should be
fun - but they should not outshine the
educational content. It may nevertheless
be true that some children prefer
software that follows the familiar
pattern of rote learning, where you do
not need to think in order to do the task.

This may be more a reflection of the
most prevelant teaching methods to
which they have been exposed lcondi
tioned?) rather than anything more
fundamental.

A lot of educational software is
produced by teachers, and naturally

attracts the same range of opinions as

there are teaching styles. Bad teaching is

bad teaching whatever the medium!
The requirements of the classroom

reacher are nevertheless of prime
importance rvhoever is writing the
program. In secondary schools the
software usually needs to relate to a
particular subject if it is to appeal to the
teacher. This is less of a requirement at
the primary level where software can act
more as a stimulus or focus for class
project work.

Certainly. when not constrained by a
subject-based curriculu m. there is
greater scope for imaginative edu-
cational software. In some areas the
teacheris looking to use the computer as

another effective teaching aid and needs
good software tools, such as word
processors or information retrieval
packages. This field is probably the best
carered for at the moment with a choice
between many business packages and
specially developed educational ver-
sions of the software.

The most difficult use ofcomputers in
education to .justily is Ihe strict

computer-based instruction approach,
for example, programmed instruction or
"electronic page-turning". Besides being
perceived as a threat to the teacher, the
present day micro is not really capable
of the required performance.

Assuming that you agree with the
programmed learning philosophy, its
effectiveness relies on having the
capacity to store many "alternative
prescriptions" or remedial paths
through the material. The analogy here
is with a hospital. where the pupil is a
sick patient. and learning is receiving
reatment, aided by the powerful drug,
software!

ln the past. mainframe and mini
computers have followed this model
with some success, but the capacity to
deliver an individualised course of a
reasonable size is beyond most micros.
The balance may shift with wider use of
hard discs and access to networks, but
this approach is perhaps best suited to
training rather than education.

Proponents of educational software
olten fall into two camps. [avouring
either a goal-orientated or an open-

ended approach to learning. Program'
med instruction is one extreme and the
other is best illustrated by Seymour
Papert's theories on the use of LOGO
where the student is in conffol. the
inventor in his workshop.

lt is not as clear cut as that. ofcourse.
and there is a middle ground containing
the various types of simulations. These
can vary from the role playing type of
adventure game. based on real or
imaginary scenarios, to flight simulators
or scientific experiments, where the
pupil can experiment and test hypo-
theses. This approach can encourage
many types of learning aclivities. from
creatire uriting to logical thinking.

Time, and possibly the marketplace.
will dctermine the most effectire
direction for educational software.
Ideally an increase in diversity to reflect
the range of inventiveness in our best
teachers would at least allow a more
effective choice to be made.

Most people can tell the diflerence
between a good and bad teacher so why
should educational software be any
different?

School software
inthe home

Micro User Education Special 5



JLIS'l over four vears ago the
Gorernment announced two initiatiles
which thev believed could foster the
dcvelopment of microelectronics edu-
cation ill our schools.

The first. from the Department of
lndustry. concerned the supply of a
computer at tialf price to all secondary
schools.

The second related to the establish
ment of the Microelectronics Education
Programme (MEP) which had the
objective of enriching the study of
individual subjects in the school
curriculum through the use ol the micro
and other equipment that use micro-
processors.

The Department of Industry scheme
offered secondary schools the choice of
a half price BBC model A or Research
Machines tRML) 3802 micro.

The scheme was subsequently
extended to enable schools to increase
the memory of their computer and to
obtain a colour monitor and a printer.

Earlt, in 1982 primary schools were
encompassed within the scheme. They
rvere offered the choice of a half price
BBC model B. a RML 4802 or a

Sinclair Spectrum.
The introduction of the Dol scheme

to secondary schools almost overnight
s ta nd a rd ised rhe micro purchasing
strategy of these schools and increas-
ingly rveaned them away from other
machines \\,hich were assembled outside
the UK and at that time were popular.
such as Pets. Apples and Tandy
equipment.

When the primary scheme was
an nounced ve ry few schools had
already bought a micro and it was
therelore not necessary for them to
integrate their nerv acquisition into any
existing purchasing strategy lor micro'
based equipment.

Although the Dol scheme enabled
schools to buy only one micro at a
reduced price. its elfect has been to
polarise the hardu are purchasing
strategy of both the primary and
secondary education sectors towards
Acorn and RML micros.

ln turn this has tended to concentrate
the efforts of those producing soltware
lor the education market towards these
machines and has diverted the eflorts ol
soltrvare writers away lrom needless
versions of programs for a variety of
different machines.

The Dol offer has also made itsellfelt
at l8 plus since many colleges offurther
education. polr technics and universilies
have lound that software rvhich was
originally designed lor sixth lorm work
can also be used beyond school. This
has encouraged these institutions to opt
for Acorn and RML equipment. The

ttEPl..helping
come to gnps

same is true for th€ adult training sector,
which is also beginning to find that
Acorn and RML software is attractive
for their educational needs.

An unexpected bonus for these users
is that since children have become
familiar with these machines while
they are at school, when they enter
the post-school training environment
teachers are not faced. with the task of
retraining their pupils to use new and
unfamiliar equipment.

The principal aim ofMEP. as defined
in the programme's strategy document
published by the Department of
Education and Science in 1981. has
been to help schools prepare children for
lile in a society in which devices and
systems based on microelectronics are
commonplace and pervasive.

Richard Fothergill. the Director of
M EP. saw the programme's aims being
implemented through three interconnec
ted srands of activity: the provision of
information to teachers. in service
training and the development of new
materials lor use in the classroom

Early in rhe programme's liletime
MEP was asked to support the Dol
initiative in the secondary sector by
producing an in service training pack
which could be used by local education
authorities to train teachers in the use of
the BBC Micro and the RML 3802.

More recently MEP has been
involved in the production of over
25.000 copies o[ an Open University
style training pack for primary school
teachers to enable them to use the micro
effectively in their classrooms.

As well as containing written
material. the pack contains audio tapes
outlining how teachers have integrated
the micro into their classroom activities.
a starter set of 3l programs and a very
useful flip'chart which explains those all
too obvious to the expert, but important
points, such as how to connect up the
equipment. load programs and trace

Bi ROBERT CHANTRY-PRICE.
Director MEP Regional Centre.

Manchester.

simple faults.
In devising the strategy for MEP.

Richard Fothergill was very aware that
the programme would be successful
only if its message could make an
impact with the teacher at the
"chalkfacc".

To enable this to happen he proposed
that l4 Regional Inlormation Centres
(RlCs) be established. each of which
would derelop close links with its
supporting local education authorities
(LEAs) and their teachers.

The centre in Manchester. for
example. serves the l0 LEAs in Greater
Manchester. Lancashire and by special
arrangement with the Board of Edu-
cation. the Isle of Man.

The location of the other centres and
their addresses are shown on the
accompanying map.

The regional centres act as focal
points lor information about hardware,
soltrvare and other materials in the field
of microelectronics which are ofinterest
to teachers.

They are one of the ferv places that
stock a range of equipment from
different manufacturers so that teachers
can see for themselT'es. outside the
plushy comfort of a computer show
room or the crush o[a micro erhibition.
the benefits and disadvantages of the
different makes ol equipment that are
beirg offered for use in schools.

Cent res a lso har e an extensive
soltware library since most bookshops
do not have the lacilities to demonstrate
educational softrvare and are unwilling
to loan teachers inspection copies. Since
soltrvare cannot be reviewed quickly
teachers find the centres'facilities uselul
in order to revie\\ the packages that
har e been published in their ou n suhject
area.

As a result of discussions with
teachers. publishers and manufacturers.
a number oI the centres have become a

useful interlace between the producer.
rvho is putting up venture capital to
develop his product and is anxious to get
the product right for the classroom and
rhe teacher who needs to know what is
available in his area ofinterest. Many of

6 Micro User Education Special
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teachers

withthe micro
the centres are therefore contributing
towards establishing the British hard-
ware and software industry as world
Ieaders in the field of producing
materials that are specifically geared to
the needs of the education market.

The task oftraining teachers who are
already in post is daunting. since
resources for this activity are limited
and most regions contain at least 30,000
teachers. The vast majority didn't have
the opportunity of training in the use of
computers while they were at college or
university.

Regions and their constituent LEAs
are therelore faced with the task of
providing training for very large
numbers of teachers in a subject area in
which many are nervous or apprehen-
sive.

MEP has therefore opted for a
"cascade" procedure whereby the
centres rain a limited number of
leading-edge teachers from each par-
ticular specialism and then rely on the
LEAs to use these teachers on their own
in-service training courses to quickly
pass the information onto a wider circle
of specialist teachers before it becomes
obsolete.

This aspect of the programme has
been particularly effective, since it has
enabled comparatively large numbers of
teachers to update their knowledge and
skills as well as engendering consider-
able rethinking about the curriculum
and how it should be taught in the light
of new developments in the field of
microelectronics.

The third strand of the programme,
that of developing new materials, has
also been very effective and over 500
MEP sponsored program packs,
microelectronic devices or other
materials related ro microelectronics
education have now been published.
Many more are in the pipeline.

This area of the programme's work
has also influenced standards in the
production of new software and
hardware and has enabled serving
teachers to gain experience in develop-
ing their ideas with children in their own
school and in publishing the results of

their rvork for other teachers to use.
This procedure has enabled ne*

materials to be validated and published
quickly and has avoided the need lor
reinventing the same wheel in every
school!

The task of assessing whether the
programme has been successful is not
easy. However, it is clear that its impact
on curriculum thinking and classroom
practice had been very considerable
bearing in mind that the programme has
onl1, been fully operational for just over
three ],ears.

Two additional unexpected benefits
have also accrued from its work. One.
which has been mentioned previously.
relates to its impact on the use of the
micro lor computer assisted Iearning
beyond school. the other concerns the
considerable interest that the pro
gramme has created or'erseas rvhere
MEP efforts are often regarded as
leading the rvorld.

The programme's influence on the
micro user at home is difficult to assess
since many manulacturers of hardware
and publishers of software have hedged
their bets concerning development costs
and marketed products that can be used
both at home and at school.

As far as hardware is concerned this
usually means that products for the
schools market have to be made more
robustly if they are to meet the
additional wear and rear they will face in
the classroom.

Publishers of software are starting to
attempt to recoup their development
costs by marketing two versions of
programs. one for school use. the other
for the domestic market. They are
tending to trial software in a limited
number of schools and then publish a
school edition. Contemporaneously the
program and its documentation are
rewritten and published for the home
USCI.

This usually means scaling down the
options in the soltware so that they
relate to a small number of users rather
than to the 20 or 30 pupils usually lound
in a classroom. The documentation is

also amplified so that the subject matter

doesn't need the presence ofa teacher to
introduce the topic or the aid of a text
book to discuss the theoretical aspects
of the subject.

From the point of view of hardware
manufacturers the dual strateg! of
making products that will satisfy both
the domestic and the educational
markets is likely to continue to be
attractive and so will endure.

Developments in the software field
are les. easl to predict. However it
seems likely that the demand lor games
lor the micro has saturated and that the
dr,mestic user uill look lor alternative
t1 pes of soltrvare to use on his machine.

One possibilitt, here is that home
micro users rrili opt lor programs that
are educational in their nature and so
the concept of lersions of programs for
both market s u'ill contin ue to be
attractive to all concerned.

It is also apparent that both
publishers and consumers are finding
lhe present method of di.trihuling
soltrvare expensive and inefficient and
that we need to find a better method of
enabling the consumer to find out what
is available in his area ofinterest and to
enable him to make an informed choice
as to which ol the various products that
are on the market are most allied to his
needs.

The provision of inlormation about
softrvare lia Prestel or some other
similar s1'stem could be attractive to
both producer and consumer. since this
would enable the latter to delermine
what is available and to have the
program and its documentation squirted
to him at the push ofa key on the micro.

It is a chancy business trying to
predict how the hardware and software
markets are going to change. but the
indications are that the links that have
already been established between the
educational and domestic tnarkets in the
UK are likely to continue to grow and
that any symbiosis between these two
markets should prove to be of benefit to
both parties.

MEP is rackling rhe rask oI helping
teachers to come to grips u irh the micro.
to think about what it offers in their
subject area and to evaluate software
and use it effectively in the classroom.

However. the parallel tasl of helping
lhe home user to harness their interest in
microtechnology in such a way as to
ensure that their leisure time is used
effectively seems to have been
overlooked.

Perhaps this is an area where the
adult education sector needs to respond
by offering new courses. not just those
on programming. and so capture a

hitherto Lrntapped clientele.

Micro User Ed!cation Special 7



Additionin
theprimary
classroom

By
ANDREW
DAVIS

TUADD is a proSram ahat sets out to
show and t€ach the addition oftwo digit
numbers. in a fairly orthodox fashion.

It demonstrates by means ofgraphics
what the class teacher would on other
occasions show using standard appar-
atus.

The short first section puts into the
micro a number ofcharacter definitions.
These enable the sum to be displayed
using large figures not standardly
available in Mode 1.

I chose the latter mode, incidentally,
because it has a reasonably adequate
text display. The text provided by
Modes 2 and 5 is squat and ugly, and I
prefer to avoid it where possible when
writing software for young children.

I regret the cramped nature of the
listing and the Iess than helpful
procedure names. This is a consequence
of memory space limitation.

I originally developed the program on
a BBC Mode B with a 0.1 operating

l,le start bs
.dding up the
ones f ro,n each
nu anber

PRESS SPRCE BAR
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system. When I finally had the thing
brought up to date and fitted with the
Acorn DFS I discovered what others
had found out a long time ago - that the
"improvements" were in certain
respects rather a nuisance.

The array declared at line 20 groups
together the pairs of user defined
characters forming the new large
numerals with the numbers that they
will replace. Here, data is read into the
array in the usual way.

Line 50 calls the procedures which
show the pupil how the program
displays the numbers and how it
illustrates their addition. The perfor-
mance is repeated in case he didn't
understand the first time!

Lines 60 and 70 call the procedures
which require the pupil to tell the micro
at various stages ofthe addition what to
do next.

The numbers chosen for addition are
selected at random and the "units"
always add up to l0 or more.

2

Mti23r 22t,l2,l2,
,23 ,22b ,t2 ,t2,t2 ,t2 ,

r60 r 102 r l95r 3r 3t3! 6r

| 21! {8,96,255,0
2 l,ou2trr ?2tr 60r l0' r l15r3r 5,5 r6t28
230,6ttr,3,3,195r 102r60,0r23,23t, I

t2l r 2{,lBf {8 r 96,96 t 23,232 tL92,t201

r255! l2 r0,0,0r25 | 2J3 r 255t 128 r 128,

128,l28r l28r 252r 23 r23lr6r3r 3r 5 r6l
l8,0
3 tDlJ23r235,3|[| I2, I2r2{,2l,18,96

r23r 236t l2{,66 | 129,129, [29,129, t26,0r
23t257 r255,3, Jr6 r6, 12, l2,2lr 2lr2J8 r2l
r {8r 18,96 r96t 192 r [28 r0,23,2!9 r60, 102 r

l95r l?5, 195, 102, 60 r 60 r 23 r 2{0 t l02t l9ir
195,195,102,60t0,0

{ vt}U25, 2fi ,!6,68, 130, 130, lt0, lI0
t lJ0 t 66r2Ir?12,t2t 6,6,l2r2l,l8,96r0 r2
3,2{3r 0r 2l r60! l02r 195, 195, l29r 129 ! 23r
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0 r0,0r 2l r 2l | 2l r2{r251| 25,216 r255r2{r 2

{ | 2{ | 21,0r0r0! 2tr, 221 ,0 r 0,62,62 r62r62r
62,t2

5 0x ERR0n B0I0t0

6 nEi (c) licro lJrr t98{
l0 ll0DElrUDtlt9,3,6;0;

20 DIll 11(9'2)rF0RII'0T09rF0f,r.0l0
2! REI0II{11,rl !IEILIEIT
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: l{tlT
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210 F0RYI'211030r tl0Ul7,3: PRIIIITAB (0

, YIlSIntilSl (T2,CNf,l22ll ! t{EII
250 F0RYI:31-t2 I0J0rV0tl17,1,31,8,Y

I,l2lr tIEIT

260 BC0L0r 2r illt,E0,J0r 0nll580,30r DRA

1580,310: !RAl0
270 UDu3l,2i

, t0,8, T1(Il r 2)

Iltu,21,31r27
2l ,31,2?r8,II(

310! 0i110,30
6rC0L0Ui2rVI)U II (It, I )
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290 E[l}Pfi()C

300 I)EFPR0CTdd

310 PR0Cp('le rtrrt by','rddinE up

the'! 'onat lror errhi, "nurberr, 'PRESS

SPACE 8tR.!'I0 00 .t

From Page 9

60!Dn 960,560ril0v8768,688r0RlI960,68
I

560 Eil)PS(lC

570 DEFPR0CT

580 F0f,YI=19T029r PfttIIIAE (21! YII SI8
Iiltl(l6rI'l!llElI

590 EilDPR0C

600 0AIA0 r 2t3r2ll, I 1223 t22A t2 127 t2
28,3, 229,230 r1 r23[,232, 5t233, 231 r6r23
5r236, rr 237r 238 | 8, ztr? | 210r 9, 211, 2{2

610 DEFPR0Cp2

620 PI0CI (5001: PR0Cc

6J0 PR0Cp('l{or trll m thrt'r'nu.b.
r of on.r'r'l rhould put in','thr rnr
rcr.'r"r")

610 PR0Cr (29,13l

eJo U! (i+i)il00 l0r f,EPEAL REPE{Ir VDU

3t,25,29rF=8EI:V0tl F! lF I0I(F)|7AID F

(58) TliEl{ l,DUIt,25,29,32,8!rFI15,0

660 U}{IILF)17nill} F(58r q=VAL(CHR|Fl I

PR0Ct (60)

670 IFq( )U Pn0Cs r Pi0Cp {'l{0,[ool'r '.
gain and','tell re','','',''l:PR0C
r (9,l6)

680 UllI I Lq'ti
690 PR0CI: PR0!p {'6ood.l'r'ri ll put'

r'it in'r",' ",")
700 u' (t{+ll)1100 [0! t,DlllTr2rSl t29,12,

I1(u, t ) r l0,8 rTI (ur Zl : El{l}PR0C

710 0EIPR0CT

720 !l0lj3l r 2r 20,32,31r 0rl,32 r5l r2,5r
32

730 8t010,0:1i0trE0,500r0R41580,500r0
Rel580, 82{r DRA|0,82l! I}Rllo,500! lll}l/Eo,

30r 0f,41580,30 r D[41580,5l0r 0RAI0, tr{Or 0

nAro,I0
710 tt)tOURl rYI'15-UlrLI.-ITREPEAT!v

DUII ,8r Yl+l,22{,3t rBt l5-11,32!LI.Il+l
! Yl:Yl-l!?R()Ct (201 ! t ITIIYI=l

i50 Y1:10-t2! V0tl30! REPEAI: ttllUlt,I,Y
I+10-lll,12r3l rB r Ylr22lr Yl.Yl-t: PR0Ct (

20) ! UilIIIYl:15-t0+Ul
760 F0RI1=30I022 SIEP-I I VDll3l,8,YI,

32rIEIT

770 u'li+tt) iltID 10!tFu!0 EI0PR|)C

780 COL()URt r F0iYl:{ t -U2-U t T0tr0rt/DU

31,9, Y1,22ft llEIT:PRtrCt ( l0)
790 C0L0t f,l: YI=30r REPEATTV0t JI,9, YI

,32 r 31 r9 i YI+[0-ul-1,l2,221: PRICI (l0t I yI
-l ! V0U30r UIITIL Yl:ts
OO EIIDPftt)C

DEFPR0Cflt

C0L0UR3r tt=8

870 Pf,()cr{27,l6)
880 l.0:IEPEiI:iEPEtft V0lJ3l,21,29rE

:8ET!l,DU E:lF ll0T(E)lTAtlD E(58)THEtl l/

Dti3l ,2{r 2t,32r 8t rFIl5,0
890 UllTILExTnilI E(58: E=ttlL (tHRlE) I

Pf,l}ct (60)

900 IFEOI PR0Cc i PnllTTAg (25 
r t9)'[0
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'l ther.. Thir ir'r'the 0.r tEn,','Pr
Err SPnCE BAR.,'rnd I rill rrite','it
in') r Pno0ap

930 I/DLSl,27, E,{9
tlo PRI}CCrPi0Cp{'t rill put thr','n

er ten rith thr','other tenr i{'r'you
prrrr', TSPACE 8AR', "l rPn0ctp
950 PR0Cntr PR0Ct: Pft0cp ('Pr.rr SPICE

8f,R','rnd I rill put','rlI thr trnr'
r'togrth.r .t therr'top.',''l!PR()Cap
: PR0Crt

960 Pf,0Cc: Pf,0cp {rhl I .E thtr,rnu.i
!r to putrrrin th. trnr ptrt',oo{ tht
tnBrct, r, r'r ir)
970 REPEiIT REPEAI: t/D|Sl,J3! 29r g!0EI

rVDU grlF t{0I(9)17AXD g(58)I}lEil I/I)USI

r13,29 | tr2,8! rFIl5,0
980 UilTILg)l7All0 g(i8rPl0Ct {70)

990 9=V6119113t,. ttq( )Tlrl2+l PR()CG

!PfiItlIItB(25r l9l 'Iry rgrin'
1000 UilIIL g.Il+I2+l I Pn0ccr PRII{IIAB (

25rl9l'800d. ITTPRIIIIAB(23,21)'rill p

ut'rPnlIITAS(25t231'thE. ir'
l0l0 rFIl5,0
1020 PR0CI (500) rVDUl7r2,31 ! 27, l2rIl{

Tl+I2+l,ll rl0,8,TI(Tt+12+1,2)
r030 EltDPR0c

l0l0 0EFPR0C.I

1050 C0L0tlR3: II:0r REPE0T! F0nCt:21TllJ

0; V0ll3t, Il, Cl,32; IIEII! F0RCI:2lT030rVD

t,3l r I1+12tC!,22& ilEIL Il=ll+l ! tllllILII
:Il+l
I060 I1=II+I I NEPEAT: YI=30; REPEAT: I,I}II

3l 
' 
II rYIr 32rJl r II rYl-10,221! YI3YI-l r U

lIllYl:15! ItrEIl+l ! Pf,0Ct (10); UtlTltII'I
2fTl +t

1070 HtDPfi0c

1080 DEFPR0CI (E ) : T I ltE=0: REPEATIIi{?ltI

IIEX!Etl0PR0C

1090 DEFPR0CT (J, V) I F0ftS:lI08r ttI)UlTr I
,51, J, V,9l: Pf,0Ct (301 tV0t trl,J rV,12t PRtl

Ct (301 r llEITr C0L0tlR2: EtlDPi0C

I100 I)EFPR0Cp l.l rbl rcl,dlr.t rIl) r Pnll

Ct {200) r C0L0UR2! PRIilIIAB (2{r lt}.t! PRI

iITIAB (2{,2l I bt: PRtlllTAS (21,23}r*PRIt
ITtB {2{,25) drr PRItlIIAB l2l,27} elr PRllll
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lll0 DEFPR0[!p r REPEATT tt,6EL ! t ITlL
Al="'rPR0CCrtFIl5,0

r120 Er{0PRI}c

5?0 PS0CrprPR0Cr
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..k. ri,rnrr tri. I rill','put it ri

th tir'r'othrr trnr'r'IRESS SPATE lAn

310 PR()[rp!Pitl0nt
350 PR0Cp('lr count rnyr,ron.s thrt
errrla{t,rnd put thr'rrirdrr of o

filr',rin thc rnirrr'r'PRESS SPACE BAR

360 Pn0C. (2?! lJl r PRllCrt

370 C0[0Ut2r u' (t+lt) ll0D l0rVDllll,29

,l2,II (u,l ) ,l0,8rII(u,2)
380 P80Cp('l rill put r l','{or thr
n tmrrrundcr thr rn rr','Ir rurt
rem.!rr'trthir n.r trn','PRESS SP0C

T BAR')

J90 P8ocrp

100 vDtil7,2,Jlt27r15r19
ll0 PR0CP('l rill put.ll','thr trn

r n irvrrrrqot tog.th.r rt'r'th. top

','Pf,ESS SPACE 8Ai',' 'l:PR0trp
{20 PR0Crt

{30 PR00p(rllor m rount .llr!'tht t
rnr, Ihe'rinrr ten rill br','countrd
ri th thr't'otter tenr.'!'PRESS SPATE
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{{0 llDn7r2, r27r l2 rII(T2rIlrl r l 

'rl0 r8,Il (12+Illl,21
I5O EilDPN(lC

160 I}EFPR(}tpl
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',", ")!REPEAI

{80 REPElkI,DUIlt32t2?!A.8ET!t,0tl t!
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32t8! rFI l5r 0
t90 tlltIILAxTAt! AG8

t00 REPEIT,I/OUII r33,29r1'8[LUIU lr
IF illlltB)t7AID 3(t8)?t{Et{ l,0l'31,33r29,

32,8r rFllSr 0

310 UllTIt (B)|7AX0 B(58)0R E'l27rlF
8,l27IllEt{|80

520 ulul +U2t Rrl0II/AL lCHnrA)+\,nL (Cl|R

tE) | Pf,0ct ({01

530 IFf,( )u PR0C( r Pf,(lcp ('llo.Pl.$r',
'rdd up thc','oarr rgrin'r' ',' ',' '
)

510 l,ilIILu!R:PR0CE

550 Pn0Cp('8o.d,L.t'r','git rll',.t
ht oner','to ti. top'| ' 'r' 'l
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Pr.ss SPnCE 6An

1
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28

So ue iove over
. ten and put it

Pr.ss SPnCE AnR

28

ch.nee tie on.s

:t take auas 2lr

P..ss SP€CE Bnn

STAGE BYSTAGE
SUBTRACTIOil
.WITH TUSUB

HERE is another horse from the same
stabfe as Ttadd (Page 8). It is a
program designed to assist primary ag€
children with their understanding of
addition with carrying figures.

Now we tackle the problem of
subtracting two-digit numbers in those
cases where we can't take away the
units - such as 6l-35.

The structure of the program is very
simple, though the listing may appear
complicated. You are presented with a

By ANDREW DAVIS

menu containing two options.
The first gets the computer to show

you the subtraction in all its,stages. The
graphics which accompany the explan-
ation are designed to illustrate the
reasons behind each stage.

The second option presents very
similar material but you are invited to

supply answers on several occasions
during the process.

Finally, pressing Escape returns you
to the menu at any time.

This program and its related Tuadd
were both designed with a particular
audience in mind - children who are still
having to tackle these sums at a rather
later stage than many of their friends. I
suggest the p rograms would be
especially helpful if used with Dienes
base l0 blocks or thet equiYalent.

Pless SPnCE BnB
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Let's take.u.s
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SHERSTON SOFTWARE OFFER A RANGE OF EDUCATIONAL PROGBAMS FOR PRIMARY
SCHOOL AGE CHILDREN SUITAELE FOR USE IN SCHOOL AND AT HOME

Sherston,Software has a policy of producing high quality programs at reasonable prices. They are designed by primary
school teachers and written by professional programmers. Our programs have been thoroughly tested and very well
received in schools throughout the country. Sherston Software supplies schools direct and our programs are not
available in shops but can be purchased direct by mail order.

"lt has never been my policy to recommend softwarc in any blanket fom at all but mercly to rccommend paniculat
prcgrammes... Howevet I do feel that the quality of the progftmmes you sent me may t gger me to give such a
blanket rccommendatlor". M, Savo.y, Educational Computing Advisor for Gloucestorshira.

"Overall we werc very impressed by these programmes... We felt a lot of excellent thought, carc and educational
rcasoning had gone into theit prcsentation. We werc also very impressed by the firm.., We would not hesitate in
awatding the fitm an A'grading as well as the Nogram ". The Ayrshire Primary Software Evaluation Proroct.
(A.P.S.E.P.)

Orders to Sherston Software, 8 Gourt Street, Sherston,
Malmesbury, Wilts SN16 OLl.
lfyouarenotsatisfiedwithourproductsimplyreturnitwithinl4daysofthedespatchdatetogetyourmoneyback

SHORTVOWET SOUNDS: BBC Model B aseranse5toByears
Avery comprehensive reading program to practice short vowel so[rnds using simple words and pictures. Adiagnostictesttellsyou
which sounds the child needs to practice and the program allows the adulr to adjusr the gamei according to ihe resutts. lt is tiell
presented with graphics and optional sound effects.
"We found the words and dawings in this ptogrcm to be paniculatly good-they wee well presented and extremely suitable . . .
We found the Nogdm an excellent impetus: A.P.S.E.P.
Price; Cassette f7.00 + C1.O5 VAT. Disc f8.SO + f1.28 VAT.

MAG lG E: BBG Model B: 1 .2 OS Ase ranse 6 to s years
This program illustrates and teaches the eflect that a "magic e" has on shon vowel sounds. lt includes a teaching sectjon - the
short vowels actually lengthen when a "magic e" appears. Other options are diagnostic, practice and final assesiment modes.
'.'fhe program is full of larye, easy to rcad lette ng . . . it is at it's best when it usesThe 8BC's graphics to give a good strong visual
illustrution of the magic effect. . . lt is among the best of the flood of prognms ol this type". Educltional Computing-, June
1984.
Price: Cassette f7.00 + E't.O5 VAT. Oisc f8.50 + f1.28 VAT.

MATHS SNAP: BBC Model B: AseranseTtoTTyears!
Agamefor 1,2,3 or4 playets to practice addition, subtraction, multiplication and division allatfive different levelsoldifficulty.The
time allowed and the number of questions per game can both be alterod making it suitable for all ability l€v€ls.
"This compute sed Maths Snap was cenainly enjoyed by all those who played it. ieache5 apprcved of how it encourcged quick
rcsponses that led to greatet accutucy in numbet bonds and tables wotk. - . a rcal shatpenet of wits and accuftcy". Edrlcational
Computing, January 1984.
Price: Cassette f6.O0 + 90p VAT. Disc 87.50 + f 1.13 VAT.

WORD BUILDERS 1 AND2: BBG Model B ese ranse 5 to s years
Word Builderc build up words exactly as children should and shows the sequence on the screen for children to sound out at their
own speed. Options range from three letter short vowel sound words to consonant blends and vowel digraphs. Pr€sented in large,
colourful lower case lettering.
Price: Cassette e6.00 + gop VAT. Disc 87.50 + €1.13 VAT.

Available from October ,984:-

MR YOG AND THE NIPPET: BBC Model B nseranse4toTyears
Mr Yog just loves to eat apples. Every day he walks along paths and climbs up ladders to get his apples. The wicked Nippet puts
obstacles in his way to stop him. Help him get to his apples by selecting the right anster in 1O difierent reading and maths
activiti6s. Appealing graphics and optional sound effects.
Pricei Cassette f7.O0 + f1.05 VAT. Disc f8.50 + f1.28 VAT.

INVISIBLE !NK: BBC Model B lseranseTtol3years
Oiscover the words that have been written in "invisible ink ' by using your points to buy letters from the computer. Score points by
correctly guessing the nvisible words. An intriguing word game that offers practice in many aspgcts oI reading, comprehension,
spelling and grammar. lt s good fun tool
Price: Cassette t7.O0 + f1.05 VAT. Disc f8.50 + t1.28 VAT.

INFANT MATHS SNAP: BBG Model B ase ranse 4 to 7 years
A game tor 1 or 2 players to help children understand and learn about numbers up to 20. Six different games ranging rrom very
simplenumber re_co-g-nition to simple addition and subtraction presented with colourful graphics and-optional s-oun-d effects.
Pric€i Cassette f7.00 + f1.05 VAT. Disc f8.50 + t1.28 VAT.

CONSONANTBLENDS: BBG Model B:1.2OS Aseranse610syears
Following on from "Short Vowel Sounds" a nd " Magic E" this reading program deals with the initia lconsonant blends, such as tr, bl,
sm etc. Options include diagnostic, practice and games modes and ian b-e tailored to the child's individual needs. Games are for 1

or 2 players. Presented with large colourful lettering, pictures and optional sound effects.
Price: Cassette C7.00 - f1.05 VAT. Disc f8.50 + t1.28 VAT.

-=T
henston
oftwaFc!

12 Micro User Education Special



Pr.ss SPffCE ABR

3
8

\
)

to t.ke.eag th.

311

2

Press SPnCE BnR
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3
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Press SPflCE eAIi

l0-40

50-t0

90

lr0

130 PROCn

t40 PROCd
l8O PROCsub

240 PROCpI

270 PROCc

280 PROCX

300 PROCm
3r0 PROCp2

370 PROCmt

400 PROCa

420 PROCp
450,460

470 PROCi (Z)

500-540
550

560 PROCR (Z%)
600

l0 IFPAEE'&E00IflE[VDU6! 60T050

20 t,DU2I I T|(EYoTTAPE llt: Fl)RfiI=CTt]1

P-PABE) SIEP4T AME00=Al IPCBE: IIEII il'l

8E:&E00ll0L0 lifiuil i i
30 rFI138,0,128

40 Er{0

8,23,2t0,6,3,3,3,1?5,10?,60,0
14,60.90. 153,24,21,2{,24r rFI{

,2
60 t,luzt,23t, 12, 12,24,2{,48,48, ?6,

%, ?3,232, 192, ?04.255,255. l?,0, 0, 0. 23

,?I3,255, 128, 128, 128, 128, 128, 1?8, 25?,

23,234,6t3,3,3,6,12,248,0,23,235,3,6,
12,12, ?{,24,{9,96,23,236, ! ?4t 66,1?9, I

29, 129,129,126,0r tFI l I ,0
70 v0lj23,237,255,1,3,6,6, 12, t2,241

23 ! 2I8,2{, t8,48,96,96, t92,128,0,23,2I
60,102,195,195, 195,102,60,60, ?l t 140

02,l?5, 195, 195, 102 ,60,0,0,23,241
8, t30,l30, l30, r 3o, 130,56,23,2s0,

16, 16. l6,l6, r 6,0,23,251,0, t,I,6,
,48,96

!li Itr 19, ?) | F0R41.0T09: FoRBtr'07

0T1{41,8I} : l{E I T: NEXT:61="6ood,

'lHt.'Type hor r.ny "rT$.' talP

'rSf.'the sur'! Al=' the ansrer
put ther':0NERR0REBT0l00

100 it}[El ! Vluz3t 8202t 0i 0! 0r 19,3,6t 0

| ! REPEAT!PRItITTAB(0,l0)'1, I do"iSl"
''2. You helo .e doriSt" "rIype I or
2" " "?tE e ESIAPE to rhoose aqain'

I l0 REPEAT: Al=tET: tlilTILA:1.490RA11.50

: CtSTPR0CHT IFltr=19 PR0Cn: PR0Cd: PR0Csu

brPRBCsp ELSE PR0Cn r PR0Cdr PR0Cp t: PR0C

p2r PR0Csp

,242,62,6,6,1?r2t,48,96,0,
,60,lo?, 195, 195,1?9, 129, ?3

!,1?5,102,60t24,0,0.?3,245
?55,255,0,0, 23,246,0,0,0, 2

0,0,!3,22t,0,0,6?,6i, 6?,6?

l0
48

,?
I

3

0

,l
,b
6,
24

50 U2T

77L

?7

IJ

253

2

TO

PA

'/D

?1

,3

,6
7

,3

I,
0,

4,

,6

02r REA

I rill
axay

'.Pl="

,56
0,1

t2,

80

23,24

,?44,

'0'0'

,62,6
90

2. ! 95.l, J,3.6,6,23
,96,255,0,23, ?29,6

?, t 2,0,33.
,228,t?,12
0, l0?, 195,

v0u23

3,0,21
129, l9

2
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PROGRAM STRUCTURE

Memory problems! This section allows the program to be
run with or without the presence of a disc interface. If you
do press Break having loaded it from disc you will have to
reload it.
Redefines characters to form the big numbers used to
illustrate the sum, etc.
Ties together the character definitions with their
corresponding numbers,
The main program structure responds to the key pressed
when the menu is presented.
Chooses the numbers to be worked with. The units are
always such that a l0 is required to sort matters out. N7o is
the first number, Molo the number to be taket from it, Tlo/o
the first digit of the first number, U1olo the second digit of
the first number, ,"?7o the first digit of the second number,
ar'd U2o/o the second digit of the second number.
Displays the sum both in figures and in coloured blocks.
Major section in which the computer shows you the sum
being carried out.
First half of the section in which the pupil assists the
computer with the sum.
Clears screen in the small text area. I was unable to use a
text window. This procedure is used frequently throughout
the program.
Takes away the ls from the top, once the new ldhas been
brought over. This procedure is used in PROCd and in
PROCpl.
Moves across the l0 from the 10s to the ls.
Second half of the section in which the pupil assists the
computer with the sum.
Takes the appropriate number of los away from the top
and puts them at the bottom.
Produces flashing arrow used in several places in the
program.
Formats the text used tfuoughout.
Details ofadding to the ls and changing the 10s in the sum.
CHR$250 is the small I used to make, such as a 4 in the
units look like 14. CHR$251 is the crossing out of the
number in the lOs column when it is replaced by a new
number one less.

Controls input from keyboard when only one hgure is
required. (As far as possible I have disabled all keys other
than numbers and the space bar.)
Minor sections put into procedures to save space.
Draws or undraws frame round units when new 10 has been
brought over.
Controls input when two digit enri€s are required.
Produces frame round blocks which constitute the answer
at the end of each of the two possible options.



:UZI

it+l
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I l1;

From Page I 3

120 [LS: UIIIILFALSE: El{D

130 DEFPR0CnTREPEiL lll.Rt{D l99l I ull=
l{I ll0D l0rIll.lll DIV t0rlll'Rl{0189)+t0

=ilI il{)D 10rT2I'iI I)IV l0:lJl{TlLtll)
0AtlDUl l-U2l( 0 r EIIDPR0C

0 DEFPfi0Cd: CtlLoURJT PRIIIITAE (0,3 )r
: C0LI)URl r PRIt{I; Ullt r C0L0UR2: Pf, Illl

i Ili r C0[0tlR3r Pf, Illli I2h rC0L0|JRl I PRIIII

;lJ2IrC0L0UR3: PflI{TIAB (2 

' 
5) i Tll: C0L0UR

I r PRIIiIIAE {15,5) i ulI
150 F0RY1.6I0l5r C(}L()Ufl3: PfiltlTIAB 10,

YIlSIRl116l (TlI,CHR,Z?l) r l{EII: IFul!)0F
0RYI=16-t|tII0l5r vDUlT,l ,3l ,l5' Y? 

' 
224:

IIEIT

160 vtlt,Sl,27,6,17,2r TI tIlI,l ) ,10,8,
T1(T1i(,2) ,3l ,29,6,II (l.1I,I ) , t0 rE, TI (ll

lr,2),Jt.?7,8,IIrI21,1),10,8,I1(T21,2
) , !1.29, g, rI (u21, I ) , l0,8, rI(U2I,2)

170 vDtl31.31.8,215,2{5r 110UE768,560r

DRtl960, 560r 10VE768, 688r 0R4t960, 688r E

IIDPRt}C

180 DEFPR0CsUb: PR0Cp l'Fi.Bt D{ rll'
,'Ie n?rd','to'+Il,'thP'+SIRtti?I+' o

nrs','But re crnnot','til!'+SIRlll2Il
' fror'+STRltllIlrPR0C:p

190 PR0Cp('Th.ru rre too','{er oneg

in .+sTf,ftl+r,r,,so rP .oYr overrl'r
ten and put it'!'in thE plice"'{or

ones'l I PR0Cgpl PR0Crl PR0CL

200 PR0Cp ('te nor hey€"STR!(UlI+10

)+' onEi. Ia','rhrnqE the oneB','in'+
Sr,'lil. thi s', " lr PRoCl( (3) ! PR0Ca ( l5'
l7) r PR0Cur Pf0Cl( (01

210 PR0Cp('And xr ch.nqe','the tenr
','i n "+51, '.r rell, Iile','this.',"1
:PR0[q: Pi0CV r PR0Crp r PR0CI r PR0Cp ('le c

ount th€', 'onEs Ie{t behind'"rnd'+P,
, 
-i 

n"+41, ", " l: PR0Crpr Al,lJll+10-U2Ir
Pf,{)CE

220 PR()ClprPR0Cp ("le are rrady','to
'+It+"th.',STRlI2ll' trn!',",", ") t

Pf,0C:p: PR0Crt r PR0Cspr PR0Cp l'l I tirra
rre','iny ten3 Ie{t','behind at thr',
"top, re |riter,'thel in our','ansrsr
' ) : IFTII-T2I-t)0PR0tl]

230 PR0C5p ! PR0C{r: PR0Cp {'ilor xe irl/
e" Al, 'to'+sl+'. ' , sIRlliI+Ir+sIRtlI t 'i
!'fST8t{NI-n),") rE[0PR0C

2{0 0EFPR0Co t l PR0Cp (Hl, 'ones re rin
)rPf,{)Ci (U2I):PR0Cp

('tood. But re','cln 't trke'+SIR|(U2
Il,'lro.'+SIRr(Ul1)+', Ir'r'.ust bri
n9 overr, ia t:n', " l r PR0Csp r PR0CI PR0

LL

250 PR0Cp('Lool at the','blocis agt
in. ' rl{1,'oner you Beer!rin 'rslf,till+'
nor. ','.') r PR0C|( (3) ! PRo[a (15' l7 ) : PR[)C

R(t lI+10)rPR0Cp('6ood, le need"'to c

haflge thr','ones i n'+Sl,'to shor','th
is. t rill'r'do it.')rPR0[u!PRoCXl0)

260 Pf,0cp ('Ie hrv!.ov.d','a ten ov

er,'.H1,'trns ere lr{t','in the tent'
,'place') r PR0Ca (2' l7) rPR0Ci (Ill'l ) :PR

0Cp {'6ood, Let'B','ch.nge th. trns','
in'+Sl,'to rhor tti s', ", " ): PR0Cq: Eil

DPROT

270 DEFPR0CCT F0RY1=171029r PRIilITnB I

21, YII SPC ( I 6) r IIEIL EIIDPR0C

280 DEFPR0CI:C[)L{)URl: tFtllI)0Y1'16:R
EPE{I|v0U3l, ll,YI,224,3t, tS,Yl'U11,3!
: YI:YI+l I PR0CI (201 | UllIILYI=lor Y1=30-U

Itrr REPEATT v0u3l, 1I, Ytr,32r YllYI+l ! lll{T I

LYI=30r Yt'30-tllhREPEiI:VIUJl, l{,Y1, 2

2l! Y13YI+l ! UllIILYlr30
290 YI'16:REPEAT:VDUJI, 14'Yl'?21,31

, 11. Ytr-t0,32: YI=Yl+l I PR0CI (20l I tltlTILY

1=16+U2I-UlI: IEPEAI: \II}UII, l1' Yl, 221, l
I, l{,YI- lU2I-tltl),32r Yl=YI+lrPR0[t (20

) ! l,tlTIlYtr.30-tllI: Pf,()Cso: EI{DPR0C

J00 DEFPR0CrI C[)L(}LRtr II=Tt1-l r REPEA

Il F0RCI'6I0l5r VI)UII ,II, [I,32: llEITr Ft)R

CI.6I{lI3I VDIIS I r II+I, EI, 224: IIEITI Itr'IT
+l I PR0CI (10) : uilTILIl=llr EIIDPRI}C

510 DEFPR0Cp2T PR0CVt PB0CIT PR0Cp (llt 
'

'ones are'.'Ieft rt the top""Then I

crn rri te','ther in thp','rnsrer'l!Pf
BCr (ll, l7l rPR0Ci (U1tr+10-lJ27l rPR0Cp l6l
, Pt.'i n'+At, ", ". " ) r PR0CE: PR0Csp

320 PRoCD ('le nor need','to'}Tt,'th
E teni. ',tlf,'re'+T1, " ) I PR0ci {I2l)r PR

[}Cp {6,, Tl+'th.', 'tens to the','bottor
', ". "1:PR0CrtrPR0Crp

330 PR0C!{Hl,'trns','ere le{t it th
e', 'tot,Ihen I', 'crn'+Pl, 'tn'+Al) r PR()

Ci (IlI-I2I-l ) r IFAtr)0PR0[o {6t.Pl.'i n'+
Al, ", ", " 1 IPR0C0

310 IFAl'0Pf,OCt (50)r PR0[c r PilillIAB (

2{.17) '6ood'
350 PR0Csp r PR0C{ r r PR0Cp ('S0 re have

r 
, 
rdoner+Sl+,,. *, .lhtt. 

, 
. i Br+Al+r?r, rl

hat is', STnlilI+Tl+STRlllI+'?' ) : PR{)CR (l{

1-lll) rPRIllIlAE {21, 17)'600D l' I rFIl5, I
360 EilDPNOC

3i0 DEFPR0trt! PR0CI (50) r I1=0: CtlL

3: REPEII: YI=6rREPEAh V0U3l,ll, YI, i
l,II,YI+10,224;Ytr.YI+l: Ul{IILYl'20r
IIi I: PR()CT (IO}: III{TILIT=T2TI Eill)PROC

J80 II,0r Ct}L0Uf,3r REPEII: YI=6r REPEIT

I v0u3l ,Il, YI,32,Jl,IX, YI+l0,22{: Ytr.YI
f1! LlllTILYl.20r II=Il+l: Pn(lCt (10) ! uxl lL

It.12I: EIIDPR(lC

390 DEFPR0CI {0}; III'lE=0: REPEAIUIiTILT

IIE)CrEllDPR0[

100 DEFPR0CT {JI, VI

l,JI,t,l,25fi SoUtl

VI,32:S0Ul{01,0,0

,l
O EIIDPR()C

O DEFPR

Cc:C0L0tlR2r

{?t, t9)bt:P
21,23)dl!Pi
{,27)fftEtll)

{30 OEFPR

SPACT IAf,'

F0RS.lI0SrVDUli

,-8,200,6rt/0tJS1
r t{EITr C0LouR2r r

ocp (.$, bt, cl, dl,et, ft) ! PR{)

PRII(TTA0 l2l, l7) r* Pf, lillIAB
Rll{ITAB (21,21) cl: PRII{ITAB I

IliIIiB (21, 25) eft PRII{ITAB (2

PRllC

0Cr0 ! PRIilIIAB (21,29) 'Pree!
r REPtf,I: AI=8EIl UIIIILAI=l2r

l)I

r6

tlrj

'Jl'FI I5
It
t2

Ilr
70

,,

FI

OUR

2,J
IT!

PR0CcrPSoCH!rFIl5,l

ilo EI{DPR0C

{50 DEFPR0CUT PRoCt (150) ! [()llE90{,8{l
:6C010,2r V0lJ5,2i0,l r PR0Cspr Eil0PR0t

160 0EFPR0Cqrl0uE86l,Bl2;V0U5,251,I

:PR

{

ftl

TTAB (26,6) iIlI-l r PR0Cspr EilDPROC

I}EFPR0Ci ( I ) : REPEAT r f,EPEAI: tlllU3l

9: AI=tEI: tll{TILAI)l7Ail0AI(58! ttDUA

180 AI.VAL {CHf,lAtr)r PR0CI t40 } ! IFAI( )
I Pf,()0erPf,lI{TIAI {21,l7)'Try rgain !'

190 UtIIItAI=Z r PR0tt {50) r ENDPRt}t

500 0EFPR0CL: llDUJl,2,5,32rtrl' lS,5,J
2: EIIDPR0C

!10 DEFPR0IN!l/0u2Sr l,0r0t 0i 0t !EilDPR
()C

520 0EFPR0[VrPR0Co ('Let'r'+If ,'thE
'+SIRttl2Ir'ones not','ind'+Pt,'at tht
bottorr,'i l: EllDPf,()C

5J0 DEFPR0CErv0UJt,29, l2,II (AI, I ), I
0,8,II (f,l,2) I Elll)Pf,0C

510 I)EFPf,0C0: VDU3l, ?7,12,I1{Il I-I2t
-1. I ), l0,8,II (ItI-I2I-1,2) :EllDPR0[

550 0EFPROC(lCI) :5C0t0,ChI0VE{18,3
l2rDRAtllE,83} 08e1512,832rDRAISl2,5l

2r DiAll{8, 512: 6C010, 2r EIIDPR0C

560 DEFPf,0CR (Itl: REPEAT

570 REPEATTVDI.Jl,24,29:Al=tEIl Ul{IIL
AIXTetlDAI(58! l/0Ueh REPEII: Bl:6Eft UtlI

lL { lI XTAllDSl( 58) oRBI= 127 r tll)UBtr: tFBl'
l27Ir{E[570

580 eI:l0}VAL {CHRlAl) +V41 1 
g;Xrrr,.,

R0Ct 130) : PR0Cc r IFAI( )ZIPRIIIITAE (?l,l7
) 'Try agrin'

590 UIITIItI=IhPR0CI 150) r E||OPR0C

600 DEFPR0C{r r 1,l0VE0,500! 0R41512,500

r I)RAI5l2,852! DRAI0, 852: D[4r0,500r Etl0P

R0c

610 DAIAo,2t3,2 t I J23,?26,2t227 t2
28, 3,229,230 t t,2 , 232,5, 233, 23{,6,23
3 ,236 t7 ,237 ,239 ,8,239 ! 2{0 , 9 r 2{ I , 2t2
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Timeswithout trouble
An elementary multiplication
program by ANDREW DAVIS

TUMULT seeks to help with ele-
mentary multiplication of two-digit
numbers - in particular where there are
tens to carry.

There is a menu presenting two
options. In the first, the micro shows
how the sum is carried out. In the
second, the pupil is invited to help with
the sum.

At any time the pupil may return to
the menu by pressing Esc.

Children could profitably mirror the
graphics displayed on the screen with
apparatus such as Dienes base 10. No
doubt teachers could think of many
ways in which the program could be
used in association with other class-
room activities.

This panicular program is rather
longer than I would have liked. The
routines for moving the units from the
top to the bottom proved complicated.

I have a strong suspicion that the
whole thing could be done far more
elegantly and briefly, but as yet I don't
see how. Meanwhile. it works as it
stands.

PROGRAM STRUCTURE

l0-40
50-E0

90

t40

Moves the program to PAGE:&EO0.
Defines characters used to make the "big
numbers" used in the sum.
The array links the big numbers with their
corresponding standard numbers.
PXOCz, picks the numbers. The answer never
exceeds 99. Mo/o, the single digit number does not
exceed 5, and No/o, the two digit number does not
exceed 29. If the numbers had been allowed to
exceed these values. the display would have
become too clutter ed. U I o/o is the units of the top
number. U2Vo (*hich is a holdover from previous
programs and doesn't really need to be here), is
the units ofthe bottom number. U3olo the units of
the answer, and T3Vo the tens of the answer.
PROCd displays the sum at the beginning.
PROCmult is the main procedure taking the pupil
through the sum,
PROCX, one of the procedures for getting the
units to the bottom. This one deals with the
situation where four "new tens" can be made with
the units.
PROCnI moyes the tens from the top to the
bottom, after the units have first been dealt with.
PROCa makes a flashing arrow which is used
twice in the program.
PROCp (a$,b$,cS d$,e$Jl) formats the text
used throughout the program.

PROCT (Z) takes any single digit inputs from the
pupil.

PROCK(Co/o,Xo/o) draws frames round the
numbers in the colour desired.

PROCR(Zo/o) takes any two digit inputs by the
pupil.

PnOCf takes ones to the bottom when there are
three "new tens".
PROCtwo takes ones to the bottom when there
are two "new tens".
PROCall, nearly all the movements of the ones
require this.

PROCone takes ones to the bottom when there is
one "new ten".
PROCgen, an important procedure used many
times in the course of moving the units down.

PROCmu. Once the units are down at the bottom,
and changed where possible into tens, if any are
left, this procedure moves them over tdthe right to
allow for the later descent of the tens.

PROCUd assigns the units moving procedures
appropriately.
PROCpl, the main procedure in which the pupil
helps the micro to do the sum.

PROCbI turns the new tens blue.

530

570

5t0

630

720

810

850

1030

1050

r60
220
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s00
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From Page 15

5 Rtl,l (c) Ihe lllrro user

lc IFPA6E=[E00IllEttv0U6: 60T050

?0 vDU21: +l(EY0TTAPE lll: F0RAl:0I0 iT0

F-PAEE) 5 tEP4: AI I tE00:AX IPAGE! ltElT liPA
6E:lE00l 0L! IilRU ll'l

50 rFIl38,0!128
40 END

50 
'r0lJ?3 ! ?29,12 t l2,I ?,12, 12,12,l ?,

12,21,22h,12,t2,12,12, r 2, 12, I ?,0, ?3, ?

27,60, 102, r93,1! 3,l,6 r 6, ?1,2?8,12, 12,

48,96,255,0,21, 229,60, 102, 195,1

1?8 
' 

?3 
'2t0,6.3 ! 3,I 

' 
1951r 0t 

' 
6C' 0

4 
' 
24,60r t0,151,2{,24 

' 

2t, ?{: rFI4

24,?4,
tl/.

,2
60 vDUll,?Jl, l?,12,21,2

or Jl t:. 10a rr,a nqE rqq

, :-ll, 2 55, !!8, lZ8, r?8, lt8, I

21,214 ,6, t], j, I r 6, 12,248,0,
l ?, 12,24, ?4,48,96 t 2I, ?r6, I
29, 129, 129, 126,0: rtf I I ,0

190 X7.C: REPEAT: PR0El( {2,I)l) : )( il: I il+ 1

60: UNIIL (I7l 160 )'l'll
200 vDlJ31!32!6, 17,2,11(TlXtl) r 10,81

TX iT 17,2 ) ,I I ! 34,5, TiliU lll, 1) i 10,8, Ti!(U

l't,?), Il, J4,I, T',t iuzX, r ) ! 10,8,T'l (U?t,?

)

?10 \lDUS I ,56 
' 
9,88r i0Vt928 

' 
560:0RA}l I

120.560r lt0Vt928 
' 
688 | DRAldl l:0,6881EN!P

ft0t
220 DEFPR0CnuI t:PRCCp 1'lle {ir:t loo

k", ".t the ones,','Thpre are "+STRll.l2

il,'6st5 o{ *+BltllJlll,'l ilill put the,r

","at the botton') rPf0Csp

230 t tr=0 ! RTPEAT I Pfio[( (0,II ) :IX'I)l+ I

60: Ut']T lL llI/ 160 ) =II! Pfl0Cud

240 lF(UlXiU2X V 10))lPR0Cpi'lle h

ave "+STRf ilJlilrllzl DM0),"ner ten5.

I riill ",onale thei blue'r'*t*""'')
250 lF(lJlZrU27 !lV l0)'lPRocp('t€ h

avP oflen!"ner ten, I rill','nake it h

260 PR0CsprPR0Cbl

270 PR0Cp{"lie rrite hor","rrny ne

teflE', " thprE irp't"undsr the',uansler
I i [e-, * ih i E* ) | PR0Ca l3l, l5) r PRINTTAB (

I?,15)r UIXiU?X DIV l0
280 PRoCsp r IFI]JX )0PR0Cp ('Iiere are

Eon€*,'0neE that rp",'could n0t neke"

r-tens rith. lie".'[rite ther',*in the

inEHEr " )

?90 ItU37'0Pfr0Cp ("Ie used up'r"ell
the ones","t0 raIe n€r tEni"!"I{e flrit
e rero",'in the one: part""o{ the an

E{er"l
300 vDUt7r2r3lr3{, 12!Tt(U3l,l},10,S

,TI(U3:(.2)
310 PR0lsor IFT

5TRll11+' setE-,'
I}Cp ('le hav: n+

IRfTll+- tEfls..
-+sTRt 

0,{:(tT l1l ,'tens, , sti l I et'r rthe

top, lorn',"they go to""the bottoN')

IFTtll:lPRoCp ( 'li€ sti ll have",ST
* tens et",'the top, 0orn","they
o', "the bottor', "')

PR0C!pr PR0cf,t

PR0Cp (' or{ se rount I 
r 
nhor fiiny

, "re haveu,'lltoq€thErir*a(d rri
is",'in thE rns{er')rPR0Csp

350 PR0Cp ('There are*tSlRtlltr+i sE

"t"o{ "+sTRtTlil+' tEnE"r'ANI) the'+
Rf lUltr+1127 DM0) !'ier tens.','The
oa*es'+5TRlT3il) :VDlJlT!2t31 r3?r l2,T
T3X. l ), t0!8,Ttr (T11, 2)

360 ErlDPR0l

370 0EFPR0Cc t0RYX= t 7T0?9: PR Il{T?AE i

24,Y1)5PC{l6} ! EXT!ENoPf,oC

380 DEFPR0CI: PR0Cal l: PR0!nex t rPR0Ca

€n l0r 17,4r3*l.llI 0D 20,21):PR0Cqen(J0
-3lU l t, 17,5,0 

' 
11- (4fUl7.'10 ) ) : PR0Cqen (

0,22, i r 4+l, l'l-30,21)
390 lFS*UlX-40( )0 YX= 12: REPEflI: VDU3

1 ,:l, YI,22{,3l ,22, Ytr-5 
' 
J2: Ytr:YIr l: PR0

Ct (4, rUilI I LYX=30

400 EilDPRot

410 DEFPR0CTI r C0-0UR3: tX=4 r RTPEAT

420 IFI.Il)tI I7.t IT5: REPEAT: YiI=6! REP

Ef,T ! l/0t J l ,IX, Yil,12.31 ,lX, YI+10, ?21r YI

'Ylf I rUt{I I LYI=20: X1=I'l+ l: Pf,()Ct (40I I l,lll

11111.i,1r5+11X

430 t il:t 1- I rUtiI ILt'{=0
440 CX:0 ! BEPEAI r Xil.TlX-l-CI: ftEPEATT

4,48,48,96t

l:,0 ,0,0 ,2J
25,
2i,
?4,

25r

3,6
79,

70 vDu2:, 2l7r 255,3, t,6,6, l?, I 2!2r,
23,218 ! ?4,48 r 48,96,96, 192, 128,0,2J ! 23

9,50, 102, t 9!, 195 r 195, 102 ! 60,60,23,240

, 102, 195, 195, 195, 102,60,0 t 0,23,2|l ,56
,68, 130, I l0 , 130, 130 , I l0 ,66 ! 2l,250 ,0, I
6,16,16,16,16,16,0

80 vDU:3t242,6?,6!6! 12,24,48r96rt,
?I,241,0,24 r 60, t 02, t95, 195, t 29 r t?9 r:3
,244, l2e, 195, 195, l0?,60, 24,0,0,23, ?46

, 0 , 0, 0 r 255, 255, ?t5,0,0,2J,22{, l) ,0 r 6?,

5?,62,62,62,62
90 DI|1 l1(9,21 :F0ft47.:0109rt0RBii.0T

C2l REA0IX (Aii,81l : l,iEtT: t{EII

lri0 cNLRRCF60ICl l0
ll0 REPEAT r llC0i I r UDIJ2J,l,0l0l0i 0; rV

DU 1 9 , :1 , A i 0 i : PR l TTAB ir.),l0)'1. I d0 th
e s!0,tr"'"?, You heip re do thP Eu[,

' "'fype I or ?'' ""PrpsE ESCAPE t
o chooge aqaln*

li(, REFEAI T A'{.6E 1:Ufl1ltAil'490ft4I:50
:;.S:0F0Cht:rr'{.4i pF0:n: pR0Cd t 0R0tnr

It r PR0CB, ELSE PR0Ci:PR0Cd:Pf;oipltPfi0

ci!
ll,l Ulli I tFAL5t: EU0

I4 iI DETPROCN I REPEAT I N'I:RI'{D 129 i; UI7:
NX l'100 l0:Tl/.=NI 0l'l l0rllil.FflDll)rU?I
:11,( I'lCD l0: ISIi (117)il1)DIv 10!Ulil.(iXi
I'lr ) i00 l 0r U l lt,( ) 10At{DftX ) I AllDl{'l}N7.( 1

00ANDUlXll]27r9

150 ENDPfiOC

160 DEFPR0Cd I C0L0t]Rl: PRI IITTAB (0, l) I

U2ilI ri0L0l.lR2r PRIllTt" t!f,es "iICoL0U8l
r Pft I Nli T 11i r C0L0UR I r Pfi I l{T;Ul il;

170 li1:0:ftEPEAlr F0RYl:AI0l5r [0L0UR3

I PRIN fTAS (I7, YiliSTR I il6, (T I X, CHRl224 ) :

N!tIr IFUlX)0F0RYX:16-UtiT0l5:VolJl7, I,
3l , xil+? ! YX,224 | IIEIT

180 Iil. x ir+5 r !flT ILxI/5.11'l

320

R$1I+

got
Jl0
340

tr[B'
te th

ts
ST

t

FOR

:67

: lJil

4

YX:6

015:

50 I

I0l5 ! V0u3l,IX,YI,32r EIT! F0RYI

vDU3l,
7=l{-c

IX+ 1, YI' 224: I'lEI T I IX=I1+l
il: c1.c7+1: |Jl{TlLctr.T1tr

1I)l P8

o{ "+S

tr.14; REPEATT Y1=6 r REPEAl: V0ll3l ,

XI, YI t 32,3 t r XX, Y1+ l0 r 221: YI:YI+ l: lilll I
LYil.20: II=lX-l :PROCt 140) !UiIIILIX'14-I

460 EN0PR0C

{70 DEFPR0Ct {0) : TIIE'0TREPEATUl'lTILI

I llE )0: EN0PROC

3

AID th.3

Th.t..k.5 7
I. Pr.rr SPnCE Btn

o

L x

a t i.i.. la

72
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180 0EFPR0tr {Jl,VI): F0RS=1108r VDUtT

! I,31, JI, VI r 25lr S{llllt0l, -Br200i 6r l/DU3l

, J1, v7,32! S0UilDl,0,0,6: liElT: C0L0uR2: I
FIl5,I

{'O EI{DPR(}C

500 0tFPRoCp (rl, blt cl rdlrrl! fl) ! PRl}

Cc! C0t0Un2! PRlilIIlS (21r tTlrt! PRIilIIAB

l2l,l?) b$r PRlf{ITAB l2{,2l ) clr Pfil|{ITA8 t

2l,23 |d* PRIilITeB (2{,25)rllPililTIAS (2

1,271{t! EilDPR0C

510 DEFPR0CTp I Pf,lITIIS {21,29) 'Prrr:
SPACE 8eR': REPETI: AIIEET! Ut(TtIAI=321

Pn{)c( ! PRoCH! rFI l5r I
520 Er{DPn0C

530 DEFPR0Ci lI ) r REPEAT: REPEAI VoUJI

,32,29: lI.BEIr UIIIILAt)l7f,ll0AI(58: V0UA

tr: rFIl5,0
540 AI=VAL {C}lRttl}: Pftt)0t (l0lr IFII( )

I PR0Cc: Pf,lilIIel (21,17) 'Irr rg.in l'
550 UilT ILAl=Z: PRl)[t (501:E]lDPR0C

560 DEFPR0CH; VDU23,I,0i0i 0i 0; I EilDPR

0c

570 DEFPn0Cx (tl,I1):6C010, Clr ll0vEIl

,512: I}RAIIlrt00 | 512: DRAIXI+100,8J2: Dn

AlXI,832! 0RIUI! 5t2r ECI)L0,2t EIDPR0C

580 l)EFPR0CR (II ) r f,EPEf,T

590 nEPEIT ! l/0UJI 
r ?{,2t! A1:8Eft UIIlL

AIXTAI0AI(58! l/I}UnIT REPEAft 8I:GEft UllI
IL l8l)l7AllDBl,(58) 0RBI:127! I,DUBI: IFBI:
127THEils90

500 AI: l0rl/Al tcHRtAI) +v411911*rrr, ' t
R0Ct {301 : PR0CC r IFn:( )IIPRII{IIIB (21,17

)'Try aqrin'
610 UNIlLnl:I1! Pn0Ct {50): EilDPR0C

620 0AIA0,2{3r 2{t, I,225 J2b,2 }27,2
28,3,229,230, I,23t, 232! 5r2J3t 2Jt,6, 23

5,236r7r23i!238,9r239,210r9t211 r212
630 DEFPR0CY: PR0Crl I ! IF3rUll)l'PR0C

nill t
6t0 IFSrUu(t8 Pn0CrI

650 IFlrUlI)J0Pl|lcgen (0,l7 
! l,3rUlI

[0D 20,2I
660 JFlrt lI)3oAtlDU11=8PRoCArn (6,l7 

r

5,0,29)
670 lt4rU lt )3041{DU! tr:9Pnotgcn (3 

| 17,

5,0,25)
680 IFUU:7PRl)Caen {0.17, {,I r 23) ! PR(l

Cgea (0,22,lr8,2l I : PR0Cg:n 12r22, !,0,26
I

690 IFUII=6pR0Cgen t0r 12,3r 2r231 :pR{)

Cgan l0, l7,3,8,2l ) : PR0Cgcn (2, 17,I,0,27
) r Pf{)Cqen (0,22,4,1,21I

700 lFU5l)oPn(lc.ull+{lJllrt 2l DItr l0
),t,3It

7IO EilDPN()C

720 DEFPRt)CtTo: IF2rUlI)gAt{O }l0I(UlI
.44[0ilI.5) PR0C.l I

7J0 lFUll.{Al{Dlll=5rPft 0Cgen 10,2,2,0,
27) r P80[9en (0,7,2,t,23) ! PR0CArn (0r l2r
2,8r 2l ) ! PR0CA.n (2r l2r 3,0t 291 : PR0CArn (

0,l7,3 t 2 t 25| rPR0Cqen (0 r22,3,6,2l )

710 lFUl I)64flD (itr:30f,11I.41PR0[9rn (0

r 12,3 r 2*tllI-10,2l ) ! PRoCgen (20-2rUlit,l

2,1r 0,31- (3{UlI-20) )

750 IFUIX=sPR0Ca.n (0,12,3,0 
r 26) r PRo

CA.n {0t 17 r 3,5t 21)

760 IFUIl=sAilDlt1.5PR0Cqen {0,22,1,0,
26t

770 IFUlil:6PR0CAen(. I,J,2,23):PR0
CAen iC, 17, J,8,21) r PRoCgen (2, 17,4,0,27
)

780 IFUtil=7At{Dil.4PR0Caen(0,17.4,1,

21t
790 lFU3[)OPR0Cnu (l+ (Ullruzl DIV l0

),l,]31)

800 EilDPR0c

810 DEFPR[)CaI l: CoL0URl: PRCCgen i0, ?,

2 r 0,3i -Ul l) : Pn0Cgen (0 
! 7.2,U1I.2l )

8?0 lF2rUll( I IEilDPRoC

830 Pff oCAen ( l0-t,l'1, 7,3i0r Jl- (llUll-
l0) )

840 Er{DPR0C

850 DEFPR0Cone

860 lFUl I) lAllDU l7r 6CI.0r D7.0r REPEAI

: PR0Cqen (0.2+01r ?, CIlU l I,ll - lilii ) rU1

l lr cl:cx+l: Dl:01+5: U IILC'l=10 DMII
870 IFUlI.3PR0Cgen {0, t7,2,9,21) rPRO

CErn (l,17,1.0!29)

880 lFUtl.3e[0I?'5PR0C9en {0,22,3,2,
2bt

890 IFUII:1Pft0C9en {0,12,2,8,21) : PRO

Cg.n l2! 12 r 3,0,29)
900 lFUll.lAt{Di7'4PRoCAen (0, 17,1,?,

25)

910 IFU I I'sAtll}ltl'3PR{}CErn {0,l2 ! 3,0,
lhl

9?0 IFUII)5PROC9en(0,2r2,0,11-ulI) r

PR0CA.n (0,7r 2, Uttr ! 21)

930 ltUl X:6PR0Caen {{,7 ! 3,0 r 29 )

940 ItUtl:6Al'l! ?:3PRocAen (0, l ?, !,2,
23)

950 IFU Il )6PRt)Cqen Il0-U t t,7,1t 0,31-
{?rtJ lI- 10} )

960 IFUSil)0PROteu (l+ {Ul1}U21 0lv 10

) ruSI)
970 ENOPROC

980 0EFPR0Cnext r PR0CgEn (0,l2,3. (2rU

t1)t0D 10,21)

990 PRoCAen (20-2rUl1r 12,4,0,31- (lrlJ
l1) 00 20)

1000 E DPR{)E

l0l0 0EFPR0Ct l: PR0Cqen {0,12,9, ?,23,
l0?0 E DPR()C

t030 DEFPR0C9en (ail,!I 
r clr dI,el,: c0L0

URI ! E1=0: REPEAT: Yl.l6-€tr-.lr fiEPEAT: l,D

U31 , b1! YI t 221t 3l , bl, Y,l'1 r l2: YI:Yi(+ 1: P

f,OIt l3) : UNI ILY7.l8
l0l0 F0RIt.t1I0(XSTEP- l: vDUl I,I l- 1,1

7,22{, J I , U,17,32! Pf,0Ct (2} : NEII: REPEA

Tr VDUSl r cl-1, YI,22{, J t r ct-1 , Ytr-1,32r Y

I:vx+ t: PR0ct (2 ) | rilrl ILYi(=10-E1-dI: EX.E

'l+ 1 | Lill T I LYil:eI I Etl0FR0l

i050 0EFPft0Cnu (Ax, UX ): Itr'Ail:REPEAT r F

08C7.30-U7I0?9: v!Ul I ,Iilr 1 , Ctr,224 r NlI l
! F{IRCI:J0-UII029: V0UJ I , )(1, C1,l2r ltE I T:

PR0CI (10) r I1.I7,r I :UNT I1x7,.22: Eti0PROE

1060 DEFPR0CUd: lFUllru2t DIV l0.4FR0

CI

1070 lFUltlU2il 0lV i0.lPRo!Y
1080 IFUI'l*U2'l DIv i0.2PR0Ct{o

i090 I FUl',(|lJ2'/ 0lU 10.1PfiCCone

ll00 Eil0PR0c

ll l0 DEFPR0CpIrPRoCp{-le {rret lool."

,'at the ones, lle',"h:ve -+STRlfl'I+" 
s

ets",'0{'+STRIUIX+".Tpll ne hor","or
ny oneE','th,t r.l€8. " ): PR0CR (ltrrl] l1)
tll0 PR0Cp('600d. i rili'r"put ill t

heo.'on€9 .t the' , "b0ttor', '", "') : PR0

Csp: II:0 | REPEAT: PR0C( (0 
! IX ) : X1.I'l,i 160

r ul{T It 1I1/ 160 }:ll1: PR0Cud

ll30 PR0Cp ('Hor eeny ner*,"t€nr.an
rec. ireke {ro0' , 'these one5 ?" , '" r 

i x 
)

: PR0li {(lllrUl1)DIV l0}
ll40 PR0Cp("Good, I xill",'turn then
blue. " ,'Tel I lre the'r "nunber o{ ones

",'re put rn','our ani{er') rPR0Cbl:Pfi

CC i {Ul'l)r PR0Cp (" 600d. I ri l:", "{rite

1150 votJ17,2,31,14,12,I'.lrUlI, I r, lt,8
,II(ulI,2l:PR0CsprPf;C;p("0r tei l ', '0
P the flurber",'{or the ner ters","N€
put UilDER',*thE tenr part't"o{ the en

srer"):PR0[alJ2,l5)
I160 PRoCi i (ll7tUlllDIv 10i:PR0Cp("60

od, I rill'r'put
') : P I{IIA8 (12, l5 r i 0!lrUl l il M!

1170 P80Cap: IFTIl)lPROCp ('At the top

r€','hlve '+SIRlil+ " Eetr o{',SIRtll
1+tr tens, HoN'"nifly tens ire', "there
rt thE top " r "il toq€tiEr ?'l
ll80 IFTll.lPRt)Cpi'At the top re','h

,ve "+Slft$11'li' teaE, Can",'Y0U Eee th
P. ?'t'You tell ne hor'1'freny tens ar
e',*still rt the top')

1190 PR0Ci l iI*11X )

1200 PR0Cp('8ood. I rill".'put th..
rith','the other tens','it th€ botto.
',"r'-) | PRoCntr PR0Csp

l2l0 PRoCpl'le havE'+STRl117,+' Epts'

,'o+'+STRtTll+' tens',"4 D'+STRI((
'l{UIIJDIV l0)1" ner tens.","tlor 0rny

tens','altogether ?', "") :PROCi (TlI)
1220 PR0Cp('6ood, I rill-,"put the6

in', ", " ,'u, " ) : VDUl7,2 r 3l ,12, t?. TZ (

Tllt lt,t0,8tI.l (r31,2)

1230 ENDPROC

l2{0 "0EFPR0Cbl : CCL0UR3: IX.1 : fr EPEAT; I
0RYX=20T0?9rVDU3I,t7,Y1,221: EXII X1=x

I+l! tjt{TILII:t+ ru11}U21 nlV i0):!0t0uR
2r ENDPRCC
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Use your
computer

tocompute!

;

A
c
R
s
T

plus
multiply by
divide by
raise to the power
'all clear'
cosine
square root
sine
tangent
equals

Ke! Function

minus
ODDLY enough, one of the things we

rarely do on a computer is to use it to
compuae!

Simple though calculations are on a
micro, children often get confused by
the programming required to get an
answer.

Calculator, written by ANDREW
HOUGHTON, allows the child to cut
through the programming clutter and
concentrate on the calculations them-
selves.

Once the program has been loaded
and run, a picture of a calculator will
appear on the monitor with the
instruction above it to "Enter first
number".

After entering the first number of
your calculation by pressing Return, the
number will appear in the calculator
display and the micro will ask what
calculation you wish to perform by
asking you to press a function key.

In this case a function key is one
marked +, * and so on, The calculator
has several functions, summoned by press-
ing the keys shown on this page.

When using these, only press the key
bearing the symbol of the function you
want; do not press Return. These keys
will work either shifted or unshifted.

Ifyou select one ofthe functions-, +,
/, * orA, the micro will ask you to enter a
second number. This is the number by
which the first is to be multiplied,
divided, etc.

You don't have to press: except
with the functionA. Remember that you
do not have to press Return after
pressing a lunction key.

Ifyou select one ofthe functions S, C,
or T the micro will ask if your angle is
measured in degrees or radians. If
measured in degrees, press key D. If in
radians, press key R.

Again, you don't have to press
Return.

Now the micro will ask you to press
:. It will then display the answer in the
calculator display.

Ifyou select the function R. the micro
will ask you to press =. The answer will
then be displayed as before.

After rhe first calculation, the micro
will ask you Io press a function key, You
can perform another calculadon using
the number already in the display, or
you can clear the display by pressing A
for a fresh start.

The micro will then start again by
asking you to enter the first number of
the calculation. To leave the program
at any time, press Break.

Following this procedure you should
encounter no problems as it is reallyjust
as simple to use as a normal pocket
calculator.
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lC REI! {C} lli(rc ljrrr
20 REI

]() REI! CALCULAIOR

l0 Rtil bv A.R,Houghton

50 0n ERRoR 60TC 1510

60 r100E I
70 totouR ?

80 cLs

90 FR0Ci n i t
100 l11Pul TAgII,9),A
I t0 s0ur,rD 1,-lr!53!?
1?0 PRltlI IA8{10,5) i"Press {unctr!fl

ke'r' rPfl lliT TA8(19,1) lCI
ll0 Al=6ETl

140 S0Ul{0 l, -15,53,:
150 PRlt{T IA8(11,9)i' "
160 PRIIiT iAB i l0r 3) ;'FUllCT I{)ltr " tSPC

116)

:EO

Li5

l9,l

irc
rlug

210

vide

ili
ot

It Ar.'A-

li A$.'! "

if Ar.": "

li At='-'

lF Al.'/"

IF At:"R'

9R

c8

CR

0ft

l]R

0n

0t

Ar:-a"

At."+'

At:"r'

Ai'".'

At ='r '

Ar."r "

Af."s"

:H!N

1|rElr

iHEII

r tli

'Iiltti

THE N

TI{EN

6CIi 8

PFoicl

f t0i ni,

PFitn)

PF0!ro

PiClEl

:U,,

5tr!
2.'| l
:3r

PN

?9i
l0(i
lt0

ibPr'
I?0

ll0 iN. t

tj

t

lt:,:, :11!tl oRctr r

Eet: ui the scre

0n Ar='(' iH! PR0lEo

Al="T" 0R At:"t" TilEl{ FRC!tr

ftic

ll0 Ptll{T TtBil?,1:)i" 5l g0S Ilfr

l!0 PRINT'lA8(12.1:r:':I 8l + i
te

?4C iF

Slns

nqent

9El PF0C: n r t
V0lJ ?lt 8?0?:':ii0 i0 |

PR INT TAtil0,5)t'EitFr {lr6t nu

Bl="[iter nex t fl ur! er

Cl. "

?-I" &s

slH {:#s sffi$d

ft## T
$a

4ss
t?{r

a-n

frn* er. $ i r.s* flltJr1fogg'

ABRI
select

sel

umber
umber

mbe

cadons

SELAv
cdonnu txento ersed nU E$ ndamcomSnPrl$B roberrn ecn ZS pno g?StnIPSc xeedna hoosecn ondaect So ianadrsed dU nas SD eecdeneebet\^ eccto csed acSO aAI n$E TebmunSIF

Slatlon
ntexNB nexNc

S.tion alnuntxeND
SnoISdnto ula cnmr acone tD enE exponnnenExPoF s. ionsation atculalcatoefSAnT

PROCEDURES
Sets up screen display.
Carries out addition.
Carries out subtraction.
Carries out multiplication.
Carries out division.
Square roots entered number.
Calculates the sine of any angle (in
degrees/radians).
Calculates the cosine of any angle.
Calculates the tangent of any angle.
Calculates the value of the entered
number raised to any specified power.
Starts a second calculation with the
previous answer as the lirst number,

PROCrepeat

PROCinit
PROCplus
PROCminus
PROCmultiply
PROCdivide
PROCroot
PROCsine

PROCcosine
PROCtangent
PROCpowers
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BIG DISCOUNTS
15% to 25o/o on all
Rom's & BBC soltware

-EPSON
nX.SOff e245.52 + VAr

fX.80 r365.oe + VAr

Printer price includes cable for BBC and screen
dump rom is available for 87.50

5 FREE ACORNSOFT
GAMES WITH EVERY BBC

LI
Electronequip is an authorised Acorn service centre
and has been an Acorn dealer since the introduction
of the Atom. Our demonstration lacilities include 20
station Econet and Torchnet systems.

1E
(While stocks last)

Er VAT

313.43
338.55
368.23
405.01

lncVAT

359.10
388.02
422.10
464.40

Rrl.

Ari801
AilB02
AN8O3

Ar{804

BBC Micros

BBC Model B Micro ComDuter

BBC ModelE with [conet lotedace

BBC ModelE with Disc lnt.rface
BBC ModelEnith oisr& Econol lntDrtece

R.l
Mtiwts2
MilKVtS3

M t(Xt20r
M XX1202

M KXt203
M[M1431
Mt{Mr 441
tirNMl45l
Mt/l'/ 1534
Mt/t/3534
Mt/t/3536
Mfltrt4430
MNN4432
Ml\1N4437

fu VAT

239.40
335.16

83.16
94.S2

94.92
187.t6
369.60
251.16
I g 1.70
2t 0.60
27S.00

375.30
412_20
460.80

215.Xt
385.43

s5.83
10s.16
t0g.t I
r92.23
425.04
288.83
220.4a
242_15
320.85
431 60
4',r4.03
52S 32

KaCa,/Tar.n Vision ll nGB M0n. lMedium)
K.ss,/T.ra0 Visi0n lll nGB Moi. (Hi nss.l
K.sa/l} XXl 201 G I 2' Gmr Monitor P3l
K.g!/Iarrn (xl202G 12" Grun Moniior P3S

K.sr/T.xrn lfi t 203A I 2" A'nb,r Monilor
M icovil.c | 43I I 4" Colour MoniIor lEBC)
li4 ilovil.c I 441 Hiqh Rei 1 4' 88C Monilor
Micrcvitoc 1451 M.diun R.s l4" 8BCMon
ilo,m.nd. l4"w/Monitor
ilormsndo I4" Tv/Monito, with,.mots con

Nomonda I 6'i Tv/Moniro, vvirh rumor..on
I'lomand0 20" Prssit6 TV/Monitor om0t
N0ma.d. 22" Pnsiise W/M0nit0r remole

omondo 27" PEstigs W/Moniror rcmore

]IORDMEiIDE

MICROUITEG

Micro Disc Drive for the BBC Micro
Th6 Microdiscdrlve ollers a method ol lowcost qulck acc€ss lo
programs. The drive is essentially a small version ol a 51" disc
driv€ and otlers similar leaturgs to th6 larger driv€.
Th9 dala is stored on a 3'dlsc, this is enclosed in a prolectivs
hard plastic cassette which featurss a writ€ protect switch.
Ths micro drive requires lhs standard Acorn disc intertace, bul a
n€w disc tiling system rom. Acorn OFS may b€ €xchanged for the
micro DFS for C12.00. The new micro disc tiling system can.ead
and write to Acorn DFS dis6.
Thus if a 5l inch and a micro floppy were conn€ctod on thg samo
cable files could ba lransterred betwo€n lh€m.
C.p.cily: 80.64 K bytes Trln.lar R!t!r 125k bit/s.

3" Micro Disc t89.00
(inc. VAT)

Disc Interlace &
Drive
8181.30 (inc. VAT)

Prices subject lo variation without prior notification
Prices for monitors & printers include BBC cable

THADE ENOUIRIES WELCOME
Access & Barclaycard Accepted

Large Stocks - 24 Hout Despatch
Carriage 50p

BB
-9*

oiicorivo3
oBc D,iv. C.ti lor 5.2 5" | /2 h.thr dr.

Cum6n, 200( du.l discdrivs 40I
Comana 400( dual dircdriv. 807
Com.na 400( dual di3c drivo 40/807
Cum.ns 800( dual disc drve 807
Cumant 800( dual disc drivc 40/80I
Cumana 100( s,nsls disc drivs 407
Cumanr 200( sinsle disc drve 807
Cumanr 400X single di3c divc 807
Cum.n. l00K sinsle disc drive 40T N0 PSU

Cumtm 200K sinsle disc drive 80T i/0 PSU

Cumana 400K !ingle disc drive 80I ND PSU

UMAilA
F3l

D0cAst
DDCD2OO

00c0400
00cD400s
D0cD800
0DcD800s
0Dcsl00
0DCS200
0Dcs400
0Dcsxr00
0Dcsx200
00csx400

tr VAT

6.12

256.20
276.36
335.16
362.04
419.16
141.96
150.36
r9572
125.t6
r33.56
r80.60

7.04

294.63
317.81
385.43
416.35
482.03
r03.25
I72.91
225.08
r43.93
t53.5S
207.6S

a
V,rcOnx
@]MruTER

EIectronequry

EIectfonequrp
35-38 West Slreel, Fareham, Hants (0329) 230670
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790 flEll Pfi0CsinE - cilrulates tiner
800 DEF PB0Cstne

Bl0 PRINT IABll9,J) i "5lNE-
820 PRIIII TAB(1,4r: " IE thp anole r

n deqree6 0r radians?'!PRI T TABl0,3)

il!
810 0r.0ETl
840 S0Ur{D I t-15,51,2
850 IF D$.'t' 0R D$="r" THEII PRINI

TAB(0,4) iCt!PRIIT TA8(0,5j iCl:pllNl T

AB(2J,5)r " (RADIA S)':PRIl,lT IAEIl4t5)i
'PreeE ':' 'r T:9 f 1A):60i0 880

860 IF DJ.'o' 0R Dt:-d' THEIi PRINT

TAB {0, 4l i Ct; PRltiT TAB (t)'5}iCl: Pfill'lT I
AB (23,3,t - 

IDE0BEES)-: PRINT TABIl4,5l;

'Press'.'"rT=5llllRA0(A) l ;60T0 880

070 6010 820

S80 Er:6EIl
890 S0UirD l,-t:r53,2
900 PR lltll TA8(14,5)i- 'rPRI

NI IAB i13,9) r T

910 FR0[rep€.t
9?0 E 0Pft0t

9J0 REI'l PR0Coultioly - per{orars nu}

tiplicetlon
940 DEF rRo0nultiply
950 PR INI TAB {19,3 ) i"iutIlFLlCAT l0il

':PRIl,lT 148(10,5) i8t
960 INPUI TABil3l9)'D
9i0 souftD I , -15,53r 2

980 I.ArD
990 PR iT tA8 t,9'

Pf,lt{T IA8{13,9);T
1000 PR0[repeat

1010 EilDPRor

1020 REI'l PR0tdivrde - ter{6rnE dlyie
ion

1030 DEF Pf,0Cdivide

1040 PfilllI IAB { 19,5) ;"01VISl0}i": Pf,lt{

T TAI(10,5)i8l
1030 lt{PUI TAB {13,9) , E

1060 50uri0 t,-13,53,2
1070 r=A/E

1080 PRIlll TAE(13.9);" "!
PRINI IAlil3,9)iT

1090 PR0Crepeat

IIOI] EtlDPROI

l1l0 REtl PR0Ccosine - Erlcrlrte6 cos

ines
1120 DEF PtOCcorine

1130 PRItII IABi0,E) iC,
I 140 PRIiIT TAltl9,l) ; "C0SIl{E"

ll50 PRIIII TABil,4)i"lr the anqle in
radi anr or dEqreeg?'

I160 Di=6ETf

ll70 50uND l,-15,5],?
1180 IF Df."R'oft Dr=-r" THEI{ PRIII

148{25.3)i'lRADIANS}':PRI T lAB(0r4)i

Cl: T:C0S lA ):60I0 1210

l1e0 It 0$:'0' 0f D$."d" THEII PRIr'lI

TA8125,3) t ' (oEEREES)': PftI i TAB(0,41i

Ct! T:C0S {RAD {l) ):60T0 l?10
1200 E0T0 1160

l2l0 PRIIIT TAI(l4,5lr'Presr':''
1220 Et.GtIf
1230 50ur{D I,-15,53,2
1240 PR I l{T TAB(11,9)iT

1230 PR0Crep€at

1260 t DPR0C

t270 REI'l PR0Ctanqent - r.lculateE ti
nq?nts

l2B0 DEF PFBttanqent

1290 PRII{T TAE 1:e,l) i "'IANGEi\lT"

1300 PRlt{T TAB(J,l)i'lr the in0le rn

deqr€€s 0r redr ins:" rPBI NT ]AB {i.5l i
cr

lJ10 0J.6tlJ
1I?0 SoUN0 I , - 13.5:,;
lJ30 IF Dt"R' ofi Di:"r' TllEI'l FRINI

IAI (0,4 ) iC$r Pf,lNt IABi26,Jll'iRADIAN
S) "r PRINT TABil4,5) ;'press'="':T=lAl,l
(Ai:60I0 1360

ll40 IF Dr="0" 0F Dl="d" TllE PRI I
TAB{0,41 lClrPRlflT iA8(26,:,) t' (DE0REES

1 "!pRI T TABil4,5)t "Press'='-:T.TAN(
[A! (A) ) r E0I0 1]60

ri50 g0T0 1310

l160 Ei:0ETf :S0Ul10 l,-15,51,?:PRINT
iAB (11,9)i" ':PRINT TAE lll
,9)iT
ll70 PR0Crereet

r380 Eri0PR0c

1390 REll PR0lporers - calr0latas poh

11fi0 DtF PF0[porer:
l4l0 PSll'{i TAB {19,3 ); "P0liEfi5"

l4l0 PfiINT TAB {0,!)iff: PRINI TABi8.5
r i"Enter porer to riise x to"rPRIIT T

AB {1J,9)i " ":INPUI TAB{11,

9) ,F:SoUNl t , - l5 ,5J,2 r Pfi l NT TAB {0,5) ;

!l
14r0 T:ArF

1140 PBII'lT TAB(14,5)l"Pres:'""'
1450 Ei'6EI$
1460 S0UfiD 1,-r5,51,2
1470 PnlNl TA8(i1,9)r " "3

PRINT lAB (13,9) iT; PRI I lABl0,!)iCt
1480 FR{]trepeet
1490 €NDPRoC

ll(t0 REI{ PRoCrepelt - DrovideE enoth

rr crlculrtion
l5l0 OEF PR0Crepcrt

lt20 A=T

1530 60T0 120

1540 tlDU3l,0,0:fiEPORl;PRIilT' et lin
e "tRL
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. 
360 Pfill{T TAB{l?,18)ir{ 5 6 - /

J70 PRll{I TAB(12,21};'1 2 3: t

" 
380 PRIIIT IAB(l?,241;'+ 0 R00I

390 n(lvE 550,200

{00 PL0T t i0,600
4lo PL0T 1,490,0
4?o PLoT 1,0,-600
430 PL0T I,-190,C
140 PL0T t,5r0
450 tt0vE 390,6?0

460 PL0T I r0,70
470 PL0I l ! 410,0

180 PL0I I t0,-70
t90 PL0T I i-4t0,0
500 EilDPR0C

510 REll PROCplus - per{orrs rdditro
n

520 DEF PRoCpluE

530 PRIIII IAB i 19,Ii '4001II0ll': PRlllT

TAB{10,5)i8t
t40 IIPUT IA8u3,9)!B
550 St}U D 1,-15,53,2
560 T:ArB

570 PRll'lT TAB (1rl,9) i" "l
PRI I TAB(llr9)iT

580 PS0Crepeit

590 fi{DPRIlC

600 REi tfil]0oinus - pEr{orfrs Eubtra

ction
610 DEF PfiO0nt nus

620 PRIIIT IAB(l9,l) "5U81ftACTlOil":PR

l llT IA8 { 10,5 }iBt
630 INPU'l TA81lt,9i,C
640 SoUilD l,-15,53,2
650 T.A-C

660 PRII'IT Tl8 (13,9) i' r:

PRINT TAB tl3,9) r I
670 Pfro0r.pcrt

680 fi{DPfi()[

690 REI PR0Croot'lindr:qurre roo

700 lEF PR0Croot

710 IF A(0 THEr,r Pf, rr IAB{13,9)i'
-vt R00T '

720 Pf,INI TAB (l9tl)'S0UARE R00I'rPR

ll{I TAB(0,5) il}Pf, ll,lI IA8(14,1) i'Pres

7I0 T.SoR(A)

710 DIIBETi

750 S0Ut{D l, -15,53,2

760 IF Dt=._' 0R I)t.'.* THE PRIT,iI

IAI (13,9 );T ELSE 60T0 720

770 Pfio0r€0eit
780 EilOPROT



Gone are the days of reciting monotonoua times tables in the classroom.
DAVID EARLE has brought a lively new dimension to learning by rote...

fififfe HsuHrf,IlI
TABLE Mountain is intended to give
children an €ntertaining way to practise
their multiplication tables.

The child is asked to select a
multiplication table and then offered
straightforward rote practice.

If the pupil selects this, the chosen
table is run through in sequence with
correct answers being offered as

necessary. The child then continues with
the main program, the aim of which is to
guide a mountaineer to the top ofTable
Mountain. Every coffect answer means
the mountaineer climbs higher - if the
answer is wrong, though, he slips back.

At the end, the time taken, together
with average time per question. is

displayed to give the teacher some

PROCEDURES

PROCmountain
PROCpractice

PROCsound

PROCtree

PROCtriumph

feedback. Tested extensively in primary
schools, children have found Table
Mountain thoroughly absorbing.

Parents and teachers might like to
know that the value of Uolo in linel650
sets the highest table allowed - at the
moment it is set to 12. Also the value 07o
in the same line determines the number
of attempts allowed lor each question.

coordinates from PROCexercise,
Draws mountain.
Practice table procedure il selected by
player.
Sounds note during ascent in accordance
with pitch from PROCexercise.
Production of trees in accordance with
data.
Triumphant display and sound on reaching
summit of mountain.

PROCclear
PROCdefine
PROCdelay
PROCending
PROCexercise
PROCheading

PROCinitialise

PROCman

Loop used to clear question area.
Defi ne user-defi ned characters.
Delay loop used to retain text on screen.
Display of results and times.
Main exercise procedure.
Prints heading and instructions. Accepts
players name and choice of table.
Initialise certain variables before each
exercise.
Displays the man in accordance with

A$
Ao/o

Alto/o

VARIABLES
General answer string used throughout the program. Noo/o Number read from data for trees to be produced by

Number of attempts at each question in PROCpracdce PRC)Ctree'

and pRoCexerciie Poto Pitch ofsound determined in PROCexercise and used in

Altitude of trees read from data in PRoCtree PROCsound'

Averase time ror each correct *,*.,".i,.,i"0 -o Q'z' i'i6!ffii"fi:':Tflillyit,i'it5$::*i:.'Tl
displayed in PROCending. pRocexercise.
Correct answer to question used in PROCpractice and Ro/o Horizontal TAB position calculated according to the
PROCexercise. length of N$ and used to centre N$ in pROCending.

Delay in seconds (approx) used in call to PROCdelay. So/o Solution to question entered from the keyboard in
Loop variable used in PROCdelay. PROCpractice and PROCexercise.

Number of forest loops through PROCtree, Sec9o Seconds element of exercise time calculated and

Minures element orrasrest time carcutared and displayed sru/o ii*[ff"i'rlf.:i5ili;. ,."0 from dara and usedin PROCending.
seconds element offastest time catculated and displayed To/o i[Lt?fiitii;", table chosen by the player in
in PRocending' PRocheading and used in PRocpractice and
Array containing the fastest times for the tables pROCexercise.
attempted in PRocexercise. Treeolo Loop variable for number oftrees produced and used in
Loop variable used to initialise array FTo,6. pRoctree.
Running total of all attempts made at questions during TimeToTotal time taken for exercise determined in
PROCexercise used to determine the position of the PROCexercise and used for calculations in PROCend-
hands in PROCman. ing.
Flag set to 0 or 4 in PROCman according to the value of tJo/o Upper limit of tables allowed, set in pROCinitialise and
G7o to determine characters used to produce man. used in PROCheading.
Loop variable to clear question area in PROCclear, Y aro/o Random variation in altitude determined and used in
Loop variable for multiplication factor in PROCpractice pRoctree.
and multiplication factor read from data in Wolo Loop variable used to control pitch of whoop in
PROCexercise. pROctriumph.
Minutes element of exercise time calculated in x Horizontal coordinate of the man determined in
PRoCending. pRoCexercise and used in pRoCman.
String containing name of player accepted in Y Vertical coordinate of the man determined in
PROCheading. PROCexercise and used in PROCman.
Number of attempts at exercise and used in Zo/o Number ofcorrect answers given in PROCexercise and
PROCheading to check if repeated attempts are made. used in PROCending to calculate average time.

Do/o

Delayo/o

Fo/o

FMo/o

FS%

FTo/o

fto/o

Go/o

Co/o

Ho/t'

Lo/o

Mo/o

Mino/o

N$

N%
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l0 REtl Trlle tlount.in
20 REi by Drvid Errlr
25 nEi ([) Ihe llirro ljsrr
30 rtll I
l0 rFI220

s0 0ilERn0R80I090

60 DIIIFII(l2l!FoR {tl't I0 l2rFTl(
Itll"0: tlEIL Il.0

70 lt0rEl r 
',DU23i8202i 

0i0;0i
80 PR0[dr{inr
90 PRt)tinitirlire

100 vDul9,2,6,0,o ror l7 r ll0,l2
ll0 Pl0grountri,l
120 PR0ch[dinl
t30 PR0tprrcti ce

ll0 t/0tl28!{, 3t,36, 18, l2! PRIilIIIE {3r

6l'PREPARE F08 IllE ttlllE l': PR0Cdcl ry (

5l r CLS

ll0 nESI0REI830!Fon F1'0 T0 9:iEA0{

o1,Stl,AI tL PR0Ctrrr (llol 
'Stlrll 

tI) ! IE
IT

160 PR0Cdrlry ( l lr UDll26r 18,l29r l8t0r

r I f Ir2?{ | 225, lo, 8 r8 }2h lJ27

170 S()tt{Dl ! 
-titPl r5: PR0Cdclry ( I I

180 Pl0C.rrrcilt
190 PRl)Ctriurph

200 PR0C.nding

210 V0U26: PRIIIIABlEr2Sl'Prmr rny

l.y to continur'
220 r tSt I
2J0 iEPEU UIIlt I]ll(EY(0](Fl
2t0 801090

250 ElrD

260 DEF Pnocrndi nE

270 lFItSrl
280 t,0l,zBr 0! r39r l3r l7r l29r l2
2r0 PntilTIAE ( 12, I l.C0iiSRAIULUl(}tts'
300 ftl= (10-tEI llll)) /2
5t0 PRlllTlAl {il,3} llll
J20 ltinl:Iiml 0lV 6000

330 S:cI.lllI (tliml ll00 6000)/100)

310 Av'Ti mI/ 100/Il
I30 It FTI(Il)'0 0R [TI(II))Ti:rl F

TI(Ill'Ti.!l ELSE FII(II).FIl{I1)
3t0 FiItFTl ( II )I}M000i F31t llI ( {FII

(Iil;0D6000) /t00)
370 PllllTItB l9,ll rFor thr 'iIIt' ti

mr trblr'
380 PnIilTIAB(8r7)'tt tool you rtlin

Il'.in'lsrrli'r.c'
390 llrl2020A: PRIIIIIIB (l ! 9) 'f,v.ng.

tirc'iAYl's.cr {or uch'r tl.to
{00 Pf,lt(ITtl lt2r l0) rcorrrct rnulr'
ll0 PRIIIIIAB(6! t2)'F t.rt ti.r ir
';Flll;' rin';FSIi' r.c'
{20 ENDPf,tlC

{J0 0EF PR00triurph

{10 Ii rrl.IIllEr Ct)I{lURtSt ! PRllCEl.rr

lJo C0L0URITPRIilITtB(6127)'S U C c

E 5 S !"! t,DlllTr 129 !Jt r li2rY+2r32 r32'3
I r I{2r Yr3,32r32

ll0 l/l}Ul7,t30tl7r0,3lr2lr2r32,232t2
29 r32,11,2l ,3,32,2J6!237 r32

170 6t010,0t1.l0tl87001895:0R41805'895

180 tllR ll'200 I0 1000 SIEP2S:S0tlllD

I r-15! II/{r I ! S0l,lll)2 
' 

-15'll/5' I rllEIT

{90 PRllCdrlry(J)

500 EilI)PR{lc

510 0EF PR0Crrn(l'Yr01)

520 lF ItlI(81/2)-tI/2 IHEII l{k0 ELS

E II=l
530 Vl}t5l,l!YrJ2r32rJ2t5ltlrYfl,J2r

228i11I,22?+|lI rtr2,31 r I,Y+2,32 r230+(I,2
3t+HIr 32r 3l ,I+l r Y+3,32! 32,32

5t0 Ei{DPR0C

550 DEF Pnocrornd (Pl)

560 g()Ut{Dl r-15,Pl,5
570 fi{DPR0C

580 DEF PR00rr:rcim
590 IIiE'o! 6I=0r RESIoRElSl0

600 At=o

610 REID lll'Cl'lllrllr IF Hl:l IHEI n

EST()RE I8{O

620 PRl)Ccl err
650 PRII{TTABI2,26l'lh.t is 'iltli' r

6t0 IFItJ
650 IIPUIIAB 12r28)SIr IFSI)lll IHEII

VDUT:PiltlITAB(2,?8) ; SPC t2l) rt010650 E

LSE 6t:61+1! AI.AI{l
660 IFSI'CI ltlElt 670 EISE 700

670 ltrEzI+l ! Pl:Pl+l: PRoCsound (PI): P

RITIIAB(2,J0) iSI;' ir rorrcct'
680 I=l-0.6r Y:Y-l I IFY(!l IHEil Ei0PR

0t ELSE r90

6?0 PR0C.rn (I 
I Y,8I) l PRt}Cd:l ry (l )t 60

T0600

700 l!I+0,6tY:Yrl ! lFy).22 IilEI Y'22

l,
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NATIONAT EXTENSION
COTLEGE

18 Brooklands Avenue, Cambridge C82 2HN
Tel: (0223) 316644

BOOKS AND SOFTWABE
from the Education Specialists

Price Oty Total
30 Hour BASIC Stsndard (88C)
Edition
lntroductory programming - the UK's

most popular course

Electron Edition

30 Houi BASIC Cassettes (BBC)

Stucrurcd BASIC
Advanced progrcmming techniques

Struclured BASIC Cassette

Beyond BASIC
6502 Assembly language
programming

Bcyond EASIC Cassette

Me and My Micro
Playing games? lhis book will show
you how lo construct your own

All Fingers Go!
Touch typing sottware - get hooked

on learning a skill
Cassette version (BBC)

40 track disc

80 track disc

f6.95

f6.95

f13.80

f7.50

f11.50

f7.50

f l l.50

f2.95

f14.95

f28.75

f28.75

Crosswod Puzzler
Creale, store and play your own
crossword puzzles

Cassette lBBC)

,X

f6.90

Twenty Crosswords
Twenly diflerent crcsswords lor
players ol all ages. (Requires the
'Crocsarord Purzler' prcgram)

Cassettes {BBC) f13.80

hterlscing End Conrol on thG BBC Micro
How t0 control equipment outside the micro.
Ticl here for lull deaails ol lhe course. tr

Cheque/P0 enclosed tor f
All prices include post and packing, and VAT on softwale
Credit card ord€rs taken hy phone.

Name

Address
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A logic extension activity for primary school
children in the age range 3-8 years, depending
on ability.
The program is designed to aid children in the
recognition of colours and shapes, and to develop
their ability to place these colours and shapes in a

logical arrangement.
A: What has this program got to offer?

A: lt is currently in use in schools.
A: lt was developed in conjunction with teachers.
A: The program has been written to professional

sta nda rds.
A: Five levels of difficulty - adults select

appropriate level.
Ar Database of shapes used - different game each

time.
A: Sound and music.
A: Comprehensive instructions with cassette,

Send yout cheque ot postal otder for e5.75 to the acldtess
below. All prices include postage, packing and VAT.

A1 BUSINESS COMPUTING LIMITED
9 Columbia Clos6, Selston, Notts. NG16 6GP.

Tel: O773 86O443

CO LOU RS
AND

SHAPES
BBC MODEL B

H ICHLICHT SOFTWARE
B.B.C.+ ELECTFlON
READ-RIGHT-AWAY

''- - - I suspect these are the sort of ptogftns childrcn will enjoy
taking home in days to come fot learning with these realy is fun.
and mums and dads wi play with them afte. childrcn arc tucked up
in bed iust lot the Dtedsu.e ot the gEphics 

I a e compurtrue.

Readflmg Packn" Age 5-8
SPLASHD0ITN l'lRlrl'tr;llT

Building 3 letter words sl-, sm-. sn-. sp- b- etc.

Readflng Faek 2. Age 6-9

Available now frcm MICROPOWER DEALERS, selected branches of
JOHN MENZIES and by mail order (please state wh€ther you require
B.B.C. or ELECTRON v€rsion).
Telephone or write for our new catalogue with details of our fUll
range of programs.

PRICE PER BEADING PACX:
CASSETTE: t7.95 40 TRACK DISC: t11.95

All pric* includs V.A,T.

stDt 00slllrItlAi!tDs
th-, ch-, sh-, wh-

Readflmg Faek3"

Readflmg Faak4.
so nTotn'

Alphabetica soning

Age 7-11@
BNf,AT-Iil

Soft "c"/soft "g ' sounds.

Age 8-fln
LITITINBU(;S

Unscrambling hidden words.

lJE l31li1y"ffi'1",l,*. B..rv. s. Gr.n. cF6 5^e
I lg rehlhoe: (o446171i1a2

.TT'-I-'IITIII-'ITI'I-IIi

I
I
T

T

T

I
I
I
I
T

I
I
I

Posl Code

------ILr-I-I---I----I-

* NEW! n

AGIC B
''Magic e" speliing rule.
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llF I)'33 THEI l.3tr
710 Pn0trln (I 

r YtSll
720 Pl'Pl-{rlF Pl(10 TllEI Pl:10
730 PR0Cround (Pll

7{0 Pf,lilIIABl2rJ0);SIt' ir rrong. T

ry rqrin'
7'O IFAI(EI ]l{EN 760 ELSE 790

760 PR0Cdel ry l3l rPf,ltlTIABl2,28); SPC

(2{) rPfi lITTABt2,30) iSPC{21)
770 80r0t30
7EO ETDPR(IC

710 PRIilTIel12rS0l'Iry rnothrr qu.3

tion
800 Pi0tdehy(31
810 PRIIIITAB {2, S0liSPC l2l)
820 6010 600

850 EX0PRtl[

810 DEF Pno0cl..r
010 F08LI'2S I0 S0rPf, lt{TIABll,Ll} 15

Pt l25l;llEII
8t0 Eil0Pn0t

870 DEF Pnoctrrr (IoI rStI rf,ltll
880 VIlUll t3r2,0r0,0r 18,0,l
890 t0R lrul'0 I0 llol
,00 gl,uil)I,-10 r20o,I
910 UllulSr 0r3r vrrl.f,tlD l50l
920 lltll/EstI,Al tl+Urrh ll0vEgtI+i0 rll

tI+200+Vrrl! PL0I85 t Stl+ t00 | lltl+VrrI
930 VDtll8,0,0: ll0l,EstIrAl tl+VrrIr Dne

lStl+50,11 t1+200+l,rrll Df, AlStl+l00,Al t
l+UrrI

910 StI.Stl+100
950 iEIT
960 Et{DPnt)C

970 DEF Pnmprrctift
980 PRIIII"'Do you r t . PrrEtiEr

Irbk?'
9t0 rtl202r 32

1000 PRlilT"'Prffr (Y) {or YEE or (I
) for tlt}'
l0t0 AlrtEIt
1020 If et"I' IHEIi 1050

1030 IF ll"il' IHEII EilDPR0C

t0l0 lt At( ).Yi At{0 ffio.x' Tlltr l0l
0

t05o v[ul2t28t t3t25r3l r20
1060 Pf,tilT.PtAcIICE TmtE.rItE r2)

'Prr$ rny lq'tIl8(3tJ)'to rtr.t'
t070 rFIl!
1080 f,EPEAT UITIL tX{tYt0)O-t
1090 F0f,i1lo I0 l,h Clrllltlllllr0
ll00 CLSrPRIllIiltl;' r 'iTltt r ?r
lll0 rFIlS
ll20 IIPUI',SIr tl.AI+ I ! tLS! Pnlllillli t
r 'ilI;' : ';3I

l0 IF gI:Cl I}IEII ll{0 ELSE 1160

l0 Pf,llll"Ihrt ir ro?rrct'! Pn00d.l

ry l)!ilEIT
50 $iDPR0C

160 PRllI"Ihrt ir rrong !'t PRllCdrlt

ll
170 rF Al(er rHE[ lt80 EtsE il90
180 Pf,ltll"Iry rqrin plmrr'!PR0Cdr
y ({}rE0I0 I100

190 CLSrPRlllI'Ihr corrmt mrtrr',I
*8(0,?)'ir '91.111' r 'yTI;' : ';thP
i0Cdrlry (5)rtlEIT

t

I(
I
I

h
I

?00

210

220

t2h0
t270
1280

ri n?'

EXDPNt)C

0EF Pnotd.lry(DIl
Ft)R Drlryl.0 I0 l0lrl000) rt[II
ETlpN(lC

DEF Pf,()chllding
lllrlll+ I
v0u28t I r3t,16r l8r l7r0r lr,l29t 12

IFII)I IfiElr 1280 ELSE l3{0
PRIIITA!lS,l)'kr you tryinq r!

t290 ffI202r32
1300 PRlllI"Pr$r (Y) for YES or (ll)
for l{0'
t3l0 IaESEIJT IFI$'Y' Ilft 1500

1320 lFAl.'X' IllEII l3l0
1330 IFlro.Y. nxo Ato.ti IHEI tJto
l3l0 CLSI PRlilITtl { l l,0l 'Irkom to',

TAB(lr3t.I I I t E I0 lt X I I I [.r
TIB(2,71'lould you lil. inltrurtions?

1330 rFIl'
1360 PRIIITllllr?)'Pr'lr (Y) Ior YES

or (ll) {or I0'
1370 rF1202t32

ll80 AITEEI& Itll.'Y' TltEt lll0
ll90 IFAI"[' TIIEI ll!0
l{00 rFtr()'Y' AILI(xr IHEI 1380

lll0 [LS:PRll{T' You c.n h.lp r clir
ltr up thr'rTAB(l,ll'lou*t.in by .nrr

qu.rtionB',IAB(2,2)'.bout . llul
c.ti or l.bl.'
PnliITAl (ltl)'Ihilt rl i ing.

2J0

210

250

cr
ti

t
ril

AB{

ing

Pli
,20

prars
lt60
tl70

Eorrect $rrer',I18 ( 1,6) '
etrp up rnd r ong'rTf,8(
rill urn r rlip brcll',I
r iny l.y to contiflua'
IIJO TFIIS

tlr0 REPEf,I Ut,lTIt III(EYt0)O-t
tl30 CLS,PRIII'Anr!.r qu.rtionr by t

yping your',Ill(0,2)'rnrrrr rld thpn
inq (nETURtl)'

rFIlS
PRlNI"lhrt ir your nr.r?'

lt80 II{PUI',Xt

l{90 Ittll."IllEll V0ll7,l2r PRllll "You
h.v.n't giv.n yo!. nr.r'r80TBt{70 EIS

E 1500

1500 CLSI

r5r0 PRIlt

t520 rFIl5
t!30 tllPl.l'ThlFlt(z 0n Il)Ul I,DUT'l

2!PRlllT"You crn't hrvr tIr 'iIIi' ti

Imrnr
)'rnfiff
lr9)rPrrr

ll"H.llo'iill
Ihich trbk do you rrnt?

PRI
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r.i tr!lr'!Pnl)cdrlry{1) rCISr60T0l5l0
ELSE IISTPRI]IT"You Ehorc the tiTI;'
tir.r trllr'
t5{0 }FI202r32

t5t0 ExDPnt)c

1560 l)EF Pitltrountrin
1570 l,llll9rl r6r0r0r0rl8r0,l
1580 i0VE0,{00! PL0I85, l280r0r Pt0T8t,

1280r{00! i0t,E0 r 100! ltl)t,E 100 r t00! PL0T85

, 100,{00: PL0Itl, 200,510: PLOI8!,200,10

0r Pl0I85,260,660r PL0I8i, 2A0,l00r PL0IB

5,{00,760; PLOI8!,{00, l00r P[0T85,510,8
l0rPl0TBl, 510,100: P10I85,600,800r PL{lI

85r600 t 100

l5?0 P10I85r700r096r P10T05,700, {00r P

10I8it800t896! PL0I85r800rl00!P[0T85,9
00,860! PL{)T85r 900, {00! PL0I85r 1000i 700

! PI0I85 r 1000 r{00! PL0I85,I100,600rP[0I
85,I100,l00r PL0I85, t200r 580! Pt0T85, t2
00, l00rPI0I85, 1280, 500: PL0I85, 1280, l0
0

1600 vllul9r 0,6t0r 0r 0r 18,0r0
t6l0 ll0VEO,l00: DRA|l00r!00: 0f, ll200r5

{0! i0tlEtt0r160! I)ftAI200,5l0r 0Rt1260,66
0! lnf,l{oot 760! 8nAlsl0rBl0r Dn4I600,800

r DRAl700,700: ll0UE600! 800! llRAI700,8t5,
Dnff800t 896t DRnl900,860r DRIIl000,700:
Dnlll 100! 600! l)nnll200,S80: 0Rt11280,50

0
1620 [,I}u9,0,0,0,0,0t19,I!7,0,0r0
t6t0 EIDPRoC

l610 DEF PR0Cinitirl irc
1650 P1.30r tllrt2r!1t2! I!!lr Yrz!r l14
16A0 EIDPR(IC

1670 DEF PR0Cdr{ in.
1680 tlDuz3r22lr I rJ!3, I !3r7t 15,27

l610 v0u23,225 r t 9 2, 27+ t22t tl92 t221,2
l0r2{8t2tr6
t700 !,I)U23t226,5l !3t 5 r3t 5,3,Jr l5
l7t0 v0ll23t 227r230t22t r96 r96,96,96r9

6r t20
t720 vI)U23 |228,l t 3r3r l r 3r7r l5r27
t7J0 vI)rJ2St 229, 192r221,230, 20t r2t8,2

10 Jzl t224
1710 VDU2J,2I0r 5l r3r3r3t3! 3r I, l5
t7t0 lJDti2J,2ll r2t0,2t8, 2t,30,0,0,0r0
t760 l/0u23r232 

r l,3t5l t25,llr7r3r3
1770 vtluz3,2JJ, l92r 221 izt tt92,221 t2

10,218t236

t780 v0u23r23{, l5r l5r l2r60r0r0r0r0
I 790 I/DU2J 

, 235 r 230 , 22t , t6 , 96 , ?6 , 96 t I
6,120

1800 vDU23t 236,3t 3r Jt 3 r Jr 3, 3! l5
l8t0 v0U23,237,221,22a l?q,1b ti6ti6 |

96t 120

IB2O EIIDPRIIT

1830 I)IIA'5 r 151,2A0,8 r 
-20r200r8r l0r t2

5,?r-15,$0t 10,0,0, I, 1200rJ00! I, t210,2
00r I, u80,10, I r 1060, -I0t 12r -12! -60

t0l0 0lll2rl0rlr7rI r9!J,Irl2r8r6,0l
5



RESOUBCE FACILITIES
MASTEBS'tANE, HATIFAX HX2 7DX.

PANEL(8k80M)-This poweriuland versalile ulilityhas been designed lorthe serious assembly language and machine-code pr0grammer.ll is the ideal
complemenl lo lhe on.hoald assembler. All lhe oplions of "honlpanek" on other educalional microa together with many eit6 teatures, includin0l- Regisler and memory display and modification ' Ofls€t calcutator' Drsassembler , inie igent htock moves' Saflgle srepping and brcak-points fl9.S5 

-

It/llC8oBA - A biology adventure game in which you can wander around the hlood, respiratory syslem. urinary systefi and alimenlary canal of a lypical
human being.

Casserte t6.95 oisc f7.95
CATB "Compuler Assisted Tables Bingo". A novel and enjoyable way ol learning multiplications tables. Class sel ol 30 bingo cads plus prcgram.

Casserle fl0.g5 Disc fll.95
nEGRESS ,1ines 

of Best Fit'. Regression analysis. A powerlul graphical program. tinear/Logarithmic/lnverse scaling. Up to 58 points. B€move lhe worsl
point. P nt resuhs.

Cassetle f8.95 0isc f9.95
0f,0ER - A glaphic drsplay 0l I majoI s0(ing routinesr Bubhle. oecremenling wave Bipple, Cockhil-shaker. Srraight lnserlion. Delayed Replac€ment,
Shelll\4etzner, Heapsort,0uicksolt. lncor[orale procedurss in your own programs.

Casserte f5.95 oisc t6.95
STAT - A detailed relort 0n the pro0fam sire and status of each surhce ol your discs. Char sinole scr€en display.

BESMAN - A resoulces management package. An ideal disc based ,ilino system lor all your resources. Helps you keep lrack 0l what you should have-
Disc f9.95

fUND - A-hook keepin! prugram specilically designed jor school funds. up t0 28 accornts srmultaneousty and 100 lransactions per accounl. passcode
protection. Prinlout.

Disc t9.95
JuIl Prinrer Driver.

0isc f5.95
SlltlPtE Stt{S0nS for the A-0 polt Notes on application and suggestions lor programs.

tight fl2.g5 Sound ft4.95 Temperalure fll.g5 Touch tg.gs

ALL PRICES EXCLUDE VAT & CARBtAGE. !1.00 on orders under !2O.OO.
Telephone (0422) 65935 tor best prices on quatity HARDwARE, FtRMwARE, soFTwARE, MEDTA & AccESsoBtEs.

Education Authorily Ordera welcome.

,l$':"-
lor phygics

SENIOR SCHOOL EDUCATIONAL PROGRAMS
NOW AVAILABLE TO THE HOME MICRO USER

utoridl Software LId

lor g€ognphy

MAYDAY! WEATHER,:,.-]

N
-G=

NE

{&
ttl

r rtl
lor math€matica

:![-

oHM.RUN TSAAC TRYAl{GLES COORDINATES

#
.eF

H;
t'*;ry: #ffi=**,-"."- ,tl.l!

PHYSICS,l.OHMNUN
T.rch.r ,nd t.sl. Ohms L.w, Xkcholl6 Lrw .nd
V= lR lor dc clrcultB. The 3cr..n dtlot'vs, ctrcul ot
c.ll. .n.l r!.lalor., lald out ln ! ba3,bell qam.. Aller
bowllng ih. phy.. mu.t mov. by gtvtng t66 curr.ntrl polnla ln lh. clrcult and baal tho ball homa to
tcor. polnt3- T.n !p€.d! .nd lour t.v.t3 {.rd!3 ,ndp.r'll.l). P!ck!e. lnclud.s r€3tltor rnd .imbot! c!rd.
S.cond proCr.d l.sl colour codlng.
PHYSTCS 2. TSAAC
T..chaa md t.rt. N.wtons thr.. t.w.. ,nd thr€.
.qu.llonr ol motlon. Th. prcgrum lh6n s.t3 typtcat
.nd yarylng qua.llona tnd 3tep3 through choo3lng
lh. vl.l.bl.3, lh. rlghr.qu.tlon,.nd ltnltty
c.lculrlhg lha !n.w... Scora lor sttttlnd 3oeed. Tho
b.lll. rlmulrrlon r.aull.! Drot.dtt.3 to b€ dtr.ct6d
.galntl rdvanclng .namy, Hlgh3cor., tour taval3 and
nlna apaads, lncludaa oroiacilla alld. rut., Sacond
program l.3la d.rlnlllona ol an.rgy, lorce

MATHEMATICS 1 . TRY.At'lcLES
A lolally nov€l board'grmo. Points must bs ioinod
lorming lrlang106 to scor6 morB th.. tho compular,
Al hlghor lovol3 and lrsle. spo6ds, tho computer
choosgs lh6 bost mov€s lor il6sll, lnd lha Dlryer
musl rnswer sln, cos, lan rnd ratio quoslions.
Socond program covo16 trlgonometric rsrios.

MATHEMATICS 2 . COOROINATES
Covorc lh6 lowor 3chool roplcs ol dir6ct6d numb6rs
rnd x y coordinal€s, Ths Dlav6r mu3l bomb a
landscrpo ol rll6n3 b€lora th6 anomy ov6runs ths
po8ilion. Nlno sp6€ds lour lovols coiorin! th6 loor
s€clors, Socond p.oqram Dractisos moot!l arithm€tic
lncluding n€galivs numb6rs.

'lltitlflo 
ltll loi rmt aiLat

GEOGRAPHY 1 . MAYOAY
A roslly clavor progrsm p.ckeg€ tor lermlng grld
rolsronc63, bB.rinq3. o.s. 8vmbol3. An oll l.nt.r l.
sinling oll rho Anglo3oy cor3tllno lnd r trnd perty
and lh€n a liloboar must b. dlr6ct6d lowlrd! ih.
dlsasler. lnrccuracy !nd d€lay producos pottutton.
Frss map oxkrcl 6nd g d protractor. S.J:ond progrum
cov.rs map wort.

GEOGRAPHY 2, WEAIHEE
T..ch6s and l.sl6 matoorologlcll symbol3. Th!
simulrllon chrrls lha aratward. progre33 ol wa.thor
sysl.ms rcroEs tha North Atllnttc. Yomorrcw.
pra33ur6 end wlnd spaed must b. pradtcted lrom th.
synoptic charl on lho 3craen. Th€ svrlrm. con3tlnuy
and ,.!llEllc.lly chrns€. Fr.. r.cori card. S.cond -

progrrm covors g6norrl warth6r pr€dtctton rnd

Each prog.tm !,act cov.[ tha compul6ory.xrm loplca, Prol.s6lonrl prcgrrmmerr have codod tho36 into €xclttng aducsllonal grmas whlch hrv. baan provan to laachlnd.nt.rl.ln. E.ch P.ct l! hou!.d ln t slurdy librlry blnder rnd conraln6 rho mrin F,.ogr.m, €xtra sott tgst progr.m and Cor€ F;cts book.
t 3.d.n.l..comm.nd.d by 3chool. ,or 11 ro 16 y.!r otd6. No$, av.itabt. tor th. BBC B rnd th6 ELECTRON.
E.ch p.c* co.l. e11.95 or cho.o rny two tor !19.95.
FoI llnm.dl.l. d..P!lch 3hply !.nd your choquo/po3l.l od€r (no 6ramp r€quirod) ro: TUTostaL soFTwaRE t-tMtTED, DEPT M/E, FREEposr, wtBRAL, 181 1A8

Plors6 3pecily BBC B or ELECTBON
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Just what the classroom's
beenwaiting for!

It's ONE simple package
that's packed with potential

Contains
32 page

booklet
giving clear,

easy-to-follow
instructions on

all 4 programs

Word Proca3lor: Mastered in minut€s, it's ideal ,or
classroom applications. Whatever their abilities, pupils can
produce work ol high quality presentation. And b6ing able
to correcl errors simply and without tuss does wonders lor
pupil motivatlonl lts unique double-sized text option in both
€dit and printer mode make it perrect for younger age
groups and th€ partially sighlsd.

Dolabare: This will lind applications in every subject:
wherever you need to store and retrieve information -
quickly and easily - this doos the job, from library orders to
parish records. lts easy-lo-use search and sort racility
enables pupils to analysa and classiry th€ intormation
th€y've collectod, as well as test th€ir hypoth6ses against
th€ dalabaso.

Spreadsheel: A package with enormous educational
potential for 6very age group. lt allows pupils to s€t up
simplo numeric models ol the real world, and see the
consequencesl Not only that, they can experim€nt by
altering their initial assumptions, or s6sing how the model
'grows'with time. The subjocts could be anything:

*Word Processor *Graphics
* Spreadsheet * Database

multiplication tablss, seed germination, bus timetables,
population models - it takes them all in its stride. And its
simplicity and flexibility means that pupils are €ncouraged
to lormulate, try out and evaluate their own hypothesgs.

Grephica: A superb utility that presents the spreadsheet's
data in the form of bar charts, pie charts or graphs,
allowing even the less mathematical to gain an intuitive
grasp ot the spreadsheet's model.

tI---I--I-------------IIl
Pl.B. sand ma 

- 

cory/coriar ol
Mini olfrce

O I anclo3a chaqua mada payabla to
0.1.t.t. Public.lion! Ltd.

for f

D 8BC'8'{!!.11.
n [hclrcn carralla
a 88C 4o-rrlcl di,.
O 88C 8o-lr.cldi.c

Pl..s. tick box

f5 95
f5 95
f7 95
f7 95

E Acc.ss tr Visr No 

-Erpiry 

d.l.-
Srgnrd

l{.m.

9ilty E5;2t /87.35
J

Add

Pon t.r Mini ot{ice olbr. orlrbsls Publicrtion!.
68 Ch6sr., 80.d. H.al Grov., Stockpon S(7 5IY.

- - r r - -- --r - - -l! - - - r-



ANSWER BACK
S€/Y/OP/4/YD-U/Y/OP

IZZ=S
GENERAL KNOWLEDGE

il

&*-"r > {IH

Junio6 (Agos 6 to ll )

<e(eol lho my,it col
dogon ond 3ow lh€

pnncosr ol (OSMOS
Cnrli.

Senio6 (A€pa 12 ond
OveD
-pit your wils ogoin,
th€ KOSMOS robol
ond d€troy the Ali€o

Bol be wsn€d. h your 6ocbolgu6 yoo wll bom vosl omounts ot to,chdling iocb
on on enonnou, vo.l9ly ot 3ublocL. Iho ANSWIR 8Acl( qulrz€6 provido on
lncrodlble odvenfuIg ln educollon bV olloilng cce,rful chollongEl. to

podicipol€ h tn6 compolling gome'

loch plDgrom comot compblo vyith 't5 enomou! quize! p.o/iding o tolol ol 750
qreatbot ond 3UD oplimol onarvers, Bul lhol is only lhe doi, you aon ol3o c{eole

ond aoya on unllmiled numb€r ot quizes ot yoor cAm dasign-

E4IAES//YC///DE
tr Mullid€ cholca qnswols tr True or Fols6? tr Find lhe missing lellers

B'Poss' focn y tr lmrn6diol6 coryocflon ol erors tr timer oplion
tl Pe ofilonce summory D R6-un of quoslions poased or lncoreclly

onsv/eEd tr Full locilitles ior cEoling ond soung on unlimiled numti€r of new
qulze!

Avolloble ftom your compuror sloio or by moll order Pice et0.95

#x
OtheI

educotiorEl litbs include...
'The t:fendr Mistess'

'Ihe Gorrrion Mosler'
'Th6 Sponish T(llof

t \*I

{!
I

ffi

T I
qs

a

MUSICSOFT
MUSIC SPECIALISTS FOR THE 32K BBC MICRO

'A vetyflexibte and inventive ptasrum that's highly rcconnehdable lO.DavidEttis.
E&MM,Ad83)..rhs synthes 2€r proqram has fe6rures which to o!r knowledge are
unique. ALTEB AHYIHM.-rhe rhythmola recorded molody hay be allered by tapping
oaas'rsl6'6) REPEAT \o.eedroplayaplraserwce g.ear 5a! rg ,^ \pac. cEAL
T ME o-AYl\G.wtrareratonof \o Ja€ en'6lop€aldo.ravFpn.F asyoL pd] a
nore E0rTrNG Bac,aldlo&a,dsEl^lsrhea i.arl'eru.e r\PLT Md'oehe\ird"ro'

T DY. Ceans -o'inaccLracreiof 'ro,r on derard NLMEB OF
NOTES F,on 3OOO lo' 1 cndrae Io IOOO'o'3 €r. Plus ah 116 olh.r 5)r'l'6\i/ar
proq af s do PLLS lE sophisr..red envelope ed I rg (e'v eas\) arge (er'boa,d
rsed ITAB lo 9 cu.3o.l \o seLrers Lser, an<par.ir. this is the p ograr ro. rr.

exoerimenrer who wanis lo make HUMAN mlsic rarher lhan perform mathematlca
lingerdexrerityexercsesTHESYNTH.casseiie&instr!ctionsonlyE8,T5lncP&P

* KEYBOARDS * (O.S. 1.0+)
5 orcor.mstotLhvoLr BBCinlo 5r6s-lin6l6vooards. l. 3 simuhsnoousvo,c€s('n
8;sic-fo,6ssvund.'s!€rdinc)2. Sinole vo co M Cw rh Pircl B6no.3.3 s,multsn€oJs
voice M/C wirh E.v6loDe c6nrol ori,l in. 4. Sino.e tins€'Chod orsan rangirg ovor
rhs who,e (€ybos.d, 2 varis(o4s for .sch chord 5. Chord org.. 2 w'lh d'ff€ront
croro con,'gJrarion, Thes€ ar6 3 lsspa'at6 progr8Ts dss,!l€d for voJ to "se 6s lhev
are or in vour own progrsms.
KEYBoARoS c.ss.n€ & 

'n3krclions 
f5.75 rnc P&P

* MUSICTOOLS * (allO.S.)
"Musicsofi also ptoduce aD e,caleht Musictools1 cassette,, allinal,rcthet
dood value' tE&MM, OcI A3)-Five m!3ic uli rly proorams on one rape
Tun6 G6h6rstorwith dynsmic srsphic K.ybosrd & St3vo displav, Env6lop€
Conmano Exolorcr {V.rv essv to Js.l, Musical Svrbols G,aphic rout.re Sinple
sinoro li.6 o,d.r w'th sorh'sticaroo conrors. Ov€,60 proclduE.lo'roJ lo use ir
vout Dtooruns al@ady ir working plogramr.
IvIUSICTOOLS 1 cassette & insrrlclions e5,rE inc. P&P.

* PIEMAN * (all O.S.)
"fhe be st ve^;on ot Sinon t ve seen n ooes so nuch /unhet lhdn mosl lAuote
br a vat 

'ottnste 
ttn, Reconn;n;ed tot p,inatv & Mid.tte Schoots

Nol as simple as Simonl lr develops into a iun ser of e6r clean ng and musical
conc6ntrarion gah6s.
PIEMAN cass.ne & iislruclions €5.75 inc. P&P.

ACORN APPROVED
ALL PAOAAAMS fEANSFER EAS'LY TO OISC.

Cheaues and oflicial ordets to:
MUSICSOFT, 12 F.llowfi.ld, Anpthill. 8.d..

T.l.phoner 0525 4O27Ol
Alt4 ptogrcns t24.OO - oD 4A tack disc f25.ao

I

KOSMOS SOFMARE LID,'l Pllg m Close, Hodinglon, DUNSIAB|E, Beds. LUs 6LX

Pleose supply tho toflovdngRprotrom! lor thozBgC/ELECTRoN compulor

ANSWER BAc( s€ntor Qulu otl0.95 tr
M/Mr6/Ml6s. .........:..
Addre$....

...............Pd;;a; .::.,....::.

SPELLWISE
The o q na spelrns rhrcler l0r W0BDW|SE. Disk vs6ioo checks tha WoRDWISI txample

documeni n l2 mrnuls3 0rsl fl8 Tape fl8
SPELLBOOK
EPBoM basad soellinq chccksl l0r use wiih any spooltd texi - vBrY lasl
8K tPR0M (wirh limii0d intsrial dicli0nary) f25

LANGUAGEWISE
C0nven your W080W|SE word pocoslor tnd EFon F)(80 princr inlo a Iou'ql angJdge

lrolesior wilh r chorce ol 2S turopssn hn0uages oisk onrY f22

TOOLKIY
The easiesi ioolkit i0 ute - comprshersive sei o, command! Ior BASIC {and asssmblarl

prugrommcrs. tPn()M f22

SLIDEMASTER
Specialked databass,or ihe pholo0rapher. Taihrod Ior pederi calalogurng ol a Fhotogmphic
colleclion. 0isk onlv f22

MAM
W ts your own advenluo and 1051 il on lhe Beeb. Hrquircs Aconsoft LISP l0 opeEle.
EUZA is also included on lhe disk - lhs classic Esponse program wlh a dflercnce - vou
w ia tha ruhs lo suit youl rcquil8m0nls.ohk only f12

c0MrrG s00t{

SPELLWISE F
Super lasl vercion 0t SPtLtWlSt. Six minules Ior rh. w0R0W|SE examph documenr.oiil
onlv f22

CONTENTS
Produces a pagc numbsnd conlEnls isl For use wiih anY wod pocossol which spools ihe

texl lils. Disk only f22

INDEX
A utilily to provide a comprchensive ndex ol any spooled docum.n. Pags and lino numhDr

are rclercncsd. oisl only 122

RUSSIAN LANGUAGE
For v4w wud Focelsor Dist only P ce on applcarior

turrher d€iais obiainabh lrom FI0PPYCAT iho 0aTAWAB[ catalogue a rausahie 40 lrack

sinqls deisry 5+ inrh dsk wiih a 5 ysar maiulacturcrs gualani0, f3 UK Postaoc p3id.

A I pricss excepi Fioppyc.i include posta0e anYwherc in lh€ world

FREEPOST SWINDON SN3 4BR

16K EPn0t4 r40

DATAWARE

CIRoME CASSETTTS - .r.citl lhitod othr
Clo: l0 tor lti C60: l0 lor fl5

Limiitd number availabh.

r Brsdm. cro* Hoi nsron

IHE ULTIMATE CHATLENGE
B3C (32K).ELECTRON

#

GHiw
F
E-l

!

ru

'li^. a-

7./' ,qJ/ry



GOTTIT is an intriguing variation on
rrord games of the Hangman typc.

Two players compete to discover a
hidden word, the letters of which the
computer discloses one by one.

At any time if a player thinks he can
deduce the word from the letters shown
he presses a key- Z for player one and ?

for player two.
The player is then challenged to input

the word. Ifthe try is correct that round
rs won. [f not. the second player is

rnvited to have a go. If the try is
incorrect the game continues.

An element of luck exists owing to
the fact that different words may have
corresponding letters in common.

A player must gamble as to whether
to try on a particular letter display or to
wait for more letters to confirm his
guess - with the possibility that his
opponent may sneak in before him.

There are three levels ofdifliculty and
you can alter the time between clues
being presented from I to 30 seconds. By DENNIS DIXON

2
o

I
o

PROCclue
PROCcorrect
PROCendset
PROCerror
PROCinit
PROCintro

PROCEDURES
Chooses next l€tter and presents it
Responds to a correct *o.d a"tr.n.
Congratulates winner and asks: "PIay again?"
Responds to an incorrect word return.
Sets up arrays; zeroes some flags and variables.
Explains game to teacher, accepts choice of difficulty etc, and
accepts players' names.
Responds if neither player finds the word.
Permits frame changing
Chooses word from data.
Controls letter presentation and accepts player's response.
Praises player's correct word return.
Presents score after each word in set.
Responds to a slow word return by interjecting player.
Responds to player's interjection, assesses player's attempt,
times player's attempt.

PROCnowin
PROCpause
PROCpick
PROCplay
PROCpraise
PROCscore
PROCtoolate
PROCtry

DATA
Easy words I to 134. Medium 135 to 364. Difficult 365 to 505

VARIABLES
cluenum Counts letters as presented.
cluerate Periodicity of clues.
correct Flag for word found.
diff Dimculty level.
leanum Letter number in the word (left to right).quest Counts the ? player's score.
rand Selects words from data.
setup Flag for teacher having set up parameters.
toolate Flag for player response being too slow.
wordnum Counts words played.
wordset Chosen number of words for game.
AS Selected word.
g$ First letter of player's response word.
gottits Interjection input (Z or ?) by either player.
letter$ Letter indicated by variable letnum,
qu€sts Player using ? key.
uess$ Remainder of player's response word.
zedt Player using Z key.
freei Free guess word.

IO REI T(}ND STiE 'SI}IIIT'
20 f,Elt 8y Dmnir Dlroo
l0 REll (r) llicro llrr
10 (EYtl}ilt

50 rxEYlo 010ilt RUillt
60 Pnocinit
70 PR0Cintro
80 PRfipicl
90 PR0Cplry

100 IFtoolrt.'lll[l{120
l l0 ltrorr.ct.lTHEXPR0Cprrim ELSEP

R00nori n

120 PRt)cacoru

130 lFrordour(rordrtt II|EI8()E!SE7O

lto Eil)
lJo nEi

160 DEFPR0CInit

t70 rtlll r0
180 C[3r DIllll (8611r Dllll.ttrr, (?0] lr

rtug{rtrd!0rqu.itr0
I9() EilDPNtlC

2O() RET

210 DEFPR0Cintro

220 CLg!$rdnur.o! I Frrt up' I lllEt{510

230 PilxIIlB(l5r l0)cHRil lll ]cltn, r t3
T}'O(ITIII'

2t0 PRIitfim I lt, I l)cllRtilll tcltRt{ t3
3I'E(IIIII'

250 PnlilIrm ilt, t2)cHRt uil )cl{Rfl t3
Sl .rrlrrrll!

260 PRIilrIt8il{t t3}EHnlilll rtl{il ( l3
3)'firlrr l
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270 PRIIIIAS{6t t6lCHf,ll tJt)'l rord
g r {or tro plry. , '

280 PRlI{ITABl0,23)'PrE6r REII Rtl to
continur.

290 IIPUI' 'rt! IF!$()"TliEI280
00 PRIIIII{I{0,3)'Ihir ir r gur {o
ro plryrrr.''
l0 CLS!Pilltlltl(0'3)'ln rddition t
norlrdgrr . bit ol lutl ir rrquirr
o br r rifinrr.''

320 PnlilT't mrd ir dirplry.dr lctt
lr by lrtt.r.":Pnlil'ei roon rt. pl
ryrr thinlr h./rh. lnort th. iordr ht
/rh. .ry pra$ hir/hrr thomn lr
y, Iiir rill hrlt th. di4lly' md th
r plryrr ir ch.ll.ngd to input'

$0 PnlilI'th, mrd, I{ thr try i3 c

orrrct, hr/rhr rinr thr grm; il not

corrrctr than thr rtond plryat ir in
vit.d to h.vr r try, ll hir/h.r try i
r Eorrcct, ha/thr ir th.rinnarl if no

tr th:g a procaadi.''
310 PRlllIIfiE{01201'Prllr REIURII to

conti nur. ';
150 IilPUT' 'r l: IFzt()"IHEI{J{0
360 CLS|PnlIIItB l0'3)'ln rlmrnt o{

lucl rri:tr' dur to the frct thrt
dil{rrrnt rordr my hrvr Eorr.rp
onding l?ttErr in co..on. A pl.y
rr rill nmd to drcidr $lthrr to g

ubla on r prrticulrr lEttrr dirplryt

370 PRltll'or to rrrit rorr lrttrrs
.nd .or. pori tiY. co[firrltion
o{ th! rord, "

380 PRIilT'Pl.lr.t ICllRI ( l29lt'note',
CHnl(135)i'th.t my rcrds typ.d in ri
llnrrd to !r f,EIURI{rd by pr.rting thr

';CHf, l{ l3l I ;'iEIURt{' i CHR!I 135) i'
tryi rl ro';Cllnl (l29li'notr'iCHnl llSl)
i'thrt th. gr.. ir'

390 PRItIT'plryrd uri ng'; C}IRI {tll );'
lorcr r. lttt.rr. Plryrr'r n

..m rry bo REIuRllrd in rrpitrl
r (uring thr'i CHRI ltll );'SlllFI'; CHRI I

l35li't.yl but rp.rt{ror thrt,';C}lil(
l3l l ;'lomr cmr rhould br umd,'

100 PRIXIIIE(0r20)'Prlrr nEIUnI to
continu., 'i

{t0 IXPUI' ':l: IFrt()"IHEtl{o0
120 CLS:PRlltI": ll{Pul'Choorr thc nu

.b.r o{ rordr p.r grmr (.rr. 301

rnd pr.rr nETURll,.,..,.., 'rcrdret
{30 Itrcrd3rt( l0irordrrt)30lllEll{20
{10 PRIiII! PR I tll'Choor. th. dif{iEul

ty by typing lr 2 or S I I ir thr
..ti.rt l rnd prr$ REIURII.,.,.,,
,..,.......,,.'plllPUT''dil{

t50 IFdi tt( ll}ndi{t )3THEI {0
a60 PRltlI r Pf,IIT'Choorr th. prriodir

ity in racondr rt $ich clurr ara
prsrmtrd I I to I0 I rnd p rr nEI

lfri|,.,.,.....,'p lIPl,I''clur.t.
170 IF(lu.r.t.( ll}Rrl urntr)30TflEll6

0

180 Pf,Itt PRIIIICHRI(ll0)i'Iou r.y r
.rtrrt th. progrrr.t rny tim';CHRI(
130);'ty prming thr BREA( l.y,''!r.
tuPol

l?0 PRIIICI|RT(lUll'lorr .rplrin to
your pupilr hor th. 'lCllR|llll)y'

gr.! iB [lry.dr pr.$ RETURI .nd hmd

'iCHnl(ttrt ) i'ov.r to th.r,'
500 IilPUI' 'rtr lFtl( )"IHEI|90
510 CLS: rordnur'0 r PR IllT " ' r Pf,lllT'li

ll thr plry.r chooring to ur. thr
trtt.r'iCHnl (l3l I i 'I'; Cllnl ( l35l;'try
pl. . RETURX hi r/hrr nr...r
520 IIIPUI' 'rrdl
530 IFr.dt="IHEil520
5{0 PRlllI':Pill{I'lill thr pl.yrr ch

oorirl to uti tht 'yCHf,lllJl)i'?'
iCHR'(135) i'ley plr.re RETllRll hii/hrr
nttt. "
550 lt{PUT' 'qu$t,
560 IFqurrtr"'IHEI550
570 Eill}PR0C

580 nEi
190 DEFPnoCpicl

600 CtS! cl u.nu.ror corr.ct,0
610 lFdi lt'lIHEir$d'nltr ltJl)
620 IFdi {{=2THElrrnd'RtD 1230) +l3t
610 IFdi ll'STHElr.nd.RID ll0l) +56{

610 F0nrord.lI0rrid
650 REAI)EI

660 IEITrcrd
670 F0RnurrlI0LEI (ll)
680 lrtt.rllnu.)"'
6t0 llEIInu.
700 rordnuFrordnurrl
7IO NEST|IRE

720 EilDPNt)C

730 REi

0EFPR0Cplry

toolrte=0
PRIIIITAE (0 r3) CtlR' ( ll t ) tCHRt 

(12t

)i'lord nrrlar'lrordnurl'o{ r rtt E

{ 'lrcrdr.t
770 PnI]ITIIB(0tl)C}lntll{l ) iIfif,l (129

);rlord nuabar'lrcrdnsal'o{ r mt o

f imrd t
780 PnIITII8 l0rE)Cl{Rl(lll } ;[llRl ( l3l

); 'trr you iEIDY ?'
7t0 PRIllITtBl0tl)Cllnt(lal ) iCllR'( lSl

) lilrc you iEl0Y ?'
800 Pf, ItlTll l0r l0lCllR| ll{t} iC}lnt(tJ

lli'Prmr rprc. brr to rt.rt.r
810 PRItllltl l0r I I ) CHit ll{l )l CllR! (lJ

{li'Prrrt rp.ca brr to rtrrt.'
820 tll6Elt
830 IFrr( )' 'Iflfl780
810 CLSr PRltlITAl (20-LEt{ (At} 0lll2r l0)

sIf,n8t (LEX (At) r. -.1
BIO REPEAT

860 rFIt5,0
870 PRII{IIA8 t0t l{t SIRtt6t(200r.' I

880 PRIilIIA 0T l9tSIRIIG|(80,. .)

890 lFrl urnurr0llfrllqotti tlell(EYl (c
I urr.t.r20) ELSEgottitl'll{l(tYt {clu.r.t
.r l00l

900 lFgotti tr( )'I'll{DEotti tl( )'r'AI
Dgotti tl( X?tlltrgotti tl( )'/'elDgottit
t( )..IHEXB9o

ll0 lFgottitl.'l'0f,Eottltt.'r't)igot
ti tt"?'ffi gottitt.' /'THElfntlCIry EtlE
PR0Cc I ur

920 lFcorrrct.ll)Rtool.tr.tIHEI{El urn

ut.Lfl lnr)
930 UlIlLslu.iu.'[EIl(ll)
910 E|{DPR0C

t50 REn

160 DEF?nllcclu.

970 cl urnurrEl uanur+ [
180 I rtnurrillD lLEll (Al) )

990 IFlrttrrt ( lrtnur) O"IHEI980
000 l.ttrrt (l.tnu.) rlllDl (Alt l.tnu.r

010 PRIllIItl (19+l rtnur-LEI {AllDl|/2,
l0) l.tt.rt (l rtnu.l

O2O EIIDPRIIC

030 REi

010 DEFPR0CITy

050 IFgott i tl.'I'0Rgott i tl='z'THEI{P
IIIIAB(0,lll'0( th.n,'trrdli'r typt
n your rord. r'
060 ltgottitl.'?'otgotti tl"/'IHEXP
lTltl(0t ll)'0l( thrn, ';qu$tl;', ty
ln your rord, "

070 fI202!t8
080 flt5,o
090 El'lllXEYt{1001

I

f,

p

7t0
750

760
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I 100 lFglr' l'l)f,ql"r'0nglr'?'oRgt:'/
.IHEIIOTl)

lll0 PRII{Ig|l
t l20 IFgl" rIHElPRottoolrtr

I t30 lFtool rt..lTHEIEIDPR()C
tll0 liruI"u. l
llt0 gur3rl.et+urrit
ll60 lFgu[rl'tllHElPt0tcorrrct ELSE

Pnl,Crror
I I7O EI{DPR(IC

It80 REi

ll90 DEFPR0CIoolrtr

1200 cls
t2l0 lFgottitl.'I'ORgottittr':'IHEtlP

RltlIIAE(0r71'Sorry,' iz.dl!Pnlll'yo0
tool too long.''rPRIllI'l going to
tlr 'l qurrtf: PRIIII'thr rinnrr.'lqu.i
t:qurrt+l
t220 ltgotti tl.'?'lligotti tl.'/'IllEXP

RIITIIE(0,7)'Sorry,';qumtlrPRIlll'yo
u tool too long,"lPf,llll'l m going t
o rrll 'i rtdlr PnltI'th. rinnlr.'!zrd'
red+l

t230 Pf,lt{Iltl (0r201'Prrrr f,EltlRll to
a nar rora. 'i

l2{0 IXPU''rlrlFrl()"lHEIl230
t2J0 toolrt..l
1260 EXDPRoC

l2i0 REi

1280 DEFPn0CGorr.st

t290 P XIIIS (0, 1{lsIRIl8fl l20t ' t}

1500 ltgottitl"I'ongottitlr't'IfiEIP
nlXIIAI{0,11)'llll don.'|trdli'r you

rl! corrart.'r!d=ztdll
l3l0 lFgotti ttr'?'0n00tti tl.'i 'IHEilP

RIIIIII (0 
r lll 'lrl I donr'gqurrtt;'1 y

ou a corract. '!qu1.t.qurrt+t
1320 corr.rtrl
1330 E[!)PR0C

l3{0 nE;

llto DEFPf,oC.rror

lJ60 PRIXIIAB{0tlllSIRlX0ru20,'' )

1370 IFgott i tl='I'0n9ott i tt:'r'TflEilP
fttlITlB(0, tll'tlor not cormctr rlzrdl

;'.'rPRtlLPRllll'llrvo r {rr: gurrtr r

lqu[tllrr'rPRlllrothrrrir. pr.lr you

r ? hy md REIllRll. "
t380 lFeott i tt!'?'0i9ott i tl" /'IHEllP

RIITTIS(0,ll, rlor rot corructr riqutr

tl;'.'rPRltlft Pf, III'Hrvr r lrrr guur'
'itdli','rPf, lilT'othrrrirr pr.lr you

r I hy rnd nEIURtl, "
t390 rFI202i{8
ll00 IIPI,I"{?.rl
itl0 IFtr..t( )AIAID{r..1( )'l'All0{rr.

l( )'r'AllD{rml( )'?'tID{rmt()'/' IHEI

Pf,lllIIABl0,l9l'llo, thrt i: not corrrc
t,'rP8llcprur.
tl20 I F{reet'ATAID (got t i tl!'l'oRgott

i tl.':' ) IHEllgottitl"?' r P80gcorrrct
l{30 IFrorrrct:ITHE}IE}IDPR0C

l{10 lttr.!l.nllilD(gottitt='?'0R9ott
i tl" /'lIHEtgott i t3,'l'r Pf,0Csorrrct

IITO ETDPROC

l{60 nEi

t{70 DEFPn0SPror.

ll80 PR IIITIB (0,22) 'Prrsr REltllll to
conti nuE. 'i
lltO IiPUI' r!rr lfrrO"lllElllS0
ll00 PntilIIffi (0,2?,sIRlt{8t({0t. .,
t5t0 EIoPnt)c

lt20 nEll

1550 DEFPR0Cprrirr

l5l0 CLSr lFgottitl.'I'oigottitl'ir'I
llEnnII|IIAB (0t 7) Olnl I l{l ) ; tHif I 129}'t
rll donr,'lr.dl ELSEPnlnIABl0tTlCHn

l{tll}itHRt(1291 tllll donr,'lqulltl
t5l0 IFgottittt'l'0ngottitlr'r'IllEilP

nlXITiB (0rBl CHnl llll ) | CHRI I129)'I.t I
donr,'lzrdl ELSEPRIIITTiB(0r8lCHit(l{
I l ;CllRl ( 129) 'trl I donr,'lquutl

Itt'
570 PRIIIT

It I iCHRI {

580 PRtilI
{l I iCHR' 

(

590 PRITT

( l8-tEl{ (f,t) DIv2r lr} cHRt

);Al
I t8-tEI{ffi )I)IU2! li)CHRI
) ill
(0,201'Prur f,EIlJRll to

Ie nar 3c0rl.

(l2t)'in rinmr thlr timi no rcor. E

hrngr.'
l610 Pf, lIITll l0!8)Clfrl(l{l} ;IllRltl2t

)'lo rinn.r thir tilr; no rcorr chtng

t.'
t660 Pill{IIlSltS,l2)CHf,l(l3ll'Ihr ro

rd r'
670 PRtXIIAS ( r8-LEXmr)DM, lilCllit
{t);t}lifltIl);lf

1730 0EFPn0crcorr

t7{0 cts
1750 Pf, lllrAl10,3) ;CHRI l l30l ;'llUllSER
0F I0RD3 Iil StT r . ordrrt
1760 PRlllll8 (0rrlCHR| ( lSll:rdl; ',..

,,...'ir.d
1770 Pillllll l0r7)CilRt ( lJll qurrtli '.

,,..,..'lqu.rt
1780 lFrcrdnu..mrdltt IHEIPR0CTndI

tr EIIDPR0C

1790 IFr.d. (rordr.t )DIv2rl II|EIPRIiIII
All0,9)'Ar you c.r rrr rtqutttli'r'rP
llllr.dtl' Brnnot lolt thir r.t.'rPRl
m"

1800 lFqu[t'{rordr )0lV2+lIHEmilil
TIAS{0,9)ifu you cm rm rpdli'r'!P

lllquttl;' crnnot lor. thir r.t,'rP
nltl"
t8l0 lFrrd=kordmt)01V2+l0Rqutt:(r

ordr* )lllV2+ I IfiEIPRoC.ndr.t r EilDPtoC

1820 PfllITlB 10,201'Prur REIURII to
conti nur. 'i

1830 lllPUI''zl: lFzl()"IHEtll8Z0
r8t0 EI0PR()[

1850 iEi
1860 oErPillc.ndtet
1870 Itr.d)qurrt IHEiIPRIIIIIS (0r l2l i

CHRI(130) i'Congrrtulrtionr';zrdl;'.'
rPRIllTCllRl ll30);'You rrr thr IlllIER o

I thir r.t.'
1880 Itqu$th.d TIiEIIPRIIIIiB {0' t2);

Cfint(l30li'Congrrtul.tiont'iqu.rtti'
,'rPf,lllICHRl{ 150};'You rr. thr llflIEn
o{ thi r rrt.'
1890 lFqumt'rrd IHEIPRIilIIIE (0! t2)'

Shrr.d honourr thir ti.a.
Thc Aur r r lHAl,'

lt00 PR IIIIAI (0 
t 16l 'Prlrr Y il you r

irh to plry rgrin.'
l9l0.g.int.8Ell
l?20 IFrqri nl( )'Y'AIDrt.i nr( )'y'THtl

1900

lt!0 rrd.o! qulrt'0r rordnurrordrrt
l9t0 Et{l)Pn()c

t950 nEi
1960 0ATl rnd,rrl,rll rrddra{trr rt

n,rrr, rppl r, rrrrbrt,brnd !hrg,brt !baI I

,trnd, !ool,but,bul I I booatctt rcaF tctfl |
cr!,crh,crr,cot,chtt,rhiprchinrdigtd
ip,didt dontrday, Eqg r rlt, md r ryu,ult
l?70 DlIl frn rfrr, {.t I ful I t{unr{?rl t

{ood, {rrr, fud,l i t,gun r grt r lood,got r qo

rl rh.drhrt,h.rdrh.rr,hut,inrinlrill ! i

\

1560 PnlilIlll{l3t l2}CHf,l (l3l l'Ihr ro

It8
lJt
Iffi
l3l
It8

rd
I

t
I
I

ta
1600 IilPUT''rrr lFrtO"TIEI{tiro
l6l0 EIDPRI|C

1620 REr

t610 0EFPR0Cnorin

l6{0 CIS! Pftlt{Tltl l0t 7l CIil { lll li CHf,l

680 PRIIITIAI

It ); tllRl llJl
690 PfnTIffi

taa tcort,

{18-LEtmt}Itl,2, l5lcllf,t
) tll
10,201'Prtrr iElllnll to

'l
1700 IilPUI' 'rlt tFtt( )"THEIl690
t7l0 Eil)PRl}c

1720 nEi
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nto, i t, jrt, jr!, jog, ju.p 

r 
jot 

! li t r li ng r

lry,l.p,I og,lot rl !g I l.lt I lolr I rt
1980 DAIA rrt, rrtr, mt, rmt,mrt, mg

ttoon r atr,ai tt rai nt, not rno rntar,no3a r

nriron ronl y, ol d toptnr orl !ptt rprt r put I

pot,pi q rqui cl,qutan rrrt,rrd r rip,rrt,r
i t rtun rto r tad r ttn r ti g r top, tro, tat
1990 l}f,IA undrr, up,urr I vrt r vrn,rlt,r

mt,ri ll rrhrrar$0ryrt ryrllorryar,yEu
2000 0IIA rbbry,.bbot,rbidr, rrml rrr

tatr(retr I rcrorpmy I rcturl rrddrr ! alfi
r.,rpprent i aa, babr I brf{ I e,baEgipai rbr
rran rtur ! baruty r!l ort, booth,brrg,!uc
ll:,crbinet,crbtrrgercrrpenter,crul i{l
orer, chr{i tchlractrr rchubbyt ci rcurttt
ncB,ci vi I ! Eol iE
2010 DAIn drbbl.rd.corrt.rdrign,dEg

r.da,di.rnrion rdingyrducharr,d.udgard
oci I r I di vi nar ftlcl,rhborrtar ahvrta,
cr!l.. ! enl i ghtE0 repi sode,equrtererupt

I erchrngr t erprer6 r{ril a r {rctor r{rl €on

r{r.i li.rrlendrf i lly,,f i gurrrllour rior
r,lourtsenth
2020 DIIA grble,grl l op, grrter, grngre

y,gmlogy,ghrrtlyrgigg
ui d€ rhrl tpr r iraburgrr I

irt rgralt rg
rt,h.l icolt

Er rhlrai
r,hydr:n
portrnt,

, i odi na,

2030 !A
gl.r joEl

j.clboot 
r 
j.cldrr, jrirl 

, 
ji

, 
jive, judo, jurbh, junll r, j

g.root l.rl ,lrttk I li dmI ! I
I ln..l r lnor! kni t,lipprr,l.
l arb r l rorr! l tntffo,l tugh t l

nrtiofirlrn
It, *i tchrn
darrlrdlal
vrr,l ibrrry, Ioi ter,lol l i pop

2010 DIYA rachinr,arri.r.l,rlgirtrrt
rraarinrraatmrtailchir{ rrirrrtodtrt
trrrurcl r, ruti ny r nti [ ,ntpli n,nrturl,n
ladll,nervr,notch,nylon,nurrl,noticc,
rothing, oari i r objrrti v. r obrtrclr,obtr
in,o{{icirl,orrng:,ordtl,ottrr,ount:
rovrlttle
2050 I)AIA prc.! prddle,pri ntrr,prnthe

r r 
prrtnar, prBrengsr 

r 
ptnri on, ptpprr rpi

geon rpl iguer rarlet t rrdi o,rtrbl r! [tth !
rrmva, ratptct, fo!ot, ruaatlt rautt l:, r
ungrrrEri{ica,atint !ttlronttttplerica
rl rt r Bcroungt,taEond ! ttatat rsarvr I tav
erP

2060 0ATl trbl at, trgrltry,trttoo, ter
rh r tel.phon€,th.tchrti ght r tongr r trrQ
, trerble, urbrel lr, u.pi ru | unsl !tundrg
round,unicorn,uni{0rarrprightrururl ru
ni trd,unt i I , vrrrnt,vrruur, vrllry, vrl u

r I vrapirr I vrndrl i rrr vrfli rh I vEin !vrnor
rvcrm
2070 DATA rrd:, m{rr, rlgcr,rrl I tt,rr

fd:n,:rtp r;ttch,rar, ratvt r ird,rylop

hoflrr yrsht r yrrd t yerr tyr.rt, y trrdry r

yogr,Yoll,Young,yosth
2080 I)ATI rircur rrbrt.d r rtbrtoi r, rbl

uti on, rcturtr,rcuren I tdul tantrrr{{ il
irtr, ri I eron, al hli I rl ua,rnthrrr !.nti
tori n t rpocrl ypr!, rpopltry I tqui li nE,tr
phrl t,mphyr i.ti orl rrrpi E r.tt.nurte ! ru
I r arry r rr i ortrl( itI rritla
2090 I)IIA irccrrrt, irgrtil I er b.i ret b

rll i rti cr,brnrhe:, brrbrrour, btrbecur,
barrrcudr | !ruble I baroolr tbtrttr | !rlur
, bedrrggl rd,bi bl i ogrrphy I binrry,bi ogr
rPhiE.l rblithsso.r!bludgron,blurt,!oq
ur, borrcic,brri I le, bunion,burl yrlutt.
rsrotch

100 DlIf, crEhrrcrffrinr,crjolr, crl i
rrcrl li grtphyrc.llor,c phor,cmnib
i 3ti( rErpi llrry,r$lltnt,srthlre,c
rcl yrarl rcruldronrcturtir rcttrEatlr
on !sharoi i rchrquerrd rEhttoot rrloci!
orrc:,crypt,cruciblr,cubi,cyEnat
ll0 0AIA drrluiufld rdrngl., d.pphrdt
I i trtr, drcrrboni rrtion,drcry,drlr,d

efrr tdrgm.rrt., datomti! dtvoi d, di Th
.nour, di Ei t, di grrrr,d i.plr I dirr, di 5Ei

pl r, dirgorg., di tty rdi vrtt r di v0t I doui
n,dou!l et, drrgoon, drol I
2120 DAIA irrl t mtrl, tvrr, rrirlon, r

Eology,rctt.ryr.di torirl re{+eryrtcara
I { igy, el rprerrlcctroth.rrpyr rl iri r rrn
corprll,sndor ransi gn, arrine,l:py, etch

I lunurh r attl t,exorEi ir ! tltri ctt!r ry€,
ertol rEthnic
2130 DAIA {rci r,{atti on, {rng, {rrce, {

arrirr I feti gua 
r faunl, {ei gn, {:l ine,ler

rour, {:rrule, {rltoont fattl er {tudr} i ir
,{idget,liery,{inEhr{irl(intf ltgonr{lt
r,{or(tpir{Drger f riErer {rugrl r{ulatr
2l{0 I)ATI qrble,gri rty,qrlorp ! q bit

,grntry r geriBh rgrrrul our,geophyri cr,9
esticul ate, geyrer, ghrrlin rqhEtto,qi bb

er rgi gol orgoi tre rgo55trEr,grEbE I gri st
l e,gui:e, gurgl e, gurnrrd rgur!l r,gyprua

rgyrrt!rgr!pr
2150 DAIA hrft, hr99i s, hrl:, hrl r,hrl i

but, hrl I or,hrnl,hcrrl. rhEcll.,hei lrr i
hrl i €rl rheiflous,ii erogl yph I ho.rg. I hoo

lrh,hovrl,hubbuD,hur,huri{y,hutil irtr
I hunch,hurtl e,iydrr I hyphrn rhypoth.ii i
2160 0AIn iclthyol ogy I igl0o r ignobl.,

il lsgillrt i I I irit,imgorillunrrirpend
, irprtur, incrntrt ion r i nErntr I indi got i
Idolrnt r indumtioniff ,irid$tlnt,irl,
i rony ! irradi rtr, i rotErl rr r i rotharr I i r
iur! irthauir irvEl't,invatt
2170 l)AIi jrbb.r, jrclni{r, j b, jrnql

e, j.pct j$p!r 
r 
j.unty 

I 
jprlour 

! 
jeoprrdy

r 
jrt .r jiltr joiulrr, jogElrt jortlat jo

ust ! 
juii l.t i on r 

judici rry, jugul rr, juni
p.r, juxtrFosi tio0 | hl ridorropa r hol in
r ledge.ep r lhtl i ! lni qhtl y

2180 DAIA I rburnun,I rcrr.t.,l.coni c I

l.cqulr r I ri ty,I r.i natr,I pruy,I rngui
rh r lrudrnur r I ttci vi oul r lrchar r I!ctarn
rlrEionr levrrct I lichrnr I irutBirrt I li I
t,I irbo,l ogrnbrrry,l ogi rtiEr r loi n,lol
gevi ty,I oo{rh,lopr,I oti on

2190 I)AIA arrar,ardrigrl rftg€ntrr.rh
I rti El rrri ar ml I rlbl r, a brt rrnrcl r! I
rdiocrr,mgrI i th,mni aI rmmari rar..t
ror r r:ttl r rai cromtrr, ri rou,ri nit,ri
nuat r aflaaonic I roEfitin raodulrtaraoul t
r aucui! ayrrh ttyroartoti t
2200 DeTl nrrci $ur I nrlcori a,nrttl,r

rurpr I nrbul a rnqrta, n:igh,lrphrr,nrrt
larnrural rnautrrintrt,ni.blt,nocturnr
,nomdic, nonmti ty,nottrlgi.,notri r nu

ptirl rnurturrr0y.Ih,iylonrnudgtrnolgt
ttnodulr
2210 DATA orlur,obrl i ll r otl iqut, obrc

me,0bvirta,0ccul t roclrn tor.lot roEhrt
,octet,oculrr, or:gl, oltn,otnivorour, o

nerour,oni on rophthrl ric, opulrnt ! orchi
d I ordnln(t rorphrn rovrti on I orl rt rori dt
| 0tont
2220 DnIA prl.tt.tprp.l rp.rrdor,p.dr

nt I prrcol.tr,prrrlttc,phi rl , phlor, pi r
rctrpiqurnt I pl irbh, pl umgr,pory,prr{
i r rprophyl actiE,prudr rpyl on,pyrcrpyro
lttrr,prortor,prior,pout,poop,pl rnlto
nrpinion
22tr0 DATA qur{l,quri I,qurll ,qui p, qui

rarquoi t tquotilnt rrr{{itrrrncidrratch
Et t rrEi di yitt 

r raclum I raf l ar rriat0ri r

r ribrld rricochrt,rotor, roundel , rorel ,
rur I rurrrt r rutt i c ! rSvua, rtti tt I rtjuvi
nrtr
2210 D0TA rrchrt,r.{{ro[titli.nttr.l

vcr,:crrrb, rcrptru, rchaduIat iciai tar I

rcrlr, rcyttr, rncrr tlathrr trgi r, trrr
ph,rhrk.l r rii ngh, ri rnna rrignrt t ri lho
utttrrthinrtlrh,rquarg*rttrrf tIrtr
:r, rul try
2250 DAIf, trloo, trbul rr, trl lor, ttpi o

ar! ttunt I tadiu., tarptrt r trnaci out! tan
dri I , trntrti vr, trrri tr, trrt irry, tharp
i an, thru, ti rr, tindEr r torri on, tourniq
utt , trrct t trrnqui l r tr.urr, trrl li r, tr i
{ ler tri p.rti t! | turmi I
2260 DlTl uddrr,ul I lqr rur!.r I uncouth

,urchin,urgr, usher, uti I i ty,uttrrrnct!
usurp, vrgur, vrl i rnt, vtni I I rr vttl rt tyr
ctor r vegrtrtar vrhiEll, vlntrr, vuiron,
vrrtigo, vuprrr, vrtoryi ri nityr vi ol r r v

irtuoBo
2270 0AIA rrddl.r rrft t rri { rr.n I i.nd r

lrnton, lrbler,rlrl orl I itryrrr{t,ihrr
f rrhudlsr rh.l I, drl p r:itt trhi {{,ri rl
d,rigqh,ri I ful , ri ntl a,ri tir,rrrrl,rr
llt,rright rrrouEit
2?80 DlIl yffhfil r ylr ryrlp t y.oml I yo

t.l

br
el
rt
ti
lL
2

bi

hori ron rhord
idiot,illrgr

tr
tr
in
in
TT

ry

€r9

l
thu

ril
inq

tch rhyprori
luai o.tr! i.
u.tt r inlul tlletsrinj.ct

v:st
ll

U

i
d

,
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I

llII
IItl

llrIilII
IlIIll

TT

VARIABLES
Recognise which options
haYe been chosen.

Loop for filling in wood at
LH of house, used in
conjunction with PLOT 7'7.

Loop using the letter "I" for
forming the upright posts in
the fence.

Loop for number offlowers.
Loop for number of leaves
on fruit tree.

Selects the number of
apples.

Loop for panning notice
board until it btanks out the
graphic screen.

Press any key to
continue.
Using defined charac-
ters and random
colour and placement
of flowers.
Uses defined charac-
ters for clouds.
Draws and fills the
sun.

Creates trunk from
defined characters.
Placements and draw-
ing of leaves in
random positions.

Placement and draw-
ing of the apples.

Ao/o

Fo/o

Po/o

egoto gt)6

woh

PROCCLOUD

PROCSUN

PROCTRUNK

PROCLEAD

FLO/O

Lo/o

PROCEDURES
PROCPAINT Coloured numbers at PROCKEY

the toP of the text
scfeen. PROCPOWER

PROCPOINT Creates th€ flashing
pointers using para-
meters for variable
selection.

PROCMAN

PROCDRAW

Creates the figure at
the door borrowed
from The M icro
User's colourful
Colin.

Loop for reading
DATA in place of
MOVE, DRAW and
PLOT statements.

II
II II

llil
IDEAL for crrly lErrDcrq or tholr rilt
lcarnint difficultlct' llourc by LEN
SCOTT i3 thc lora of limplc Protrsm
iDfarl! acachcrr hrvc bccn longlng for.

Uring r controllcd vocrbuLr, r[d
rtreighforrerd Lcyl Oc cHld lr hdFd
to drrr t pictu.t fclturlnt a bolllq
gardcn fcncc rnd rpplc trcc' choodrt
colouE r' hc or rhc rlrhcr

Tcrchcr! utitrB ttc projnn hrvc
coEmcntcd favourtbly on thc sry ahc

progrrm noa only rcinforccr clcncrarty
rord rccognldon but dro rctt l. !
slirDulur ao much vdorbb dbcu:loo.

PROCFRUIT
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{

l0 lElt (c) llicro Umr
20 ioDE 7
J0 tt0U23182021010;0;0;

l0 PRItIT TAB (S,2) iCHRI 
( l5l li CtiRl I I

);'S}ICLL llI 0nil A PICIURE?'

50 PRIt{T IAB (5r 3l ;CHRI ( l!l ll CllRt ( I
,;rSHnLL m DRII A PICTURE?'

A0 PRItIT IAB t2,7); CHnl ( l3l ) iCHnt ( I
);'e SfiltS FIIR CtlltDnEl [tE { Tl:

70 PRll{I IAB (2,8l; CHf,t I l3l ) i tIRl ( I
lli'fl SERIES FBn C}lILDnEil AEE I I0

80 PRIIIT IAB (2,15);CliR! {lll } i CHRI {

It);' llUllBtR 0llE A H0US[ Atl0 8ARDE

90 PRIIIT IAB (2r lll iC}IRI llSl );CllRI (

l{l)l' }lUllBER 0l{E A H0US[ ll{D 6Atl}E

100 PRII{TIAB{7,20}'rritten by Lin
rnd Lrn'

It0 PnocrcY

120 PntilTT$(8,8)'I[)IE T0 TEACXEn'

t00 trDUS

flo il0l/El00,t5o
{20 Pnoccr.ollD

{30 vt}us

{{0 t01,E600,1000

t50 PR(}ccL0ut

t60 lt0vE625r 9I0

t70 PR{lctl(}ul}

t80 tt0vE550r975

t90 PntltcLt)uo

500 i0vE650,975

510 PR0ccLt)t,t

520 
'tt}l,E 

I150 1850

550 PR0!CL$I)

5t0 vl)t,{
I50 Ct3

t60 Pf,0cPtrf{T

i70 C0L0UR} Plll{IIA3l0!2)'lrt rr pr
int r { irl d'

i80 PRlI{TTAI{0,1)'ritt cqlour ir gr

Ittr
5t0 rFIlSt0
600 bIrSET-|8
610 lFtI:zT}lEt{ 60T0630 E|SE PRII{IIA

8(lr6)'try rgein'
620 80T0600

630 8[gL 0,2
640 PRllCDfiTI

650 F0RII!525 I0 7i3
610 lL0T77r200,rl
670 I{EIT

680 gc0l0t0

690 Pf,BCDR{I

700 utrlJt

710 FIIR FI=o I0l$0 SIEPso

720 [(lvE Ft! 525

730 llDU 108

7{O }IEIIFT

750 l/tlul
760 CLS

770 PR{lCPAtilT

780 PX0CP{}IilI (6,1, t8, t )
790 I0L0UR3rPRlllIIAl{0rJl'good nor

t hourrr
800 PfiltllIAB(0t5)'l.tr build th. rr

PilllIIlB{0,71'rolour 3 or 7 ?';

6C0L0,dl

PR(}CDRAI

860 CLS

870 PRI)CPAINT

880 PS0CP0tttI (0,1,12,l )

890 rFIl5,0
900 C0|.0UR3:PRII{IIAB(0!3)'rhrt Eolo

e roo{"
FRllllIAl {5,51-l or 5'
cl=€tI
8C0L0r iI-18

9IO PRI}CDNAT

950 CLS

960 Pnt)cPAtriT

970 Pn0cPEltTt9rttlStl)
980 g(lL0URtrr Pf,ltlTItS l0,J)'rindorr r

id door'
t90 PnltlTl8l0rS)'Eolour I or 5'

1000 IFIl5,0
l0l0 fIIEEI
lo2o Scl}Loro

IO3O PR{)CDf,AI

l0{0 5c8L0,fI-18
t050 PR0crf,At

t060 Pn0cPAI[t
1070 8c0L 0i7
1080 Pf,(}cDn

1090 tts
I lOO PfilCPAII{I

1l l0 C0L0UR5r PRIilTTAB {0rtr)rlptE iee
the ll!r.rs gror'
I120 rFXl5,0
IIJO PR[)C(EY

{0 vru I
50 Fl}n FtI=0 T0 75+Rx0{1751

60 PRI}NFTI}TIR

70 I{EI' TLI
80 EC0[ 0,2
?0 tDu {

1200 PRllll If,B({,3}'thr florcr led'
t2l0 [ls
t220 PRI)CPAI[T

12J0 PRotrP0}tTtorlta,fl
t2t0 C0L0UR} PR Ii|IIAB l0,3l 'rhrt colo

ur tha n'
1250 PRlilTTABlortl' I or 3 ?'
1260 rFl ti,0
1270 ql'tEl
1280 vDt,S

1290 8C010,9I-18
1tr00 PR{}cctftcLI{ It00r950,35)
t 3l0 l/rt,t
t320 cLs
ISJO Pf,t}CPAIIII

l5{0 C0I0URtr:PRIIITIIB{0,3}'lart the
{ruit tr.El

,1350 
PRII{TIAB(0,5}'hoi r.iy rpplii ?

t360 rFI1tr,0
1370 h1'6tl
1380 vDUi

1590 i()yE I1001600

1100 Ptl}cTnuil(

1{10 FoR LI'o I0 75

I{20 PR()TTEAF

tl30 iltrl LI
lll0 f08 AI.0 I0 h1-19

l{50 P8llcFftl}l1

l{60 ntrl AI
Iti0 vI)U{

il80 cts
L.

I

{
7

I
1

I
il

I
o{

I

I IIffi12,l0l'lhrn r relrction
ur ir'
II|ITAB 12,1l )'rlrd {or thr ch

ildrrn crn choogq'

150 Piltlllll l2r l2)'rny nurbrr lror
I to I , Ti!'

t60 PRIilTil8l2
rred rri only in

170 PRrxlrAg {2

.rt ro.binrtio[r
IBO Pf,I}CTEY

rr0 i00E 2

iflt

t,DU23i 8202i 0i0i 0i0i
llu 28!0r31,t9,21
LS

8U ?{,0;265; 1279; l02l;
DUt

n0cPAlIT

Rt)cP0lltI (9r I, t5, t )

0L0UR3! PRItlITABl0,S)'lEt us p.
rly'

RIIITTAI10,6) ':hrt Eolour 1or
6r

290 rF i,0
300 rI=8El
3t0 cts
J20 8C0L 0,rI+128
330 Ct6

3{0 C0t0U88r PXIt{ITAI I 5,6)'2' ; C0L0|JR

7r Pf, tlllAB (9 !6)'or'I CoL{lURl5! PRIt{TTtB
(13r6)'3.

350 C0L0UI3: PRI IIIIAB (3,3) "hor mny
c lourk'

160 rFIl5,0
I70 c1=6[I-{E
380 IFch2lllEt{ t{)T0130ELSE t0T0{00
390 CLS

l3l rrl tern.ti v?r o{l

l{l 'ry opinion the !

30 Pn

colo
TO PT

200

210

220

230

2{0
250

260

770

280

t

v

c

v

v

P

P

c

hr
P llr';

8t0
820

Bt0

8t0
850

ur th
910

920

930

IFIISIO

dI=8EI
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From Page 36

DAT{500r5r840, +20r5 t7 10 1420,4,7

I1ATA420,5,790,500!{! 740,{60!5,8

DfiT0620 ! l! 810r ll0 r !,740,510! 1r 7

DAIAs80,5,810r$80t{ r790,510r5r 7

lATA620, {r600,520 t I,600 r 100,85,

D0TA520t85!480!400!0!0!0r4,400r

DeTA{,680,{00!85,600,265r85,680
04T4265,4,7{0,265,85,tgo,400,I,

0AIA265t 4 r 540r 265 r 85 r600 t 400r 0 !

EIID

DEF PR(}C(EY

Pfilt{I IABt9,23)'presB rny ley'
dumyt.6EIl
cLs

ENDPRt}C

I)EF PR(}CFTOIEfi

vl)l,l 23,210 !73 r {2 | 28 r 255,0,0 " 0,0
l/DU 23 t 21110,0 | 0,0 r8 r73 ! l3 t 20

Y?'300

Il.Rt{[ (200)

Ytr=Y1rBI0 (2001

tllvE II,YI
EC0L 0rRt{D{7)

vI}U 2{0

8C0L0,f
v9t, 8!211

til0PR0c

I)EF PR{)ICTt)UI)

6C010,7

vtrl.23,212,0r 0r 0 r 1,7 r l5! a3,127

v0u23,213 r 0,0r ?t,248,252 r 231,25

ItEI T

EI{l)PR(lC

I)EF PNI}CIRUI{(

6C010,0

vl)u23t 246, 192,99,98,51,55,55,50

v0tJ23r 2{7,28,28,28 t 28, ?8,28,28,

v0u23r2{8r8! lArlE!96! l92r 128!01

ltDl,z3,249r 28r 28 ! 60,60! 28 r601108

vDu23,250r 28 r28,30 i3l r 30 r28! 2g r

vI}lJ 246,218r8, gr 10t217! gr 10,250

L0UR5! PR IilITAB (12,0) '5': C0L0Uf,5r Pfi

ItB ( l5 r 0) '6r r C0L0UR7: Pftllt1TlE ( l8,0

3330 EI{DPR0C

0Ef Pn0CP0llll{p,q,o,n}
c0t0tJR8

PRI IIAB(p,q)'^'
c0L0tJRl5

Pf;lllTIIl lo,r) '^'
EI{DPRllC

DEF PROCTAX

3110 vI)l,Z3! 227! 2l,31r31r0,0,0
ll J21,228r0,28r 156, 136r I
I

10

2310

90

2580

10

2590

t0
2600

10

26t0

90

26XA

680

?630

{00

2640

2630

600

2660

or0

?67 0

2690

2690

27A0

27 t0
2720

2730

27l.0

2750

27 60

2770

2780

27i0
2800
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230

2Il
232
o'{

I t{T
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3360

3370
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470 illvE6
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3

3
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3

l
3

3

I
3

3

l
3

3

J
I

t

62! 28t 18 r28

r62r0,0r0r0
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I t90

]l10 Ef{0PR0C

3150 DEF PRIICLEAF
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!0
Ytr=620+Rtl0 { l50l
II=l000iRilD (200)

II{)l,E IT,Yl
EC0L0,2

l,0u225

EIIDPRt)[

OEF PR[}CFRUII
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270 tt0vE II|YI
280 tc0L0,I
290 v0tl226

{90 v t22
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c0L0
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q

7

t7
22e

,l
229

10,
1

2il
t2

st70
3180

3200

3210

3220

0 v0tl8,

t20 6c010

530 l/I)uEr

5{0 8C010

550

540

570

580

v

!
v

2t0

J230

32{0

500 Elrl)PS()c

5IO l)EF PRI}CPAII{T

ECtllO
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D (200)

320 C0L0lJf,l r PRIIIT TA

rPfilf{T IAB13,0)'2':C

3

3

3

3
t
?

I

J

R2
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I (0,0l 'l'r N0L0u

0L0llRJrPRIttT TA
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vDUE,2J2

EIIl)PR()C

DEF PPOCDRAI

SEPEAT

REA0I, y,:
PL0II ry rr
ulll ILrr0
EI{DPR(}C

DEF PROCTIITE{

IIIIE=0;REPEtT

EI{DPROC

3590

5600

3610

5620

3650

t6t0
3650

5660

3670

3680

3690
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I UltT IL TIItE){I)

6,0) '3': [0L0UR{r PRlil

v0U23,2t{, l27t 127 ! 63,15,7,0,0! 0

2900 vDuzJ! 215,255t255,252r 252 !248,9
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r yctr rrl]

6r0ro
2910 ltDU2
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42,243
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1+rlrSItl lRA0 lthEtrl) l
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2020 
'/I}US

2030 PRt)CtAil

2040 8C0L0r7

2050 il0vE600r t59
2060 DRAt630r{5?

2070 I)RA|630,t89

2080 DRAt600,{89

2090 l/I}U{! CIS

2100 PSI)CIIiE (500)

21 10 v0tj5

2120 8[010,0
2130 rFIl5,0
2l{0 vI)U26! C()tl)Un Sr l/DlJl9! 3,7 t 0,0,0

r \i0t lr PRIItT TA0(3,28)*prrir rny tcy'!
dumyl'BEII

2310 DATIS,148 r 772 | 5! 200,775,5,216 r 7

68

2J20 I)ATA5,260r756r5t 270,742r5,290,7
32

330 DITAS! 120,725r 5 | 350 | 715,5! J90 r 6

PnlilI TAB (B,9) 
iCHRI ll3l l; Cllil (t

{or bui I di ng re'
PnlilI TAB (8,l0) iCllR, (l3t ) itHRt 1

'for tui l di ng m'
2210 PRII{I IAI (8,l7)i CHnl { l3l ); [HRl I

lll );'iu(h r nice houEe'

2220 PRII{T I{818,l8) i CllRI ( l3l )i CIfit (

lll l i 'iuEh r niff houre'
2230 C0L0URJT PRII{TIAI llt2l)'do you r

rrt rfloth€r go Y/ll'i
2210 f,ESr0RE

2250 IF EEI!.'Y'IHEI B0I0l90
2260 I)AIA{!0r500
22i0 0AIl{t0t265r85r 1279,500r85t l2i9

,265
2280 DATA{,0,6

2290 0ATA5,t0,

2300 DAIAIt I l0t73lr5, t26!752r!t tl2r7
60

0 i 0t0i0 i
2liCtln$(l3l)iC}lAl(l
ldrrn'
3l;8llRl{13ll;CHf,l(l
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690r5r22t710
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2{00 DAIA760!85,760,760,1,760,610,85

2l l0 DlTA920,610r {r 600,780r 11600t 760

2120 DATA85r680!780r8S,680,760,4,6

2{i0 DATA820 r {r 635r 780! 85,655r B20r

2440 DnIA655r 780,0,0,0,{ t l{0,620, {
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2150 DAIA5|0,620!B5r5l0r5l0,{t1{0r50

0

2160 0AIA|,{{0t120, 85,5{0!500r81r t10
2{70 I)AI$20t{,710,620, 1,710,510r 85 r

810

2100 DATA620r 85r8{0r5{0ttr 7{0r!00r I t
7{0

2{90 Df, TAl20t 8ir810r500t8tr810, {20, 0

r0
2500 Dllnot lr510t620! 5rt{0! 620t t,{10
2510 D[IA5{0,5r510,5{0r5,510,620t1t1

?0

80

2

2

2

2

60

7

340 DA

350 D{

360 DA

370 DA

380 0A

{

I

IA
IA

TI
IA

llt40

2t
2t

{)
2t

{t)
2l
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22

t{1

50 il00E7

A0 t/DU23;8202

70 PRIilT n8(7
i'th.rl you Etr

80 PRIilT TA8 (7

i 'thrnl you Eh

3S

85

tl

90

I
00

)i

60r5!91

717 ttr,7

2520
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2550

{0
2540

90

2550
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2560
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l{90 C{)|0URI ! PR I t{ITl8 (0,0)'lrtr rEr
i{ rnybody'

1500 C0L0IJRJrPRIIITTAB (0,2)'l i vrr in
our housr'

15l0 C0L0UR3! PRIilITAB (0,1) 'presB B t
o ring bEl l'
1520 rFilSt0
1tr30 REPIATr BlrEETlrUliIIL Bl!*8' oft

Ba!'! I

1540 $lvELoPEl ! I t 0,0,0,50r 25r 21r 127 !

-lr-l,-l,126rt0
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l5t0 Et{vEttlPE li 1,0,0 r 0,100 r 25,25,127

!-l r-l r-l ! 126r t0
1570 50t ltDl,l,l10,5
lJ80 PR0CIilTE(250)

1590 vllu{
1600 6c010,0

l6t0 i0vE680 r520
t620 tt0vE600,t20

1630 Pt0T8t,600,ll0
l6t0 i0l/E680rt00
t6t0 I0l/E600r{00
1660 P10T85,600r{10

1670 i()t/E600,t00
1680 i0v8500r320
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1700 Pl0185,620,520
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1770 P10T85,600,420
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l8t0 i0vE600,520

1850 P10185,600,190

l8a0 i0vt680r t00
1870 tt0vE600t {00

1880 P10T85,600!t30

l8t0 tto|/E600r{00

1900;0vE600t520

I 0 P10T83,660rt00

1920 PLoI8Jr660,i20
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t9t0 ltll/E680,520
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1960 Pl0T85,600tt80
1970 i0vE680,t00
t980 tt0vE600rt00

1990 tt{lvE600,520

2000 P10185r475,100

2010 PL0I8!,675,520



Tishten up your

IF you are the sort ofperson who needs
lwo days to type in a program because
you are too busy improving your high
score to learn how to type, then this
program is for youl

The theme of the game is an arcade
shooting gallery. In each of the seven
screens you are presented with 18
targets to shoot down. All you have to
do is press the keyboard key to match
the letter that pops up underneath the
target. Simple enough!

To get the most out of the game,
however, don't look at the keys or your
Iingers. To achieve really high scores
you will have to learn to remember
where the keys are, as the game scores
you in the time taken to press the correct
key.

At the higher levels you won't have
much time to think. By the time you
reach scores in excess of 1,000 you will
either have come a long way in learning
to touch type, or you have fiddled the
programl

You will find the game is divided into
levels, each with three sections.

In the first section of each level four
keys are introduced. To stad these will
be A,S,D and F. One ofthese is selected
at random and displayed underneath the
target with a warning ping.

At the same time one ofthe blocks on
the display at the foot of the screen
(corresponding to the position ofthe key
on the keyboard) will flash. Use this
display as a prompt as to which finger to
use. You then have a certain time in
which to press the correct key. If not
you miss the target.

The second section tests your
memory for the keys learned so far. The
keyboard display will not prompt you,
and you would be wise not to look atthe
keyboard. Should you press a wrong
key the game will go back to revise you
on the keys, but will not harm your
scole.

The third section gives you a chance
to build up a score. As with all the

sections you need to achieve a rate of
100 per cent to keep your score and
progress to the next level.

The micro times your response and
works out your score based on the level.
The faster you type the more you score.

When you have mastered the three
sections you go on to the next level to
encounter four more keys.

As you type in this program, enter
lines l0 and 20 as listed. Line l0 serves
to trap errors, print the fault, line
number, and return to command mode.
Program the Break key to perform an
OLD command. For example;

'KEYl0 OLD:M

Should errors occur, make a note of
the line number and type oferor, press
Break, then list the offending line for
editing. This procedure is necessary as
the key auto-repeat is turned off in the
program.

You may want to debug the program
before entering the instructions at the
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Flgure I: How the patorrreterc for the tatget charactets are arranged.

Note: In Modes 2 and 5 characters arc dislofied to appear wider than

they ne high.

for the VDU23 call. Four such calls are
made. and the characters are assembled
into a sring in line 1270.

Using this method means it is very
straightforward to insert characters of
your own design into the game. Should
you wish to add to the number of target
characters, just add to the data table
and increase the loop size in line 350 to
the new number ofcharacters defined in
the table. Figure I will help you
understand the layout ofthe characters.

Finally, here is a useful point about

the data table. The first parameter in the
data table for any target character is the
logical foreground colour, or the colour
of the target. The second is the logical
background colour.

Care was taken in choosing lively
combinations, without causing display
problems on a TV. Of course they may
be altered as you wish. For a list of
available colours, see Page 223 of the
User Guide. The remaining 32 para-
meters are the character details as

outlined above.

I

2

l

5

8

1:

t,(

l8
l9
20

2l

72

21

2.

28

29

l0
ll

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
IIIIIIIIIIIII::IITIIIIIIIIIIIIIIIIIIIIII

IIIIIIIIIIII:IIIIIIIIIIITIIIIIIIIIIIIIIITIIIIIIIIIIIIITIIIIIIIIIIIIIIIIIIIIIIIII
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIII

5 REi {c} iicro l, r
t0 0ll ERR0R ll0DETrREP0RI:PfIrlI' rt

linr'iERIrEll0
20 REll 0ll ERR0R PR0Chold{0):level

I=l Ev.lI-t ! t0T0290

30 ll00E7:V0U23r 8202r0i 0i0i !(I.IRUE
10 Pno[iortruction!
30 0ilt I1(7)
60 hvrl I=03EicorelEor ti.el:{00
70 RE; rrt coloor I {[r3h rrtr
80 rFI9,8

90 RElt Bst colour : {lish rate
100 +FIt0,8

ll0 REI lill key repeat

t20 rFIlt,0
ll0 EttvELoPE6, t,0,0,0,9,9, I, 126,-5,

- 1, -1,90,90

110 Ell LoPEs, l,2,-4,0,9,9,2, 126,-5

, -l, -l ,126.126
150 REI CllRrl2S to CHRllSl r$erved
160 REr,rvouz3,85, /02, 102, 102, 102. I t0

, r26,5t,0

170 REilVI)U23,86, 102, r02, r02, 102,16,

60,2t,0
180 vlllJzt.1J2, 170,170.170, r70,170, I

70, 170, 170,170

190 v0t]2t, 133,85.85,85,85,85,83,85,
85

200 vDU2t, 134, 170, 170, 42,42, {?,40,8
.U

?10 vDu23. 135,85,85,84,84,8{,20, 16,

t6
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Ttre a(i t I t*sltrlrlE r E l::l

end of the listing, so just insert a REM
into line 40:

40 REM PROCinstructions

Lines 2270 onwards may then be
entered later.

When you are satisfied that the game
is running as it should, delete line 10,
and remove the REM from line 20. This
will allow the Escape key to be used to
hold the program.

Remember, when typing in your
program it is wise to save it as you go -
just in case the worst happens, and you
lose the whole thing.

By and targe the program should be
self explanatory. But here ar€ some
notes that may help you in debugging or
extending the program.

In the main game loop, the call
VDU23;8;0;0;0; turns off the TV
interface to give a sharper display. It
may not be a legal call on earlier OS
machines, so if you have problems then
omit it.

Where characters are plotted on the
screen, such as in PRocprinttargets, I
have left the coordinates as factorals to
make the process easier to understand.
The game is clock dependent, so time
wasted here is unimportant.

A minor point, but worthy of
mention, is the use of the STRING$
command (Page 359, User Guide), in
PROCcanop!. This speeds up the
drawing ofthe canopy considerably. To
restrict memory consumption, the string
is set to NUL when finished with in line
950.

PROCassembletarg€, is worth
explaining. In both the interest ofsaving
memory and in leaving the program
easier to change, this routine generates
the game character from the data table
as it is required.

The character details are read from
the table, and assigned to the array 7'lo.
This is then used to hold the parameters
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220 VDU23, 136,0,0,255,255,255,255,2
55,255

230 VDU:3,137,259, i55,255, ?55, ?55,2

?10 vDljz3, 138,0,0, 126, 1:6, t26, 126,0

,0

0+

CHRIlO+CHR

Ul{TILrateX)99rS0UND3,5,51,6: PRt}

{00t
pro.ptU=FALSEI baePl.0
il00E?! llDU?3i8i 0i0i 0r ! l,0u5

100 Tlltil 60T0370

,53,6

HRll {l; rHRfl36 iC

Hill{l i CHR|l35i C

:basel=0

i0i0t0i:V0U5

e1(100 ltlEil tI'0
eX:gBcoreI+tl
r VDll23i8202i 0;0i
Te8{5,6)i[HRtl{l

eil(99 TllEN PRINITABI5, l2) i
level retained)'
100)

I IHEt'r t0I0370
l1

irel.tireX-50r I Ft i nel(50 THEN

U},III LO

REII

DEFPf,0Cgare

REII

PR0Eisserbl etarget (glEvEl X)

6t010, BIr CLG

Pfi0Ccanopy

PR0Ckeyboerd

PRocpri nttarqete
PRoCshoot (91eYelIl

PR0Cdel ay t?99)

EIIDPf,OI

t ,e
&10

650

660

670

680

690

700

710

720

730

740

750

7d0

774

780

790

800

810

820

010

8t0
IJL

120 PRlriTcllnttSS

I30 I{EITII

160 DEFPR0Casserbletarget (glevelX)

190 FORII=1T0 gleveltr

2OO READ CT.81

2t0 F0fil{1=0T0 3

220 F0Rchar1.0T0 7

1270 tarqetl=CHRll28+CHRt1

cHf, f 8+[llRt8+CHRr130+CllRll3l
SIEP

280 Eil0PR0C

2t0 REil

360 ill.4iqlpYEltr-4rb.Eel
370 II.Rt{l} {NI} +libaEeI-l

430 lt0vE (I116l) , (YIr32l +8r 6C010 r 7r P

ICHRI {chrI) I

ll? ) r EC{]L4, cL PRI

1520 IF leyl=chr

ratetr,EEorPIr 100/ l8
PR0Crrte (rateI)

t6u
270

280

390

300

CHRIS

HRIS+

320

t8+cH

330

340

350

JDU

370

380

390

{00

{10
Chold

t20
430

1{0

450

460

170

480

HR'I3

{90

Hf,I I3
500

5r0

520

530

540

550

560

570

v0U23,139
t/0tj23,140

VDUzJ.1T1
|/0U23,112

tlou?J, r{l

his
old(
e1( I
leve

Frat

R0[h

Frat
EITq

?80,1 ,33,1 0,

,0
0,

,0
q

t4
,t,
8,0

70

,32

l6'
233

r{0 EI{DPR0[

150 REi

170 REll

180 RESII)RE 1980

READ TX lcharI )

240 NEIIcharl

IiEITIIZ.IT

310 RElr

330 PR0CIate lratel)

380 RESToREl890

390 F0R IookI=0I0 ltr

{10 ilEIT looil

orptl440 IF pr

rSI) !6C0t4,he 6el Iery'
1450 50uil06l), (1024-3r32) :Pfi INT'5C

1f60 rFlzl
1170 TIiE=
1480 keyT=

1490 tz.tl
1500 soul{D

1510 IF qr

,tl2
0

,0
?55

0,64,32,

pl i nt i r=CHRt 136+CHRI136+CllR|10+

+cHRl8+CHR 37+CHRt 137

CHRTlsp l atf 'CHRIl 39+[HRl140+

cHRtS+CHR 11+CHRfl 42

0,0,8, l6
0,5,9, 17

del l=CHRJ I {3+CH8$ l4l+

I i 
r'60 For Scor

li'60 For Scor

PRINTTAE (9.6)

PRo0hol d (400)

1

?t0

250

) ,I: {3

l2&0

RET

DEFP

REII

Ft}R

F0n

[0vE

R0tprinttargets
v0u2t, 28fl{1) ,TI (0) , TX fl I ,Itr t2
) ,11{l},I 5) ,T1(5) ,TX{7}

300 0EFPF0CEhoot (ql evel I)

320 rrteI,0r scorei(.0: t1,0

340 F0f,Y1=21 T0 I STEP+

350 F0RXtr=2 T0 17 STTPJ

100 READ chrl,aX,btr,c7

120 Pf,0[del ty (ti mtrrg)

I0VE (aI164l , (btrTllEIi

c Tt)

T{)

3i6
H

YT=

IT=

2

0

{
I
I
I

-b

1)l+96. tYXrS2lrtCt)L

?9+CHRS10+

ilICHRr1t8
1,b

ti retr)
-ti reI)-IIllE) / l0
6

THEI{ ll0VElrtr*6{), {hI
ilICHRfi38

I Tr,tEr,l PR0chi t (x1, YI

EIII)Pfi

R$t

I}EFPR(lcrrte {retEtrl

REII

Al'STRItl6l (i, CtlRII{3)
B[010,0ri0vE {l16{l, {4132} IPRIIII

Rt0+cHR 4S+CHRfl,l3

REll niin g e I oop

Fonglevell=lT0 7

I evel X=lEYelI+l

l10DE2r V0U23r8i0; 0r 0r :VDU5

PR0tgare

DI

7

prorptX=FALSE

It00E2r vDU23r8

PR0tgare

0 PRINTt.T

[0vE (I1

,0r PR I ltlT

I,IEIT I}

pronptlrTBtiEl basel=gl evel I

REPEAT

REPENT

Pft0Cgare

IFrateX(

{316{ } }+96. { (YI-21152) !

linthl
't7

840 EIDPRoI

850 nEI

860 I)EFPRIICCrnopy

B7O REII

880 F0RII.0T0 I
890 Ar=srf,tirE (20, cHRl (132+l I )l
900 i0l/E0,1020

?r0 lflt THEI 6c0L0,I tLsE EC0L0,

920 F08il1'0T0 3r PRIt{TAl: r tlEITtlI
930 A''5IRII8t (20,Cllff tlSl+l I) l
,{0 ll0Ut0, { 102{-{132)r PRII{Ill
950 l{EITII: el''"
t60 6[010,0
970 PRINT'T

980 ilovE {4}

El';qscorel
990 EI{DP8{)C

fiET

DEFPR0Cleyboard

,0:PL0T 4,0, 17r52) rPL0T

,0.0rPLOT 4, 1280,0:PL0T85

7rl0VE{0164), 16r3?) :PRI|lT

2164 ) , (6r32) rPRIl,lT'LEVELT

00

i0lJE(IIr6t
I EL9E tct)

32): IFprorptl 6

: l10t/El1161) , (1024-l+32)
l]Ns0

il008

R

{)RPRIIITTAE (9,7)
e!

E!

cL PRI

1 ,6, 15

,0
0

II{I(EY (

+t (500

0,6, {,
t10a!

000

010

020

0t0
010

,128
050

280,

RE

6C0L

1090 FoRI

l IOO REAI}

IFrat
g5c0r

t00E7

85

I

tl

4,0
r32t

OT

t7

0T{
r32)

PL

0t
PL

t?
0

IHRPR IliI 3,
15{0

1550

1560

t580

r590

1600

l6l0
AI

sCORE

580 IT,Yl
0c

IIEIT

1060 8c010
,RATE'I

1070 i0vE{
PRINITAB(5,7) t!i{Rt14li CHRrlJlt'

tE 29

08E

du.

1080 REST

S[0REr '
590 I

lflRft3t
600 P

610 I
620 il
6t0 t

'r levell
s

ltt0
C0L0.c

1r IIrY
), (Ylr

L0,l

ry
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620 8C0L

';ratetri
630 Af="'

t6{0 EI{I)PR0C

1650 REr!

1660 0EFPR8[hit {r X, v7)
1670 REi

1680 s0lJil00,6,0,6
1690 OVE{}I}61)-2{, (y1+3 ) rI2:6C010,

0

1700 PRlilTsplatl
t 710 ll0VE (xIr6l)-32, (ytr+llrJ?!tC0L0,

(81-128) r PR tl{Tdel I
1720 EcoreI!scorel+l
1730 EilDPR0C

1740 f;Er

1750 DEtPR0CdeI ay ldur.yIl
1760 nEi

1770 F0R II:0 I0 dui.yl
I78O IiEITII
790 EilDPR0C

800 REtt

810 OEFPft0Chold (xl)
820 f,Ei

IIIlE=lrf,EPEAI

du.ry;{!Ff,LSE

dumyl=llll(EY (0)

1860 UI{IIL TIiE'ilI 0R dumyl(}-l

,3,I
I)AIA 71, 1 1,3, 1,73,12,3,1 r76, 13,

9, 11, J. t
DATA 71,9,3,2,72, r 0, J,2,84,9,4,

10,4,2
DATA 69,7t4r?,82,8!{,2,85,11 !4,

t2,t,2
l?r0 DAIA 8t,I,I ! 2,87,6,{,2,79,13,{r

2,80r l4 r {r2
1950 tAIe 86,8,2,2,32r ?, t,2,66,10,2,
78,11,2,2
960 DAIA 90,5,2,2, 88,h,2 t2,b7,7 t2 12

7 \12,2 t2
?70 DArA 41,13,2,2,46, 14,2,2
980 REI target deta
990 REll roundal

OOO I)ATA

OIO OAIA

224,224,t 7

2O?O DAIA 3,1

5,t8,112!22{,
2030 fiEll dur

2040 otTA 3,
2O5O DATA 60

,60,0,0,0,0,0

?060 I)ATA 60, 127,255,255,255,255, 127

,63rr !227,2s5,254,252,252,219,240
2070 REll acorn

2080 I)ATA 2,129

:0t0 0ATt l ,3,3,7
28 ,t92 ,t92 ,224 ,221
?100 DAIA 0,31,3t

,2{0,22{, t t2, 128,0

2110 REll Elephant

2120 I)f,TA 4,13t
2130 DAIA 0,8,29t 23,31,31,31,3t ! 010!

22,, 240, 248,232,252, 2t2
2ll0 DITA 23 ,23, 23, 53, 6 , 6 ,6 , 6 , 252, 25

2 ,?57 ,248 tzlh t24 ,24 ,21
2150 REI snipper ghost

?160 IATA I, t3
2170 0eTn J,7,

92,h4,96i274,22
2180 l)ATn l5.l

4,221,224,224,2

15, 15,0,128,I

3r 25,15,0,2{0

l5, 15, 10, 10, ?2

60,160

4, 130

7, l5,12,I,I r 8,8,2{,2?4,240
l6, r6, ?r
28,3r ,3r, 16, 16, 16, Jt ,31 ,36

,8,8r 248,2{8

inveder
I rr0

I,I1 ,7,5,5,7,7, {, l?8,208,2

2430 Pf,ll'lT'Ihe display is so rrrencs
d t0 auide yoil rhich {inqers you ihou
ld usP.'
1440 FRlllT'For the space bar (botto0

' ley) use Your thulb"'
2150 dur.yl=6ET
2{60 PR0CIitle

e achieYed I '
2510 dumyi(=6EI
2520 PR0CIi tl e

2550 PRIIITTAB{0,51'Each Ievel has th
ree diviEionr!'

2540 PRItT"The {irst introducpE thE

ner leys, "

2550 PRINT''Ihe next rEvises keys ii
thout pronpting,'
!560 PRI[]'The last gives you a Ehan

ce to build u! a score,r
25?0 PRII'lT'The {aster you type- the

,ore You gcore. "

2580 PRIIIT''You ,ust reech 1001 to k

eep your SEore !'

2650 l(1'FAISE:PR0CIitle
2660 PRIIiIIABl0,5)i'00 you rant the

i nEtru.ti ons igiin'i
26i0 mPUTAt

2680 IF III)I(ll,l,l)='Y' IHEII RUlt

?770 Pf, ItlT'CHR|130i'Ihis
tart you touch-typino I '

ri l1 s

2780 IF(I THEII Pf,lllITAB (0. ?3 )l CHRil3

{iCHRllS6i' Press key to contrnu
e,'
2790 Eri0PRo[

0,7rll0VE{4*6{), (6r32) : PRIIII

7 !q

224

r 5,7
r28 2{70 PRINIIAI (0,5) ;'As you erogress

through the levels'
1480 Pf,INI'the qare gets {aster- lpi

ving vou'
2490 PRIllI"rith leEs tire to thinkl'
2500 PBIIIT''-But higher !r0res ran b

2710 PRII{TTA8(0,5) r

2710 vDUt2

lJ2i CH!750 Pfi I|,{T[HRIliTr Cllf, f 1tr4

Rtl{li' The Eeller35

5, 13, 15, l5 t l3, 10, 128, I
1,96,160

24,224,1

830

sl0
850

2

26, r35 , 255, 231 , 195, r26

,0,0

2190 REll corputer
2200 Df,

2?IO DA

,48, t 6, 1

2220 0A

r 2{8,248
!230 REi

?240 I)AIA

2250 DATA

24, 160, r60,224,221, 32

2260 DnTA 5,7,3,3,7t6,4,l2, 160,!24, I
92, 192,22{,96,32, r8
2270 REi

2280 0EFPR0Cinstructions

2290 REil

?300 Pf,0cri e

2310 PRINIIAE(0,51'Thpre ar? Beven I
evelr thi s garE.'

2120 PFINI'At the beginninq oi e,ch

I ev€l iour leys"
2J30 PRIt{I'are introduced, "

2340 PRIilTrThe display at the bottor
of the:creen'
2J50 PRIIIT'represents the keyboard.'
2360 PRIIIT'(eep your Iingers on the

kEy5 shDrn ir red,'
2370 PRIIIT'The:e arer'
2J80 PRJI{TIHRll19iCtlRf l4l r'

A S D F i K L i'
2390 PRIf,{ICfiRlt29t CHE,lltt'

A S D F J ( L ;"
2400 PRIilI'0o not looi rt the corDut

er leyboard | '
2110 PRII{I'Fo| parh iei eet of leye

the teyborrd'
?420 PRIilT'di5play rill {le5h to pro

.pt you.'

TA

TA

6r

IH

18

1870 Et{DPR0C 2590 du.ryI,6ET
2600 PR0Ctitle
2610 PRII,ITTAB (0,5)i'use the 'ESCAPE'

1880 REr

1890 REI k.yborrd drti
ley to hold the gale,'
?620 PRIIII''REIIEIIBER;.'

1?00 DATA 65,t,3,1,83,6,3, 1,68,7,3, I

et yourselfl'
2640 duaayX:6ET

2690 EilI)PR0C

2700 PR0CIitle

2720 rRutl'gal lery'
2710 0EFPfi0Cti t I e

l3?tCH2760 PBIllTCHRltST; CHRll34

Rll4l t ' The Ealler
r l2r l3r l3! 128t 19

tit

,70,8
l9l0

3.t,5
t?20

2,49,
l?30

2,7I,

26J0 Pnllll'lf you cheit you only che

4

I
J

7

t

t7
I
I
I
2

2

2,

iCllR,

icilRl

9dre

'Il76'
2.'l
oa

11
8,t
3,I
I'l

4,7 r 7, J,I , 176, l7
r2811

t
t?
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VIGLEN

-Fulllw6lve-,rlonths Guorqntge

COMPUTER SUPPLIES
Unit 7 Trumpers Woy Hqnwell W7 2QA Tel: (01) 843 9903

DISK STORAGE
No.2
Ihis lockoble
diskette slologe
holds 60
diskettes
Our

pnce
g'18.00 lncluding VAT

PE RSPEX KFTBOARD STOWAWAY

tYI
e

BOSTON
MANOR

& VDU STAlrlD Our
pnce

t14.95

1,9

F
o

a
I

DISK
STORAGE

No. ,l
This
diskette
sloroge
holds
70 disketles

Our
price S,'18.00 tnctuding vAT

3M SCOTCH
Drscs
5/a"disketles
single sided

Pgr boxes
ol 10

Our
prlCes lnc.VAT

boxes
SS 40 TRACK

DS 40 TRACK

ss 80 rRAcK
DS 80 IRACK

0.t5.00
020.00
t23.00
s26.70

3-9
t.r3.50
c.r8.40
9,20.70
s24.OO

,10+

913.00
e17.70
c20.00
s23.00

sl rrvEt BASE
FOR MONITOR

Our
9'16.00 lncluding VAT

GRAFPAD Our pnc
tl43.75lncluding vAT

pnce

-""-t* This remorkoble Grofpod from British Micro ollows
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quest ion and press BETUR

SHffLLER Tllnll 35

space bar to Gont i nue

There are 5 questions left

T4ORE

{1 43 11

TER

THA

EB

6EEA
THRH

BIGG
THffH

37 3a
46 17

4e
50

OUEE
SHflI I EE
THffI'

LES$ THA{
U}IDER

DIUIDE
SHTiRE
t'IULTIPLE
FRCTOR

IS II

ftsk a

IS IT
]10

Press

THERE is a well known game called

"Guess my number" in which someone
thinks of a number and someone else
tries to guess urhit it is by asking
questions such as: "Is ia more than 50?"
"Is 4 a factor?" and so on.

It is a favourite device of primary
teachers. and can involve a surprising
amount of analytical thinking and
mental arithmetic. The object of the
game is to work out the number using as
few questions as possible.

Some disadvantages are to be found
in playing the game with the whole class.
Less able or timid children may b€
reluctant to ask questions. They will be
accused of wasting a go, and so on. This
program for the BBC Micro avoids such
problems.

I understand there are micro versions
ofthis already, although I have not seen

rhem. The present offering. however. is
no mere mechanical version of a human
thinking of a number.

The first option of the menu, "Play
the game with help", displays the
numbers I to 100 arranged in a 10 x l0
grid.

As the questions are typed in and
answered by the micro. various things
happen to the numbers, so that the child
sees the way in which the questions are
narrowing the possibilities.

I won't describe what happens here -
the program should speak for itself. It
may need trying several times before
some of the finer points can be
appreciated.

A variety ofvocabulary may be used
in asking the questions, and substantial
differences in syntax will be tolerated.

Upper or lower case letters will work,
or a mixture. Too few or too many
spaces will be ignored.

A crucial proviso is that the question
must contain a number. But ifyou try to
cheat, and ask about more than one
number at a time, the micro responds
* ith an appropriate error message.

Most of the vocabulary the micro
understands is displayed at the right
hand side ofthe l0 x l0 number square.

A variation on
the well-known

number guessing game
by ANDREW DAVIS

r0-40

80

120

170

200-240
250

260-300

270

PROGRAM STRUCTURE
Take the program to 650 PROCgrid, displays the l0 x
PAGE:&Eoo. l0 square ol numbers.
Stores the positions of the 74O Wipes out appropriate num-
numbers to enable colour bers according to the answer
changes to be made, and so to questions involving "more
on. than". etc.

PROCA, the opening instruc- 770 PROCgrsh, part ol the
tions. process by which numbers are
PROCo,the mztnbody ofthe coloured according to their
program - the qusstions and factors.
answers. 850 PROCngrsh, wipes out the
The crucial input routine. appropriate numbers if the
Changes any lower case input answer is "no" to a question
to upper case and strips off about factors.
spaces. 870 Reads a character at a screen
Deal with various inappro- position (see User Guide).
priate entries. 1000 PROCI, a further stage in the
Provides an error message for illumination ol the numbers if
short entries which don't and when their factors are
include words like IT 15, IS IT. revealed.
OVER or SHARE. FNinstr is 1080 The function for turning lower
a function which avoids the case letters into upper case.
bug in INSTR (see User 2000 FNwl, finds allthe numbers in
Guide) which is present in all the input sentence.
but the most recent 1.2 3000 FNinstr(A$,8$), ensures that
operating systems. INSTR does not search for a

FNgt (x$), the function that string in a string shorter still.
picks out the appropriate
number from the pupil's
question so that the micro can
deal with it. Set to 5000 if no
number is found.
FNwft picks all the numbers
out of the input. Ifthe question
tries to deal with more than
one number at a time - such
as: "Is it 4 less than 20?" - this
line rules it out as illegitimate.
Seek to prevent attempts to
ask two questions at the same
time.
Pick out the crucial bits of
vocabulary from the ques-
tions.
Tries to prevent the user lrom
cheating by asking questions
using more than one signifi
cant piece ofvocabulary at the
same time.
Finds the number in the
question.

280

282

300,305

310-330

340

5 REll {c) The l'!icro ljser

I 0 lFPf, 0E.eE00TtlEt{VDU6r 60I050

20 vI)Uzl!ll(EY0rIAPEinrFoRf,l:0I0(10
P-PA0E)SIEP{: Al I&800=AI IPAEErl{EII iltPl
6E=1E00 ril010 iiRUil llt

30 rFI tJ8r0 r t28

40 Eri0

50 0t{tRR0n CTEAR:601060

60 0|.CIRSl3+Cllf,tlo+CllR!l0r il=0: jI
=0t11:0rrFlltt0

70 v0u21r224,255,0!0,0,0,0r0,0
80 D Itl gI (t00,2): C:l r F0RCtr= lT0l00:

F0R01:0I01! nEtD9l lCtr ! DII r ilEIT: tlEI I
90 REPEAT!F0RCI.l10l00r gI iCt,2) :0r

ilEXI! eilS=FnLSE: C=l rq=0rI0I)El ! VDU 23;8
202;0;0;0;: PRII{ITAB(0,?l'1. Pl ry the
g.lr rith help,'"'2. PIay the g e r
ith no help,'"''Iypr I 0R 2'

I 00 IEPEATT A1:6ETr Ut{ItLAl=l90RA1=50
450
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From Page 47

I I FAl:49Pf,0CA ! { l=3: PR0C0 tlSE PR0CAT I
tr:0r F0RU.lI02: Vl)ul9rllt 0;0irtlEII: PR()

CCrV0ti20

110 U TILFIISETEilo

120 IEFPR0CA:CtS

130 PRlllIIAll0r2)"1 hrv. thought o{

r nurler,'"'lt is latr.rn 0 rnd 100

. You fiy'"'trl r. quartionB to rorl
'"'out the nulber. l{ I underBttnd y

ou, l''"rnsi!r yer or nol
140 PRll{I"'All your qu.rtions rurt

contrin r" ''nrrbr. r''rtor inrtrncl
r-'rC0L0tB2!PRlilI" ''lB it roru thrn
50,'"-Crn it bs rhrr.d rqurlly..En!
I people' "'13 7 r {.ctor':C010U83!P

n(}tsp (27) ! CLS

150 PRll{IIABl0,5)'l{ you mnt to gu

.ss the nurb.rr jurt'"''type lS lT ?6

r lS l1 58, Ptc, But'"'rem .r.,ea(
h gue:s countr rr r'"'quattion'

160 PnlilIIABl0,lSl'Hor .rny quertio
nr do you think you'"'nmd ? lhoorr
r nurber lror I to ?' ; REPEAI: V0tl3l ,0 ,

2{: AI=6ET: Ul{IILAIXEAI{l}f, I(58: VI}UeI: 60

tr:vAL {CHRIAI) ! PRI)Crp (30) ! ilERIl) ( 100) | C

L5: V0tl23,I ,0;0;0;0; r 0'0: Ell0PR0[

170 DEFPR0C0T PR0C9ri d llll: REPEAI

180 TAt.0r P80[c {0r 7l! PnllTTtB (0,0l'
AElt r qu.rtion rnd prrrr nEItnil'

190 rFIt,2
200 xl"'! Blrl I Pf,O0c (l,7)r V0tl3l,0,3

: HI=0: REPEAI: iEPEII! eI.$L UIIILAI.IS
0f, e1=320R (AI)l7AllDAl( J8, 0R lAl)6lltl0Al
(91) 0R {Atr)9641{Dll( 123) 0RAI'127: rFI l5,
I

210 IFAI:t27AilD P05)0VDUl27:HI=lll-l
r rr.l'll0t lxl,I rIEil (rl,-l I

220 IFAl( )l27Ail0AI( )r JAr{DriL)0PRtr{I;

CHRIA1;: xl:x l+CHf,lAX r HI;
30 IFl|t=0A DA1( )127Ail

PRIIIT;Clif,lAI; :rl.xlrC
40 UNTILAl:130RHl=10 |
50 rl'FIch {xl)
60 lFLEtt(rl)(9PR0Cb l-Sil I y l-)! 00I
0

70 IF Flli nrtr lrl,'lSlT')=0AllD FNin

{xt ! 'lI IS').0 AilD Ft{instrlxl,"ol/ER
0Al{D Ft{inrtr (xl,'SHAf,t').0 AllD Flii
r {rlr'UiDER')=0eilD LEll (r l )( 7PR0[b (

t enough to underst.nd !'):60T0180

80 l=Fltqr lxl): lFl.5000PR0Cb l'l nr:
nurber in your qu.rtion l')r50T0l

282 llrFl{rh (xl) r lt l()rt Pn()Cbl'onl
y .rt .bout on. nurb.r pl.lr.')r80I0t
80

285 lF I)l00PR0tb('l{urb.r too big I

') r 8010t80

290 IFI:oPR0Cbl'sorry, I crn't derl

rith zsro'):t0T0180 FIlSr t
540 E

t50 D

t{IIA8{0
0,51'[0

560 I
.q2

570 EIDPRoC

580 l)EFPn0crhrv=Filgr(rl)rlF I ll00 v

'0 THEII PlltlIIABl0r5)'YES'rPf,00grrh E

LSE PRll{fTm (0rI)'}10'r PR0Cngffh

590 Eill)PRoC

600 DEFPR0Ci.9l rPRoCvrF0f,ll=v 10 l0
0! IFII( 100 PRIllliSPCSi EISE PRItIIiSPC

a

610 PR0C? r llElIl EllOPR0C

0 0EFPR0Cg.92i VI}U31,0, l0:F()RII=lI
l r Pf,ll{I;SPC5p P80tl
0 ilEITTE l)PR0[

0 DEFPR0Cnu: !=e-1: PR0Cr (0,71r PRI l,l

l0rJ)'l didn't undrrctrnd you. Ir
l{erant' ' ' 'rord ': EIiDPR0C

0 DEFPR0Cgrid (1 ) : C0L0lJR{?; VDlJS l ,

r F0RI1.tT0 I
ELSE PRIilTi

0 PR0Cr!ilEIT rl0L0l,lR2

670 PRIIiTInB (J1,8)'6REAIEf, 'TPRIIIIIA
I (il r9) 

-THAil'rPRltlIItB l3l r I l)',(oRE Tll

All ": PRItIIIAS (l I 
' 
l3) 'l I88ER'TPRIilTTAI (

3l ,l1) 'I}iAti'! PRI[lTAE {]l ,l6l 'ol/ER'I PR

Il{IIAB l3l , 17) 'SltALtEn'! PRIIIIAB (31 
' 
l8

)'THAll': PRIIITTAE (Jl r20)'LESS TllAll'

30

r (rl
Ft{i

'tHt

t FNi nstr (rt, -f,[0r])00R Ft{irBt
UT') )00R Fili nrtr {x,, -YEI'} 

)00R

r kt,'TH0tl6H'))00R Fllinrtr (rl,
))00R Ftli nstr (rl, 'll IH') )0PR0l

!('0nly one qufftion rt r ti:r l'1r80
I0180

305 IF Flli nstr (xl,'0R'))0f,llD Ft{inEt

r (rl,'ll0RE' ) =0ltl0 Fllinstr (rl,'FAII()f, '
).0PR0Cb{'0nly onr quertion rt r ti.e

! 
- 

) :00T0180

307 IF lFlli nstr lxl" lSII') )00R Fllins

tr lrt,'lTI5") )0)lll0 LEtl(tl)(8 IAG=lrP

R0Ceq!60I0390

Jl0 lF Fl{i nstr (xt t'EftEATERIHAII'})0
0l Fllinrtr (rl,'ll0nElllltl') )00R Filinitr
(rl,'BIBSERTHAii') )00R Fl{inrtr (rl,'t}VE

R') )0 IA8.lritr.l
320 lF FLi nrtr lxf,'SIIALIERIHAII'l )00

fi Fli i nrtr {rr,'LESST}IAil'))00R Ft{inrtrl
rl,'UI{OER') )0 Ie6!l I jl:t

330 lF Flinrtr (rl,'DIvISIILE'l )00R

Filinrtr (rt,'0MDE' ) )00[ Fllinstr (rt,'
SHARE') )00n Filinrtr (xl, "IIILIIPLE') )00

R Fllinrtr lrlr'FACI0R'l)0 IA8=l: tl'l
310 lF (i I+jI)r )0R (i 1+t1)l tof, (i1+kl)

llPR0Cb('0nly onr quo:tion rt r tiae
l ') | i I'0: jl'0r t1'0! 6010t80

350 lFil.lPR0trorc
360 lFjt.tPR0Cr.
370 lFtI=lPR[)Crh
590 0!e+l ! i1:0! jIr0r tI:0
100 IF IA6!0 PR()Cnu

110 PR0CsrPf,0Crp{7}

t20 Ul,lT I L 0=80I0R AilS=IRUE

{10 lF AilS=FALSE PR()C!{'0h dtrr ! Y

ou didn't get it. It rrs '+SIRlll)
4{0 EilDPR0C

150 DEF Fllgr (rl)rL0CAL q*t'0rqt="
r.!5000r REPEnT:6t=lllI)l ll(t,LEll (rl) -I r 1

)rlF ASC16ll)47 AilD ASC(6t)(58 ql=81+

qt
160 I=X+1:UITIL l=tEil(rrl0

)0AllD l{0I {ASC (lltDl lx I,LEtl (xl
7 At{D ASC (lllDl (x I, LEll (rl) -l,

{70 u:0r F{IIEIt18T057r Itltls
lEl))0 u'l

{80 ilEIT

R I III TA8

) 
.SNARE

tilITn8 (

I C0L0llR3r Et{0PR0C

690 DEFPi0Cv:lF(v l10D l0)'0 IHEil ItD

u ,27,8+l(v Dtl, t0)12)ELSE l/I)lJIl!

v ll00 l0)-lI13'l0+I(v 0M0)12)
700 Eil0PR0c

710 OEFPR0CqrE2iVI)USl,0, l0rIl}RIl'1I
0 ::PnlilTiSPCJi !PR()CIr llEIIrEtlDPf,0C

720 0EFPRI)Crore: z=Fllgr (xlll It8=l: IF

ll )z IHE}{ PRll{IIAB l0,5) 'YES'; SPC I37l:
PR0C9rq2 ELSE PilI{I?AB (0'5)'tlO';SPC38

rPRoCgrql

730 Eil0PR0C

740 DEFPR0CATEITIF (i loD l0):t THE

il VlU JI,27,10+(1, DM0,12)ELSE \,DIJ

3lr{l! i00 10,)13rl0+(l(r+ll I}Iv t0)r
2t

750 F(}RItr'r+1 T

;SPC3; ELSE PR I lll
760 PR0CIrllEII:
770 DEFPR0C9rrh

c

780 F0f,Il:v I0
\IIIUJI,gtlII,0l ,91
0S+2rvPlls,! IF nl'

STEP vr C{)L0UR C!

,l ): Al:Fi{REiI)CH(P

THEil 820 EISE 790

OI

',8n:t
LE'

ilDPn0c

EfPR0hr: v=Ft{gr (rtlr IF l{(v PRI

,5)'YES' ; SPC(37)ELSI PRItIITAE (

';SPI38
F l{(v IllEI{ PRoCr.gl ELSE PR()CI

i'r P

1,21

'r Pn

00:

h2

0v-
6J

64

IINE

v di

65

0,l0
i Ili

66

680 PRIIITIAE

lJtr23)'DMDE
': PRIIIIIAE (31 

,

,27l.FAcl0f,',

(31,

':PR

I flT; 
-

PRtrt(l0

I ) 'Ut{D

IITTAB (

0 l00r IFII(100 PRII{T

;SPC4
EIIOPROC

:lF C.l PR0CI:El,lI)PR0

E

3

E25) '
:PRI

UtT I PL

IIAE(3

100
(IT

2

2
1

2

0r8

str
,lr
nrt
'l,lo

dr
80

Hi(+ I
DAl( )t3Ati0AI(
HRItI! H1:HIll
rFI4,0 LEt{ {qt )R{

l-
1)

TR

I,l)))1
) (58) I

(x I,CHf,

190 IF u,l IllEil |=t,AL(qll ELSE r.50
00

500.r
510 DEFPRo[eql v,Fllgr (rllr PRt)Cr l0,7)

; IF ll( )v PBII{TTAB (0,2) -l{0'ELSE PRII{II
At(0r2)'YESr Yt)U',l/E 60I II'+01+rY{)U T

00( 0ilLY .islnt(c+l 
I +. cuEsllot{s,rAils

.IRUE

520 E[0Pf,0C

530 DEtPf,0Crp (Rl): C()L0UR3r PRIIITTAB (

0,Rl)'Prese :prcc brr to roitirue'!8E
PEiT:tl:6ET: UIIIILII:12:Pn0CE {nl,Rl) | |
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790 IF q)0 A Dgllll,2).0 lllEl{ 820 E

!sE800

800 IrII(10 Pfilt{T;' ';II; ELSE PEI

NTr" 'iIIi
810 IFgl{11,2).0 Tl{EII 911XX,2)=1 E

tSE gllXI!2)!2
820 llEXT

8J0 C=C+l

840 q'q+1;g PPXgg

850 DEFPi0Cngrrh ! Fllfilil.v T0 1005T[P

vr lFItr(100 PRINTTAB(9il(I1'0)'qi(I1' I

r)i' "ELSE PntilTrAl (91{11,0) ,91{XI'
1));*

860 ilEITr EIIDPR0C

870 DEf FilR€ADCH {I, Y } r Lo!AL Ax,LAST

I, LASIY, C

880 LASTX=P0$: LASTY.vPt}S: VDUl l,I 
' 
Y:

A'l.l15: l=USf, (IFFF4)r C=C A D &tfFFrC.C

!tv & 100

890 VDUS l,tnSTX ! LASIY

900 =CHR'(C)
910 0EFPn0cp

920 !0L0ui c:
EISE PRIt{I; "
950 Er{DPR0C

-ix'l

910 0ATA 0, t0,3,l0r6 i 10,9r 10112,10,

rl0r18r l0!21,10t24!10,27t10,0,12,3,
r rt o rt r't !t lt lt !o ri l! rt!utral r ! r.tr.rr.!rrlr.! rerr.!.r!r.l

tl? t27 tl?
950 0ATA 0,14,3t 14,6,lt! 9r

{rl8! l{,2l rI{,24,14,27iI
I l6,l2r l6,l5 r l6! l8r
l0

9rl8rl2r181

,18r0t20!3,
8r20!?1,?0!

o t27 t20

o DATA 0,22, 3,22,6,22,9,22, 12,22,
t3,27,18,2?.2t ,22 t24 t ?2,27,22,0,24 ,3,
?4,h,24,9 ,74,t2,24t l5,24, t8,21,I ,24,
24 \24 t27 t1.4

980 DATf, 0! 26,3 r 26,6,26,9, !6 ! 12,25,

15,26, 18,26, ?1 ,26,24126 
' 
?712d 

' 
0 

' 
28 r 3,

28!6r 28r9r 28, 12r28! 15,18, l8! 28r21 J 28!

24 ,28 t27 t28
990 0EFPR0Cc (Xilr Yl ): F0RSi{=lIToYX: PR

Il'iTTAB {0,Sil) ; SPC{0rNEII: €l{0PROC

1000 DEFIR0CI rEC0L0,1: FORII:v I0 100

STEP v: VrLl3l,9I lII,0) , gil(I'I,I ): Al.Ft{

nEADCH (P0S+2, vP0Sl r l,{0vEgI (II r 0 i*32,99
2-91(1X,1)*3?: lF At=' -Ttltti l0l0 ELSE

l0l0

10t0 IF q)t f,ilDg1(X1,2)(2 TliEtl 1030

EtsE 1020

1020 l/DU3,32, 22{,221,{
1030 llEIl: V0UZJ;8202; 0;0; 0; :EI{DPR0C

1040 DEFPR{}C! lUl):P80Cc {0,i): PRI TIA

8 (0,2 ) iU$! PR0CEP l7) r EtllPRo!

1050 DEFPR{]CSTPRI|{II0B(0,30)'There a

re " i60X-0i 
* qurstions lE{1.*!EN0Pfi0c

1060 DEFPR0C?! IF PoS)?7 vDUll,l0tl0
t070 EN0Pn{]c

1080 0EF F rh{xi}:L0CA! I,Ct,8lrBl.'
":F0R T=1 T0 LEl,l(xl): Cl=llt0l {xl,Tr l }r
1F ll )'1"[3'!HRi (ASC {Cl )-32}

1090 IF Cl='''0RCl.' 'Ct."
ll00 Bi.Bt+ Cl: NEIT::8t
2000 DEF Fl{*h {xtl : L0CAL qrrl!0!qt:""

:fiEPEAT:6r'il0l irl, LEN {xt)-X 
' 

I )t IF AS

C(El)){7 AilD ASt (6t}(58 ql.6$q,
2010 x:t+1 rlJnTlt I=LENlxl)
2030 u=0: F0REil=48T057; IF I l{STR {x t. CHR

ttX) )0 u:t
2040 trEll
?050 lF u=l lHEli a:VAL(ql)
2060 =a

1000 DEF Fliii6tr (At,Bsl

3010 IF tElllEl))LEll(Af) TllEI:0

3020 =lr{sTR {f,t. B' )

l5
t2
21

15

IA

2q

'146rI
r l6

ll,l
4r0t
16,2

2

I

I!l
6r

0

6rl

DAT

8! l8l
,20,9

,l
!6
rl
t6

tl
r6

t2

91

IJ

20

24

A 0! 1

t8,21

t20rl

I,J! lgr6r l8r

,18,24,18,27
2,20,15 r ?0, 1

IF

,

Xil( l0 PRINTi '
r;

CHADD!NGTON
software
for
students

14 SELKIRK CLOSE
WOBTHING BN131PB

CHADDINGTON
softwale

BII{ABY IIUMBEBS
The prcgran demonstrales and oflers prsctice in lhe lormalion ol binary

numbers, conversion to denary, togelher with addition, sublnclion

multiplication and division. Noles included. flo
MATntCtS
The formation 0l malrices lrom given data. logether wilh their addition,

subtaction and multiplication. Th€ use of matlices in ranslolmalions and

solulionofsimullaneouslinearequations.{0level)Notesincluded. fl0
MULTIPI.E CHOICE O I.EVEL I\4ATHEI\4AIICS {SET I I

A standard 0 level syllabus has been splil into l0 s0ctions, vYilh 3 landom

lesh of 10 questions on each section. A second disc conlains a s0mmary ol

lhe syllabus used. f12
MUI-TIPI.E CHOICE O TEVII. I\,IATHEI\4ATICS (SET 2)

Asecond sel0f300 queslions onthesamesyllabus seclions as Set 1 fl0
STATISTICS II} _ CHARTS

A set ol prcqrams including pie chans, simlle ba, charts. dual, sectional and

monrhly barcharts. (0levellilotes included. flo
SIAIISTICS (2) _ FBEOUEI{CY DIAGBAMS
The pmorams indude the production ol lreq0ency graphs, hisloglams and

cumulalivelrequoncycurues. (0levellNoles included. fl0
A CI.USTE8 0t CURVES (A ttvEt interestl

A set of pro[nms 1o draw 20 dillsenl curves, using polar coodinates,

parameters and env€lopes ol lines and citcles. Also sets oJ contocal conics

Notes included. fll)
All noles are provided on strong A4 psper rcady for filin0. Poslage aid
packiflg on 1 ormote ploglsms 75P

BBC , . , 40 TRACK DISC
ELECTBON.., CASSETTE

The following programs are supplied on one 40 track
disc for BBC lvlodel B.
8. SCHOOL ADMINISTRATION
The set of programs included on this disc will carry
out the following processes:
A lile can be built which contains pupil records,
showino school number. name, date of birth, feeder
school,-catchment area, and division/house/form
reference.
Subjects can be added lrom up to four dilterent lists
continuing subjects at varied academic levels
according to the requirements of the individual
school.
lntormation can be extracted in the form ol lists with
regard to form, sex, subject (including set), feeder
school. catchment area.
The information in the fite is contained in such a way
that the numbers for FORM 7A and FORM 7C, as
lilled in in JANUARY each year, can be extracted by
running the appropriate Program.
The facility to alter files individually, or to transfer
amended records to a new file at the beginning ol an
academic year is also allowed for.
ln view ol ihe lact that dilferent schools will need to
have available alternative types of information, any
number ot f iles may be made f rom the main f ile,
containing the basic pupil information plus any other
tvDe of faats which are felt to be worthy of recording.
t'his allows for more personal details to be stored
s€parately in a lile not generally available.
Full notes on using the disc are included. e2s
Postage and packing I '
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Guess the password and save your fellow
citizens in PETER MUJTABA's word game

ffiffiffiffiffiffi
ffiffiffiffiffiffiffi

THE citizens of Beebsville live on an
island in the North Sea. Their only link
with the rcst of civilisation is a smsll
bridge. But il is constantly under attack
from the dreaded Bug.

There is only one way to save lhe
bridge from collapse. You must guess
the password which will inactivate the
Bug and hence save thc bridge snd th€
people who cross it.

To form thc password you have to
guess individual letters. If the password

contains a given lettcr the rate at which
ahe bridge is being demolished will
remain consaant. If, however, the
password does not contain the letter the
rate of demolition will increase.

The passwords csn be changed by

altering the words in the data saatemena
at line 1130. If the numbcr of words is
altered change line 1090:

1090 FOR Q=l TO RND(nnn)
rcplacing nnn with the new number of
words.

50 Micro User Edu€6tion Special



The rngsterg r,rord is f TIO ff

tf w*.rr *,,*t.rr g ?834

*gtl,* 5*l&u,r*plltI,&1*lJro$',r;/,*atfrawB*nM*Htw $etea$$x81lfifrgt!',txttltutt',,rIt[t[1taw$tlt{t fitt$ty*i*SgNulu,Ill,,lr,,T,lS,,,n,/tu,/*ar'fifltn,,$t NtwwttS Mfttsrftst tlrwet fi wa]|&tfIfri ww rt,r'tffifrl *1,/Sl,,UAU gW M N l* it 9& I ,,1r, 9fi ts s !r',/l[ &U U W UAl M$N $A1N;,ft81NtlWn M*btUt/|* Xl tsl Ut b t1r,llItl,w,!,,u,frtT,flrlwv'r',n&,e,,,1!0/wIw I&ttfr*tt,,,,Nl,,r/[JN[,,ll,,rlt ttilt twwrEwm.f]ww$tuttMfi
ul u, ll N N * w g * N i M 3l & tu w a w a 5 $ $ w t I 3 3 tb fr I a w u{, w w & un w g w w u ui w w 6u e a $:t ll9fir,9/ta,lt*,llrww,/*1!1t&ww&a**l/,,t{twwtN,,,gfifrl$M'awtul&yfwylulltuwwfi$htt[1l],t:wlltflt
ul,/**&ylllrll,/,l,w15{11'/r//t&g Nwfi1l$ ww**w&l{5,]$'r',,Ir',tftwl/,wt&lN&h1$tuwfiltlfra]lt
ug gfi u fl ufr ww,x Nxg*t,r',,wt tgJt,,w a$&w[,1 wtltllt w lt $t,,glsNN*l,rr'ulfl,,rn/,twwsll,ur Niltwutlts 8iltwtfi&t{Jwwt ,]r,9tlu|rwtt!]lJtr{,rwt$Nt ttwaw$*t,lfi,JtI,e t$$t[t$sll lrtwutw'1tu4&t1r't&1fi1,ttfiE t{Ntt$N vtwt,turvr l 8,lfit tftw$trffi* u&

+

10 REll lci llicro llser
20 l'l00E7rPRo lfto:l00EI
l0 DIt t'lAcl 500

40 PRoCASS

50 REST0RI 1r30

50 *FIll,0
70 l/Du l I , 0 , { ! 0 , 0 , 0 ! I 9 I 3 

' 
6 

' 
0 

' 
0 

' 
0 ! I t

,1 ,2 r 0,0 t0,28 r 0,31,39,0
g0 [0l0URl28r lLSr Pfl 0CI0RDTRESTt)f;EI

440: PR0CvART PR0CXHARST PR0CItLL
90 FoR 11.0 I0 l

IOO PR()CBALL

110 ll,l l(EYt{1)

120 tF r'()iuPR080[)Ess
130 [ErI
140 lF FI=l PR0CllUs lC

150 S1=S7- l I PF0ISCORE

160 t/DU31,8;,t l1!Pfi0CiEAl)r IF C'52 PR

0CFALLT!0T0 B0

170 VDIJJI,17,8rCALL C0DE?r81.91-1

180 IF 81'0 8I.36;50t}1{D0r-l5r50rirV
DU3t , l ,8: Pft0CRl D

190 00T0 90

2OO DEFPR(}CSALL

210 C0L0UR2! Vl)lJ3I t Ii, Yl,32! I1!XI+t{1
: Yl=Yl+\,l: ll0U3t 

! ttr, yl! AX:133

220 PROCREAD

J

230 lF C(i32 THE|I ttI.lr50U|lDl,l,l50 10,10

420VD|J23! 2tr3, &78,138, t38,118,&18,
8,&58, &78

{30v0u23,234,!6, u,&l t, [t, tEr tlF rt3
F,t3B

ll0\,l)u23 t 215,l0t &0,&0, &0,10,190, &c0

,lto
1i0v0u23 ! 236 ! &78rl7F, t3F! &5F r&58! l7

F, I l0! 130

460VDtJzlt 257 t tE0,160 rlA0ru0 ! tAor l0
0,lcot &c0

470\|0U23 
'258 

rt3D ! li38 | t38,130,t30,13
0,tF0,&E0

480VlllJ2] r 2t9 ! &tC, &FC rtCr tC,l0, &0,l0

'10
90v0U2t,224,0! 123! t23, 123!0,2{7,21
41

00vnu2Ir 225 r 0 ! 239 r?39,23t,0, ti9! t8

280

IF II:17 Ht,-1:Y7.Yl-l
lF I1'2 HI'l
ll *1.>21 11.21

IF Yl)lil vXr-l
It Yt:1M:l

290 t/0u3l,lxryIt2?6

I00 EnrPR0c

3l00EFPR0Cl/A8

320 0X,2r vtr:- l: H}:l I XI:RI0 {?0lr YI.n
lll) (5) +14:81sJAr lll!26: S1=2000:6I'0

I30EilDPR8C

34OI}EFPftOCCl.lAf,S

150 E|{I/ELoPE I ! 0 t 0 | 0 ! 0 ! 0 r 0 t 0 r 1 20 r 
- I ,

-l 
, 
-2r l00r 100

360 Et{UEL0PE2t3r0!0|0,0,0,0t 121 !-l,
-1,-l!80,70

370V0u23,228r11 , &2r17 ! t3,t1, !3,13 ! &

7

380V0U23t229t&00,&E0,&E0,!E0r&C0t[E

0, [70, &7c

390V0U23,230,lE, &lt, &7gr&71,17 rlF t &

tr!,t3E
400v0u23,231 rlFEitF7riF3,u7,lF6,l7

I,t701t78
1l0vDu2J,2J2! t38, tro ! t80, tF0,t0 r &0,

530\, DU23, ?26r 0r21r60 ! I ?6,126,60 t l{ r

5t0 |/8l}23r227,2551255r255,255r255! 2

,8,8,28,20116,95,235

,0! 0,0,2l,1{! I10,2t5

240

230

2t0
270

4

2

I
5

1

9 89

t0 t}0{]?3t21

v0u2tr,21

0t0

1,0

0
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t..!'lThe

BBC Micro
& Electron

You'te never too young to
play a Magical Adventure on
the BBC Micro or Electron!

Based on the style of the
classic computor adventures -
but written so that even amall
children can learn to find their
way around, encouraged by
colourful graphics and
exciting sound effects.

The pack contains a 48-page
full colour storybook
PLUS
a full length multi-location
adventure on cassette
for only

f8.95 ! po"tt,""

Read the book
- then play
the game !

d Morttn
Knstin 

on

*+

$

+o
,(..t>

ll:

\/,

e

"ffk;
D I enclose my cheque tor 88.95

payable to Database Publications
DOr debit my Access/Visa card:

No.

Signed

Please send me the complete Magic Sword pack
containing storybook and cassette to:

!

I

I

I
I
I

Name

Address

I J

I
I
I

t
I
I

I

I

I

I

Hollis



From Page 5I l0{0)
t050ilErT

10608i[]PR0C

t0700tFPR0ct0f,l)
1080 REST0iE ll30rIIto
t090 F()R C.l I0 nID(321

r t00REnD r0Rllt
ll toilErr 0

I 120 LI'LEN(ItlR0l) I AITSIRIISI (LI, *-'
) r C()L0tlR3: PBIIIIIAB (3, J) 'Ih. ryrtrry r
ord ir ': PRllllIAB (2{,

l)' ':C()L{)UR I:PRIIIIIAB
l2l,l lAl! nEST0RE 1110

1130 DAII SHY, tHyr lloLD,I HEI|BIE,8A't
E r iARinLADE, C0L0t R r EoUIL IBRltjtirfl VIL I

Ie ()il,F0RiAL, EURoPE,fltERtCA! I(}l)ty, t0
0,I tP, t0c0il0TI0r{, TRAISlsrt}tr, p$ir, Hou

sE r H()f, sE, IRUISE rSt6lilrCAC'US,IEAFIEI,
0lcIIt)NnRy!(EY, cnssEITE, RECI)RI)! EnR, Df,

UIt t APPLE,PEAfi !

l l40EIDPR0C

r lS0DEtPR0c6uEss

160 B'IEil (Ll)

170 F(ln EI:t I0 tI
tg0 UI)UII,tlr23,3:PRoCnEn0

190 lF ll0t(I0RDt,El,6)=Ll Attl) C()A
(Lr lHEr{ PRoCC0nitCI

200t{EII

I )196-18) rE0I0 lll0
ll70 Sl}UliD&12t 2,Pl+61! I
ll80 s0u{Dll1,2!P1+8tr.}lrI
tl90 EirrP8(lc

ISOl}trEFPR(lCNII)

l5tovDutz,32, l0, 127, 127, 10,32.32

l520Eil0Pn0c

ISSOOEFPROCFf,Lt

0 S't =0

O PROCSC{)RE

0 v0u31,87,8,32,32 t 32

1570 FOR 41.8 I0 25

620 I/DUSI,8 I,26! PR0CRID

-15t6,8

ll[0,20)'Thr rord rm
50ur{00.

PR I III' A

F0R I'0 T0 10000:ltEIT

1660 rF I2l r0
1670${0PR0t

l6S0DEFPR0Cuti

1690 F{IR x!0 T0 5000rllEII
l700cLs

l7l0 C0t0U[3rPRIIIITAB(8.7) "Your Sror
. is "isl

1720 C0!0URl rPRlilTTA818,l0) '--- l0l{6
RNIULA

1730

he bri
1740

AIIOTHE

t)CTALL

l790Eltl)PR0C

l8000EFPR0c lilIn0
l8l0 PRll{ITAB ll0,5l CHRI ( 130} iCBR! (l

ll ); 'Bri dqr Errrtrr'
t820 PRII{TIABll0,6) CHR$(lJ0) iCllnl(1

1l )i 'Br idg. lrr.k.r'
1830 PRltlIIAlll,l6)'Ihr o!joct o, tt
ii ga.c it to qur$ thr rord belo
r. tt. tridg. ir lnoEird dorr,Point
r are scorad {or arch correct
lEttcr,A rronq lrttcr ircrrar$ tha

fttr rt rhlch thr lridgr ir D

Eill)usflED !.
l8l0 lllPlJTIA0(5r10)'Do you r.nt rusi

c lY/i)'Al
1850 IF Al"Y'FI=l ttSE F1'0
1860 PRII{IIADl7,12}'( l ir r.ry l'
1870 IllPUIlAE l2,l0)'Plfim .ittr di{

{iculty l.v.l (l I0 1)'Dl
r880Er{DPR()C

55,255,255

5508R lCl(t:CHRI {224) +CNRt (225)

560 IAVEI:CHRt {210) +CHnl (2ll )

570VDU23;8202;0;0;0;

580Et{DPR0C

:9ODTFPROCIALL

600 C0L(}URlr PRIIITIAB {2,A) rYour rcor
. is'

610 FOR Y'll I0 12+DI

620F0R I:0 I0 58 STEP 2

630 C()tI)uRl

6{0PRIt{TTAB(I,Y) BRIC$
650 C()Lt)UR3

660 PSII{IIAB (I,2')TAW'
67OI{ETI I
6SOIIETT Y

690 Cot0uRl

700 foR Y!12+DI T0 29

710 PRIilrIAl (0tY)BRICl(t

720 PRIr{rIA8 (38 
t Y'8f,tCXt

790 Ft}t PASSTo I0 2 SIEP 2

800 Pl'C0DEt

SIOt()PI PASB

820 t0AltTr JSRTFFEE! tl)lll ! JSRIFFEE

830 L0A t{Uil}

810 CllPltrSEC FIRI
850 JSR II[)T
860nrs

870,FtRt
880 L0ll6! JSf,tFFEE

890 LDA|228r,ltf, lFFtEr L0Al229: JiRtFF
Etrl0Al32r J$RIFFEET J$RlAtt

t00 LDtl230r JSitFtEErtl)nlzSl I JSRIFF

EEtllltl32r JBiIFtEE: JSi SlCl
910 LDtl232r JSRIFFEE! LDtl2JJ! JSRTFF

EE: t0{132r ISRIFFtE

120 L0f,lJrtTt l{tllll
930RIS

9t0, n01
950 L0ll6rJSRIFFEE
960 LI}Al2trlr JSIIFFEE: L0ll2Jir JSRIFF

EE: LDCll2! JSnIFFEE! JSR SACI

970 L0Al236: JlitFFEErI0Al2trTr JSRIFF

EErLDllS2! JSRIFFEE! JSR SAC1

980 LDtl238:JSRlFFtErLDAl2S9rJSilFF

EEr L0Al32 r JSRTFFEE

990 LI}AII ! STA tllJi,
l000nrs
l0t0.tncl
1020 LI}A|Sr JSRIFFEE! LDnlSr JSRTFFEE! L

0Al8r JSRIFFEET L[All0! JSR$FEE

1030 RIs

154

155

156

I
I

I

I

I
I
I

il
I

580'/DU3l,8ItAlt32,12,8,8, l0
590CALt r0DEil

600 s0UN0 t, - 15 r 100- (A7rt ) ,1
6IOIIEII A7

Ill}l{s --'
PRlllIIAB l0, t5) 'You h:vr rrved t
dge lroa collrpse"
PRINTTAB{5.20i'PRI9S'TA8' FOR

R 6AIIE"

IF It{(EY(-97) rHE 1760 tLSE 17

cts
Lt:t '
PRt)Ct'10R0: RES r0RE l4 40: PR0CVAR: Pt

T5ODETPRI)CASS

760 [0081'IACI+l

730 IIEII Y

7108il0PR0C

770 tlull:llACi(+2
780 ?t{Ul{1.1

630

640

ORDI

630

1750

50

1760

t71o
1780

5

S

210 rFI2l,0
220 lZ!11-l
230 C0L0UR2

240 PRI |{TTAE r0I,30 iLt
2S0 0I'02+l
260 IF 01)38 01=0

270Et{DPR0C

2SODEFPROCC{)RfiECI

290 CI)LoUR3r PR IIIIIAB (EX+23,3 )Lt: SI:
+200! ltl:ft7+ I
t00 IF r,{x=rl IHEr,l PR{)ClIlt

310 PR0cscSRE

320 tI:U+l
310 Er{DPfit)c

34ODEFPRI}CSCl)RE

350 PRIt{TTAt uJ,6)51
l60EftDPR0c

JTODEFPRt}CREAD

l80C.USn (&FFFI)

1390C=C AID IFFFF

t{00C=C 0lv &100

l{l0EilDPR0c

lf20EttDPR0c

lr30 DEFPRoCI,lUStC

l{40 DATA6?,81,97,6

1 ,69,81 ,97,69,81,97

9,8

,81
0t 

'
,69
l0l

I t97,69,81!97,
! 97,89,8l ,7l r8
89,73r8t,75 ! 81

r 73,81 ,89 r 97,I

!B9r97r l0l r89!

I
9

0

0l
,97r1
97r l0

r89![
97r 8l
9,97r

l0l,
7rl0
,109

8r,l0l ,73

97,81 ,69,8l t

I15O READ P

I
0

09

Ir
0t

I

1160 IF P1:0 REST0RE l1t0! 51:6I+ (RID I
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l0 REll slltP
20 REI J.II IISSAIIOIEN

30 REil lc) lliEro ljllr 198{

{0 i0DEI

50 PR0Ci ni t
60

70 REPENI

80 PR0Cinrtruct
90 PRotl.vrl

100 PRllClCrr.n

IIO REPEII

120 PR(ICiritgr.r
150 REPEAI

ll0 PR0Cinitgo

150 PR0Cchrrrctrru
160 P8{}crllct
170 PR0[rcorr
180 tlilIll I i vrrl'o
lto PR()Chigh

200 PR0trrnd

210 UlltL ch.ngr 0R quit
220 Utlllt qutt
230 EtI}

2t0
250 DEFPn0Cini t
260 rl.nlD (-Ilit)
270 EXUEL0PE I r 1r0t0r0r50,25,25r [27

t-l r -l r 
-l r90,J0

THE idca for developing this gam€
came from witnessing the frustraaion of
very young children who want tO play
computcr games but can't coordinate
the number of fingers required.

Snap requires the player to press only
one key - apart from the choices at the
start to set tlie level. However because

of the different levels of play possible it
should provide a challenge for all the
family.

It is an educational game, as shape
recognition is an important pre-reading
skill. It uses enlarged versions of the
character shapes on the keyboard.

The player is asked to input an initial
reaction time ofone to five seconds and
then to state whether he or she wants
this to speed-up or to stay constant.

The speed-up option causes the
reaction time available for "snapping"
to decrease by 0.1 seconds each go until
it reaches a minimum value of 0.4
seconds.

The constant reaction time option is

really provided for any child who
cannot understand that having mas-
tered the skill required for this game it
gets progressively harder rather than
easierl

Next, a character set is chosen. Set

One is the 26 small letters, Set Two the
capital letters and Set Three all the
characters available, including numbers
and punctuation marks,

Finally there is a sound on or off
option.

The idea of the game is to snap any
identical pairs ofcharacters that appear.

There are five points for a snap, and

Learn pte-teading skt:lls with
this shape rccognition game

lrom JOHN TTSSAflDTEB

one point every time the characters are
different and the player doesn't react.

The player loses a life if he or she
misses a snap or reacts when there isn't
one. The player has three lives,
represented by the squares under the
title.

The diminishing line in the centre of

""|.11rc6, "L"t 
ze6

cha$ge

d%
du96
det96
setS-ft,gtt%

livcsr'6
m$

m'h
ml%

919o, e7%
ouit
iange%

react
*%
set*'
stime96
stcrtyo

scoret/o
suPS
voltX'
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?80 EltlEtl)PE 2t I r70r l6r2t 2t0t0r 126r
q,0,-126, t2ar 126

290 EX1,EL0PE 3r I r0r0r0r0!0r0r t2at-l
, :, -100, t26,100

300 EtvEt0pE 1r I r0i0r0r0r0r0t 126t-l
. t , -5,126,0

I t0 u0u23,235r 2t5,2ttr, 255r2J5, 25!, 2

' 
,ro nr*r"' You rcoru {ivo poioti

{or r SieP rnd onr point rvrry tim
thr cirr.ctrrr rr. di{{Or.nt rnd you

don't ruct,'
190 PilII"' Erlrt romd tir rttEt

lm ti.r ir rrduc.d ty 0.t ncon
drrdmn to I tini.u.o{ 0.1 tmondr. I
Itrrn.tlvtly, you E ll.I tht ti..
{ind,'

'OO 

ETDPMC

ll0
J20 lEFPill0hvrl
$0 Pnoclrll)
i10 tOi llr0 I0 tr

530 PRm..rl.gt(ll)
560 lF ll'0 fll€l rthlrUlL lFlgrt (.

r2Jt5.t,
tr70 tF llrl lllEl ruplr {Flgrt l.Yykr.

,l
S00 IF llr2 IHEil r.tl.UAL (Filg.t (.12

3.) )

590 lF lt.l lllEll romdl. (Flgtt (.YyI
n'l l

600 tsII
610 IF rtlrl TllEtl nngrlrll EISE r

rnplr26
620 rtrrtlr (l-rrtI]r32

630 IF roundt"I' gX 3sg16fr'y' TllE

t{ voll.l ELSE Yoll=0
6{0 chrngrrFALSE

610 EitlPR0c

660

670 DEFPR0CIitle lcol U
680 PR0C|c (0)

690 F{In U'0 I0 J

700 REID ch.rt
710 Pio[di rplry (ASC (chtrtl ,5+7rl I,I

,colll
720 XEII
7r0 EiloPn()c

7{0

750 0EFPR0Crcrmn

760 CLS

770 REST0nE 2190

780 Pf,0Ctitlrlll
790 C0L0Un3

800 PRIII TA3(l,lt) i'SCt}nEr
810 PRII{T IAI{3l,tll;'lll6H'
820 PRIt{T IAB(33,13) highl
830 V0U2l,0t0i l27til{1i
Bto EttoPRl}c

8t0
860 DEFPR0Ciiit9...
870 PR0C|c l0)

,255 r255
120 vDtil9r3r6r0r0,0
310 rFI9r5
110 rFIl0tS
150 rFl2zr,I
160 llEol
170 highl'o
J80 quitIFALSE

190 Yollrl
lOO EXDPRIIC

rl0
120 DEFPR0Ciittruct
rl0 nEsI0nE 2380
rr0 PRt)Ctitl.(l)
.50 PR0C.u.ic ! Pn00ttit l2)
160 PnlxT"' I{ ti. tro Ehtrtctrrs

::tolryrd rrr thr nm, prrrr thr
r brr,'

lr0 PRIllI"' You hrvr thrfl liv[.
lorr r lifr il you rirr r StlAP,

:l you rurt :hanth.r. ir no SllP,

the screen indicates how much time is
left. Pressing the spacebar when the time
line is not showing results in no action.

During the game the program
responds with appropriate messages
and sounds.

The program consists of three rested
REPEAT . . . UNTIL loops.

The innermost loop sets up and
implements each go. It repeats until the
player has no more lives.

The middle loop sets up each new
game and repeats until the player wishes
to change the speed or character set, etc.

The outer loop gives the instructions
and sets the l€vel. It repeats until the
player quits the program.

The names given to the procedures
make their purpose fairly clear.

PROCcharacters randomly chooses
two characters to display; PROCdis-
play places them on the scteen with the
parameters co/o as the Ascii code of the
character, f/o arLd f/o the coordinates,
and coP/o the colour.

The procedure works out the memory
location in ROM of the definition of a
character. The outer loop (l(/o) reads
the eight bytes that make up the eight

Sn;rF
SCORE EIAX

aa !I

d d
Pr.rs StiCE Baa to SIiP

MODIFICATIONS
a The minimum reaction time is set at
40/100 seconds and the rate o/decrease
at 10/100 seconds, These can both be
changed at line 1020.
O The frequency of snaps is set very
simply by line 1080.

IF RND(3) = 2 THEN char2%

= chsrl%
fhe lrequency can be increased or

decreased by changing the random
number.
ta As set up, changing level does not
zero the high score. If this is preferred,
add line 645 higho/o : 0.
a The purpose of having a constant
time option has already been explained.
The trouble is that d the initial time is
set high the game has no natural end
apart lrom boredom!

Therefore, line 180 could be altered
lo:

UNTIL lives% = 0 OR score96

= some set limit

perhaps inpul at the stdrt with the othel
options.

rows of the character.
For each row (or byte) the inner loop

(lVo) checks each bit in turn to see
whether it is 0 or I by "ANDing" with
2 

^ 
lo/o (such as I , 2, 4, 8, 16, 32,64, 128).
If the answer is TRUE then the

character has a I (that is, a pixel on) at
that point and CHR$(255) - defined in
the program as a solid block - is printed
on the screen in the appropriate
position.

Notice also line 1200 which produces
the stripes in the titl€.
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From Page 55

880 rtlrrtirclrl00
890 I iYol.J
t00 rcorrllo
ItO PR0Crorr
920 Fl}R lI.0 I0 2

t30 Pf,mdl$lril16,lIr{{l I r7t3}
9IO XEII
9IO EXDPR|IE

t60
970 0EFPR0Cinitgo

980 CLt

990 l,Dultt2r0r0t0r0
1000 Pi00mmgr(l)
l0l0 EC0[0,3rl09E62lt200rDn 62lr{80
1020 IF lrup,!'Y' 0R ruplr'y'l l 0 r

tl)10 lllEll rtl'rtl-I0
l0I0 rrrcIIFALSE
l0t0 Et0PR0t

t0l0
l0A0 DEFPR0CEhi'rctrl,r

1070 .h.rll.Flr dchr
l0E0 IF RtlDlS)=2 IHEII Ehrr2ltchrrll

ELSE chrr2lrFllr:dchrr
1090 Pf,00di rphy(chrrllr6r l8r2l
tt00 PR0Cdi rplry (chrr2I,2lr l8,2)
II IO HDPROC

tl20
It30 0EFFllrrndrhrr
lll0 ' (rtrrtl+RlD {rrngrl})
ll50
ll60 DEFPi0CdirplrylclqrI,yl,coll)
ll70 L(}CAI llrll,rll,d.fl
llg0 IF coll(l IIIEI tlltlluR (oU
tl90 FtlR tlro I0 7

1200 lF coll!{ IHEX C0lfijn lll ll0! 2

)ft
l2l0 rllrtlFo0+slr3
1220 d.llrrll?tl
1230 Fllt lI'0 I0 7

l2l0 lF drfl AXD 2^lI llfit P iI IrB
(7+rl-lI,yl+ll) lCllil (2551

t250 EIIr
1260 EtDPioc

1270

1280 DEtPmcruct
l2l0 S(ltllDl,lrvolIrl,2
1300 rtl2t,0
l3l0 vDu9,2r3r0,0r0
1320 IIllE.0
ISJO NEPEAT

l3l0 IF lt{GYl-99, IHEX rurt.IRllE
l3l0 6c0.0,0
lJ60 l0VE62lr{80rDnll 62a,180-ltll(28

0rIIlf/rtll
1370 UmlL lllElrtl 0n r.rct
l!80 It chrll.chr2l l ! rlrct IHEI
PR0Crn.p

1390 IF chrrll'chrr21 All0 ll0l rrrct
IHEII Pf,t}0rirr
tl00 lF EhrrlI()chrrzl lll0 rfict THE

t( PR00jurpy

lll0 IF rhrrll()rhrr2l ll(0 I0I rfict
IHEI rcorrl'rcorrlrt
ll20 EiDPR0C

tl30
lll0 DEFPR0CTmP

lll0 l/DlJl9 
t I,l5 i0 r0,0

l160 S0U|{D0,- llrvol l,1,l
ll70 PR0Crrit { t)
lt80 v0llltrl,l,0,0!0
ll90 icor.lrrcor.I+5
1500 EiloPRt)c

l5l0
1520 DEFPR0CTirr

rngrrIRUE

t920 lF rnrl.'!' 0n.nrt:'q' IllEl{ qu

i trIftUE
lt30 EroPi0c

l?10
lt50 DEFPR0C..$.9.(.I)
1960 L0ttl rl
1970 IF rl'0 IHEI rt.'Choor. rtrrt t

i.. ln rGondr {l-il i
l?80 IF rl.l IHEI rl.'Slrrd-up (Y/I)

1990 lF.l.2 IllEI rl.'[hoor. chrrrct
r rtt (l-5) |
2000 lF rI'3 IHEI rtr'Sound (l/ll)? I
2010 IF.l.{ IHEI rlr'Prr.r SPACE lA

n to SilflP'

2020 lF r1'5 IHEI .t.'Lool rgriolr
2030 IF 1116 ll€ll .l"l.h oplr
20{0 lF.Ir7 lllEt{.lr! l-tnoth.r lt.r C-ch.ng. e-quit '
2050 rl.l9- lXl(LEX (rl ) /21

2060 toL0unJ

2070 PRIIIIIS(2rJ0) tSIRllif {l{t,l
2080 Pf,lITIlS (rl,30) pl;
2090 EXDPR0C

2100

l0 DEFFlg.t Irtrinll)
20 REPEA

J0 grttr
{0 uI?tL
56.grtl
60

70 DEFPR0huric
80 IF Yolllo IHEI EXDPR0I

90 RESToRE 2al0
200 F(}n 11.0 T0 7

210 REll) pll,pZI,dul
220 Sl}t$ll} t20lr!,plIrdlI
230 Stlt 0 1202,{,p2l,dul
210 S0UiD t203r3,pzl-l8rdul
2TO TETI

260 EID?R0E

270

280 DEFPR0CfT {ol)
290 REI Flrrhi nq runor,
J00 l/ot 23,I roIi0i 0i 0i
310 EtlDPn()c

2J20

2330 DEFPR0Crrit(dl)
2310 tI.IlIE
231t0 REPEU UTTIL IIiE)u+t00rdt
2360 EilllPi(}c
2370

2380 0AIA Sr

23t0 l)nlt s,
2t00

IO DAIN

20 DtIt
30 DITA

{0 DtIt

129,97r 10,109r9

ll7!l0l,l0!t37r
[29 r97 | 7r tJTr l0
l2l,89r l0r 129,9

530 PR0C.rr$g.l
ll0 S0U[{Dl,2rvo1

J50 PR0Crritjl)
560 liY.rl.liYlr
570 Eil0Pn0c

180

r2097

6

590 0EFPR0Ciurpy

600 PR0Crungr (51

510 t(lR ll.t3l I0 8l STEP-I

620 sl}l,tlD 0r-llrYolI,3,l
6!0 s(luilD l!0,llrt
6t0 I{EII
650 Pn0cmit {ll
660 livrrl'livrrl-l
670 ETI)PR(IC

680

1690 DEFPR0CrEor.

1700 c0L0uft3

t7l0 PRIXI IAB( I,l3) rcorrl
t720 IF livlll(s IflEil Pft(lcdirpl.yt{6

r l9-lrl i v.rl,7 t0)
1730 EX0Pn()c

l7l0
l7l0 DEFPn0Chigh

l7A0 IF rcorrl)highl THEI hightrrror
rl

r770 c0L0uR3

1780 PnlilI TA8(JJr tl) highl
1790 EilDPnt)C

1800

l8l0 DEFPR0C.nd

1820 tLt
1830 PR0Cruric

l8t0 c0t0ui2
1850 PRIIIIABIlotl9);'6 t lt E 0 t/

t n'
t860 PR0Crrit (2)

1870 Pil}c.rrfig.(7)
1880 PR0Cfc(t)

1890 rnrl'FXg.t l'Ar8teq'l
1900 IF rrrl"n' 0R .nrl.'r' IHEI CL

t EtsE rts
Itlo lF rnrr"C' 0n .nrt.'E' IHEI( ch

2

2

I
2

2

2

2

2

2

2
,
2

2

2

I
2

2

T

EETI

IilSIR (rtri ngt,g.tl)

xrl
i rl

D

rP

7r l0
t0t I l0
t'3
7,13

2,
21

2a

2t
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A number game to stretch your brain, by ADRIAN DROVER

{(

MANIPULATION is a compulsive,
thought provoking maths game. It can
form the basis for hours ofuseful work,
both in the classroom and the home.

Concerned with number bonds up to
100, the pupil is given a target figure,
and then three other figures with which
to reach that target.

The player can use the expressions +,
-, * and l, together with brackets if
necessary.

For example, if you were presented
with target number:

42
and the figures:

32t6
you could enter:

3 * ( 16-2)

To make life simpler, fractional
answers are not allowed.

A valuable fearure of the program is
that it may not be able to reach the
target exactly with the three hgures
supplied.

In this case, you have to enter the
combination of signs, figures and
brackets that will allow you to get
nearer the target.

This prompts players to look for
alternative strategies for getting there.

For example, if the target figure
above were 44, not 42, which of the
following would be comect?

3*(16-2)
OI;

3*16+2
or something else?

The micro gives the player 30
seconds to think about the answer while
it randomly guesses the answers and
stores its best result.

At the end of this period, the player
has another 15 seconds to type in the
answer. Both player and micro are
awarded 100 points each, less the
difference between the target figure and
their answer for each ry,

The player is awarded an additional
bonus of five points for a direct hit, and
a penalty of one point per second for
taking too long in answering.

The game ends when either the micro
or the player reaches a score of 1,000.

t t
nu er

\
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The Origina I "NEWARK"TVlRcB Monitor

The Package:

f249.94tor a remote control 14" Wwith
a computer lead - delivered to your door -
including VAT
(We even fit a mains plug !) and carriage

We have a LARGE range of GRUNDIG
models from with or without
Teletext.

Contact Elaine for an up to date leaflet
package

NEWARKVIDEO GENTRE LTD
108 London Rd, Balderton, Newark, Notts.
Tel: 0636 71475 to order by Access or
Visa. Mon-Sat/9am-6pm

*GJ("'"&:*'
(Electron)

oRtt
ATMOS

,n"'rrtrf?49.94
P"*"n""o}olur" ,'"i.""";'$?iP ,o,31",,

(B BC/Acorn)

tMsx)
'*iri"3j;"ll't

fitF/ilE{ EDUCAT!ONAI. SOFMABE trEIB8C MICBo I
FRACTIONS
Tutorial cassettss with an unlimited number 0f exercises.

lNTfloDUCTloN f6.95 And available in Septsmbsr:
ADDTTToN f7.95 MULTIPUCAT|o f7.95
SUBTBACTIoN f7.S5 DtVtStoN f7.95

ToIt is based on the notss ol a Junior School Head.

TOPICS in English lor 6-9 year otds
Mulliple choice pro0rams designed lo improve vocabulary, spelling, word
power and comprshsnsio0. Each program has 5 topics ol l0 oxercises.

roPtcs I AND 2 f5.95 T0P|CS 3 ANo 4 f6.95
Tsxl prepared by a Junior School Teacher

outz
A compctilive eon0ral Inorvledge gamr for indiyiduals or to.ms

0utz 1 f5.95

TOWERS OF HANOI
Learn and develop logical skills in an attrsctive game. lt can b0 s€t lo
suit all ages.

T0WEBS 0F HAM| f 6.95

MICRO NINEBS
oevelop word power and solve clues with an intriguing word game.

MrcRo NTNERS t6.95

Pricls includo poii and pact,ns

Please send cash with order or write or phone for
turther details to:

MICRO.JENN SOFTWARE LTD
81 Squirrel8 H6alh Road,

Harold Wood, Etsex RM3 oLR.
Telephone: lngrebourne (04023) 42801

il I
Ir SWIFT MACHINE SOFTWARE tsorrwABE toR HoME AND SCH00L, FoF THE B8C 32k MICRo

Our popular series of Examination Bevision Packages is expanding ! !

Hitlers Germany I 933-1939
Mussolini's ltaly I 919-1939

Lenin's Russia I 9l 7-l 924
Stalin's Russia 1921-1939
America in the '1920's

Boosevelt's New Oeal

Trade Unionism 1750-1850
Trade Unionism 1850-l 914

SWIFT 11:

STIUIFT 12:

SWIFT 14:

[Isw Additions:

World War ll 1S39-1941
World War ll 1942-l S45

Russia in Bevolution
(2 programs)

Sismarck's Foreign Policy
Bismarck's 0omestic Policy

All packages contain TW[) programs, designed t0 be used as G.C.E.'0'Level study and revision aids, with text and test facilities

Also availablo:

SWIFT 8: Swift Reader. The flashcard reading aid with a difference. A suite of EIGHT programs designed to help

children (aged 4+) learn to read. This package takes children from simple letter recognition, through to the

reading ol a simple story, incorporating "variable text read out" speed options.

SWIFT DATABAIIIK SEBIES . . . Covering subjects such as Scientists, Musicians, Kings and 0ueens ol England, Prime
Minislers etc. 5 packages, each c0ntaining THREE programs. lnvaluable for reference. Write f0r a leaflet.

SUMMER DEAL PRICES
One Three/our Fiva +

package packages Psckagcs
cassefle f9.95 f8.68 f 8.00
40 track disc 15f") fl 1.95 f10.00 f9.00
80 track disc (5|") f12.50 f10.66 e9.50

All prices are per package, inc. p&p etc.
*All packages require 32k memory

Send cheque/P.0. with details of Tapes/Discs required to

SWIFT MACH!NE SOFTWARE,
154 Greenfield Road, Holmfirth,

Nr. Huddersfield, W. Yorks. HD7 1LP.
Tel: 0484 683289

or send for fur.ther details.

f lf your school isn't on our mailing list, let us know f
58 IMicro User Ed!calion Special
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From Page 57

l'l (c) l'lirro lJEer

ERR0fl 60T0 120

0C I ITIALIIE!PR0l I NS TRUr T l0

50 REPEAT PROC- RAIIDOII I l E

60 pn0c-I}ISPLAY0{,Iu),8(2},R(3) )

70 PRI)C ItA IPULAIE:PfloC INPUI

E(T,5t)
LEr'i(st))/2),7

)st
600 E|{DPR0C

620 DEF P80C- DEC r Slor'i

630 REPEAI 6=6ET

640 U TIt 6'78 0R E'89 0R E=110 0R

6"121

650 IF E:78 0R 0:ll0 Y!0 ELSE Y:-l
660 ENI)PR0C

680 CtF PR0C-PAGE: P[0C-llA IT (2]

690 PRoC-CEt{Tf,ALIZE(2I,Y&', PRESS 5

PACE BAfi TO COIIIII{UE "}
700 REPEAI lJtlllL 6EI=32r CLS

710 ,{0PR0[

730 DEF PR0C-PRIr'rT lSiCr,Ui
7{0 IF S=1 PRINT TA8(0)i ELSE PRINT

TAB{10)i

750 toR t.l T0 STFEAD 0I:PRINT CttD
t

760 liExT:FR0C.lJAIT tl,J)

770 E|iDPRCC

790 DET PROC.RAIIDOII I7E

800 .Rl,l! ( 100)r R (l ).Rl'l! 150 )

810 R (2 )=Rl,lD 1?0): R (l).RiiD (10)

820 ENOPROC

840 DEF PR0C_! ISPLAY 0{ l, r,l?, r{J, N4 )

850 Nf.STft (tl2) +SIRI El (10, ")+SIft
I (Nl)+ST N6${10,', ")+STR' flr4)

860 PRIr{T',ST N6'(40, " r')
870 PR0C.HEA0LIT{EG,Y'rs1ftr(N1)+,'

)

OPR

0Pn

550 trEr I
560 E oPRoC

580 0EF Pn(}c-[EllTRAI

I9O PEItll TAB (IIII ((1

r{IRALIiE(8,0r+tir}, ")
IRII{El(|0,-}')

OEF PROC.IAIIIT)

FoR L:l T0 811000r[EIT

EIIDPROC

DEF PROT-I,,IANIPlJ!ATT

HD.l000: T IllE'0: HP.0

Pf,tNT TAB (5,23)STR I l{B' (301't'1

REPEAT PSOC IIIITR

F0ft t.1
R.Rr't0 (3 )

1020 r,lE r 1

1030 F08 t:l T0 2

1040 R.RtlD (11 : Fr lL )'lll Dr l 
- +-+/ - 

! R,I )

1050 irEIT

1060 Fofi L.l T0 l
1070 Rl(L)'STRrlR{L))
1080 IEIT
1090 At.' (- +Rt (1)+F, (l )rRl (2)ir ) 

tr+Fl

(2) +Rl (3) r A:EVAL (At) I CD"ABS (lt-A l

ll00 IF IttllA)()A THEfl 1t20

l1l0 IF CD{HD H0:C0r HAt:nft lA:A
ll20 lJ Itt TIrtE)I000

II3l) EI{DPfiOC

IliO DET PROE..TIIlER

1160 P.lTItlE Dlv l00r14
tli0 IF' PIHP SOUtlD 1,-12'P'IrriP=P

I180 Ff, HI IAB(4,22)R' TAI(TlrlE/100+

5t22)-r',
t 190 E DPRoC

I2I O DIF PRO[-TIIlE.,UP

1?20 FoF P=120 T0 ?5? gTEP l2
t2I0 50UND r,-i2,P,1
r240 t{E !I
I?50 ENDPftOC

1270 fEF Pt0[- IIIFUT: PBOC. T Il'lE, UP

1280 REPEAT PRIIT tAE(0,11) :

1290 Ir,rPuT-Y0l.]f, AN5[ER ',,lr
1100 v$tl 7rE:EVALllt)
l3l0 IF ll'11(Ei()E T.TlflE:PRINT FlrRl

'€0UATI0 RESULIS IN A FRArIi0ll";Pi0C

-IAII(SirPRINI TA8112,1;) 5pC t6? )TtB (0

,l4 )i$ "IfiY ABAllt'r Tlll€.i
lJ20 UltTlL Itl,I{E}.E
l3l0 lF IlrlE)4500 P'lr{I {ITInE-45001/

100):PfilliT FtiRl"Y0U I00( T00 t0il6 fC
AflSl'l€R-'8t" PEIIAITY'rP" P0ll,ll5' Et

SE P.0

ll40 EfiDPR0c

1360 DEF PR0C_CliECI(! !0CAt fl1311.1,
1370 FoR 8U.l T0 ItL:LE (Bt)+l

1380 roft B,? 10 L

1390 f!i l0$ (Br,l, r )

1400 IF I$:"r"0ft l1l.'-r0R llt.irr0R fl

l.'/'0R lt:""11(8u) :LEFL (8t,8-li rHB:

lr8.L
l4l0 LI !LiN {1, {BU ) r- I

1420 IF LEFl, (ll (8Ul .1)." 1" Ir(lil).R
I 6 li T I I I I I I U I , L I I SLST IF RI6,lTI(IiI!I]
),11:')' Itl8U):L€tTi(:t(lU),Ll)
I43|) NEIT

i{40 B$.Rl6ll1r(8t,t-l{E-l )

1450 |rEIT

l4A0 F0R L=1 l0 3:11!).vAtil$lt))
1470 lF I{L):i(l}0R I(L).R(2)0R I{i,i

:R {l) IHEN t 510

1480 PRIIII:IEST0RE 194 0

l{90 PR0C. PR I NT (t, FiiRt,0}
1500 PR0C-ERROft: L:3
l5t0 r{EtT

1520 IF I l1)+ i (!)+ I il )( )fi ll )+n (21+F I

3l PRIilT'r REST0RE 1950:PRoC-PRI T(1,F
s+Rt,0 ) r PR0C-ERf,0R

r530 EilDPRoC

I55O DEF PROC.ERROf,

1560 IF ERR'17 THEII 1600

1570 REP0flTrPftllll" .t line l"iERL
580 RESIOfiE 1960: PR0|-PRINT (!i f,0)
390 fl.lD

PRINT IAB(7)"Te Hill rBetaft th
\7

8E

ON

Pfi

l0
30

40

Ii
0-

ll

80 PRO

90 PRII

c-c
cc

IIECX: PR0C-C

0llPARE: PR0C

100 ultll L Tcs)999 0R

110 Pf0C _Ell!: REPEAI U

120 PROC ERRIR

I6O DEF PRO[..I ltITIALI IE
170 rTv255

180 i(EYl00LD i rNt, $
190 *(tY0i0Ruri ltt
200 r ltr0
210 VDU 2li8202i0i0i0i
220 DItl Rt3) ,t 3),Ft(?), tt(3),I13)
210 R$=CHRI129| 6$.EHRll30r Yl:lHRl l3

l: l:CHR! I Jl: C$:[HRt154 | Ft:CHRt t ]6
210 iXS:0! TPS:0

?50 EI{DPRO|

270 DtF PR0C-lliSTFUCTI0Nr CtS

280 Pf,0C_HtADL ll{E (2, Y$+'lhn r pul it r o

n')rPft0l.ilAII{2)
290 PR0C.CEIITRALIIE(i,El+"Do vor rr

sh i nrtruct i on iY/N)? "):PR0C,DECISI0

l,l!1F [0T Y THEiI 450

](lO PRINT" "'
310 FR0c.PR I NI t4l Er t 10 )

120 PfiINT " "" For el(aoplE"

150 PRoC-PAEE: PR0C _DISPIAY 184,29,3,

ll
]40 PROI-IAIT{5I

150 PR lilT' r PRoC-Pn IIT 15, C$ ! 0 )

160 PRIItT lll'1 - r /"C$'rnd the bra

cketE'iS'( I '
370 Pfi0C_IAIr 0)

380 PRIIiI'' Exarple (?9-li13'i
390 PR0C-IAIT(5) rPRlt{T El' 1!81)"
r00 PR0c-Pe6t

410 PR lltT: PR0C_PR IilT 16, Crr l0)
420 PR It{I' r PR()C_PR Il{I {3 ! Rt ! 10)

430 PBIt{T', PRoC_PRl l,lT (6,61,l0)
440 PR0C-IAtr(10)

{50 PR0C-CEl{TRAI l:E l2l tllt+'Uhen yos

are r.edy to play-')
460 PRI}C.PAGT

470 Pn0C_HEADL Il'{E (10, Yt+ngilsy ytr.
gsie I )

480 PR0C_ilAIT l2): ILS
490 EI0Pfl0C

310 DEF rfi0c_HEADL Il{E (T, St )

520 SllCHRtl4list+' '
530 FoR L:I T0 T+l

540 PRIIC_ CEItTf,AL I tE iL, St)

rtc

ioc

I,IT I

ULATE

ORE

)9rt
LO

0

0

0

88

B9

90

92

93

0c-ct
Iril'S

EIIDPROC

940

960

970

980

990

1000

l0l0
H

r03
ri.R (L) rR{Li:RlR) rR(Rl:

500
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From Page 59 l8l0 IF D(=0 PR0C_CE If,ALIIE(5,Ct+-I
ELt DOI{E 

-)

1820 lF D)0 Sr:'l bert you !y '+STRI
l!l+" pointE'ELSE lF D(0 Sl='You *r'b

eat .e !y'+sIRS(-Dl+' porntsn ELSE g

l."lt krs a d€ad ieat'
1830 PRoC-CH'llRAL I IE (10,C$+Sr+" ',)

1840 PR0C-HEADtlttt ( l5 r0t+"Another 6a

ne (Y/N)?')
!850 PR0C_!EC rS t0N

I860 IF Y RUN EISE PROC.CENIFA!I!EI2

0rY 'THAtrK Y0tJ FoR PLAYI 6 ',)

1870 E|'iDPR0l

lB90 DATA lhe Randon Nunber 6enerato
r, rill
oo;, t

I9l)O D

totget

e n!fiber bet{€en I ind I

oore rindon nuobErgi,

0i t -20r l-10.
he obJect then is to try
osE as you crn to th€ {lr

st, nuobFr by ,eking an equetion of
the, olherE *lth the .dditron o{

th!, ,rrthfietiral +unctions

1910 DAIA Th. corputer {ill give you

r J0 BECcnds to think about your an3

rer, in lhiclr tire it rill be iating
its, o*n celrulations. lhEn thE r

E(rndinl! tone afldi you h3v€ anothe

r 15 EeEonds, to type ii your equati

0n,

19?O DTTA OO I'IOT IIIILUDE THI EOUALS,

SI6I,I OI THE TOTAT II{ YOUR EOUNIIOI,I

,, IHE Cor'lPltTER tilLt D0 IlllS toR Y

0u,

l9l0 0ATA l{ vour equrtisn reEultr i
n, e {raction it rrll be dirtllofl€d. 

'
A penalty o{ I Folnt prr BeEond

rilll be ifiposed if you take lnore

thrn 15, serondg i{tPr the tore et

opE to enterr your equation,
1940 DAIA YCU |IAVE USED AI,I INIITREIT

U TET

1950 DATA YOU HAVE !1OT USED THE CORR

ECt r{tJi8ER 5

I96O OATA (IF ERROR I.IE5SA6T READS,

"n"No surh v.riablE at line lll00-
YOl'] IIAY TAVE I1ADE AN IttEEAt EIi

TRY),, Prrss (EY i0 to restart or I
REAI( (EY, to I ist,

e g aae, u

l6l0 PR0C-llAlT (10): Rtll,l

1620 tl,l0PR0C

lA40 DEF PR0C-IALCIJIAIE r 8:0
16:0 T=E\/AL llt) ! PD=ABS (N- I )

1660 lF PD,o B=5:PRINI FliE,,BotlUS'
i8'P0ll'1T5"

1670 PRlllT TtB12l,l3)":'i1" i" iPD' 0

FF] '
I690 ENDPROC

I ]OT DEF PSOC-COI1PAf;E

1710 PRINT "C$'llY A|\lSIiEF "iHAl".-il']A
" {" illD" oFr)"

17ZO ENDPfiOC

l7{0 oEF PR0C-SC0RE

1750 CS:100-HDr PS: t0[-PD-P+8

l7t0 TCS.TCS+[S: Tl5=TP5+PS

1770 PStNT',l$',t{Y S|0RE"C5!', Y0U8S'

,PS'' T0TAI",TC9, ",IPSrPR0C_PAEE
ITB() EIIDPROC

1800 DEF PRoC Eltllr D.TCS-TPS

piik
hen J

TIA I
rs cl

TANDON SLIMLINE SINGLE DRIVE UNITS
exVAT inc VAT

4otrack'1OOK tlOO.OO f 115.O0
40 tack 1OOK low powet model f120.00 t'138.00
40track20OK e135.00 E155.25
40 track 2OOK

switchable to read 80 track 8145.00 f166.75
Sotrack4ooK f 145.00 f 166.7 5
4Ol8O switchable 4OOK € 145.00 E 166.75
FOR DUAL DRIVES THE PRICE IS DOUBLE THE

SINGLE DRIVE PRICEI Otherdrivesavailable-call usfordetails.
' All dual drives can be powered by the BBC Micro.
' lntegral power supply is f30.00 inc VAT.* The -VAT inclusive price gives you a slimline metal cased drive/

drives with all data and power cables, user guide and utility disc
' Full 12 months guarantee.

Please add f8.OO for carriage by Securicor.
Allow 3 days tor delivery.

ROM/RAM Sid.ways Extonsion by UDM
16K sideways RAM, write protectable. Selectable 2732,2764,
27128 Eptoms. No flying leads, no soldering - just plug in and go I

Fits in with DDFS boards. 16 on board sockets- Turn pin sockets
(does not damage existing sockets). Avoids overheating problems.

847.00 incVATand p&p

SINGLE/DOUBLE DENSITY FILI NG SYSTEM BY UDM
I Aconcompatible runs BASIC, VIEW, WORDWSE, SCPL
' Conpatible with 2nd Dtocessors, Teletext, Osword 7F
' Automatic switching between 40 and 80 trcck mode
' Automatic switching between single
' Disc formatter in ROM
' Complete with manual

and double density

floo incvATand p&ptor D.F.s

DISKETTES lper box of ten)
inc VAT + p&p

f14.50
Data ife

40 tk ss sd
40 tk ss dd
40 tk ds dd
80 tk ds dd

€ta.o0
f24.OO
f29.35

f19.OO
f24.25

DRIVE CASES

Slimline
Fullheight
Please add f2-OO p&p

fl2.00
fI5.00

f13.80
e17.25

BBC Model B

f38O rnc.VAr
Monitors and Printers also in stock.

EPROMS ex Y.4r inc VAT

2764 f6.10 E7.O2

27128 f 19.OO f21 .85
Pt-Dase add tl.OA p&p

b CD D ealet e na u nies invited

CARSON DEVELOPMENTS (MU)
84 Highfiold Road, Romford, Essex, RM5 3RU

Telephone: OTOa 27O43
a

25 single sided double
densitv diskettes in a 50
capacity storage box f34.50
inc VAT p&p.

25 double sided double
density diskettes in a 50
capacity storage box t48.50
inc VAT p&p.

Empty storage box at f 11.0O inc

60 Micro Use. Education Special

SALE BARGAINS
1OOK Drives at f 100.00 inc VAT
20OK Drives at f 130.00 in VAT
Add f 3.OO for P&P
Please enquire for other bargains.



Buy from tJre spe cialists.
VIGLENofferof rEC
d,rive s 

(t 
H:*5 b e ats All comers

Replactn$
cagsettes
witlr dlsc
driveg
mealls
proEiramme
loadetlandd.ata
accessedln
geconds not minutes.
Our lluaratrteetl tlisc drlves are
a comBrehensive fact-filleil 58

lied
pa€ie manual

excluslve to Vi6llen, wlrich shows loadingfro
cassette to d,ig
BBGModelB.

c and other lnformation for tlre

!-ta=

=ftrh
Track
switch
on reat
panel

rc@.ao

rrrttlrrru-&

swrTcH

TEC 55 STIMLIIUE DBI\TES
Incl

Sln$eDrlves VAf
40 Track 100K
5Vs' f 1l9.OO
Single sided40/80
track 200K switchable
5r/+' f 1 3g.oo
Double si.ded 40/80
track400K
switchable 5Y4" f 179.00
Integral Power supply
for sin e drive

IlualDrlves
40Track200K
40/80 Track
Switchable400K
40/80 Track
Switchable 800K
Integral Power supply
for dua,1 drive
ACOB,NDisc Filing
System

Excl
VAT

f 103.48

f_120.87

€ 1 55.65

Incl
VAT

f 238.O0

278.OO

358.00

f45.00

f 1 05.00

Ercl
VAT

f206.96

L241 .7 4

f 31 1.30

f39.1 3

891 .30

. Orders welcomed from Educaronal E

vIGLEN-}]

I
BOSTON

Full Twelve
Months Guarantee

Please
nfng

or-84s 99()5
foTLATEST

PRICES
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LCL

MICRO EIIGLISH (lBc, El.cr'onl compl.r. Eneli.h t nso.s.
O-l.v.l ..ll-tuition or ravi.ion cour.. ol 24 pro!i.m.,2
di.krnp... 424.50.
MICFO MATHS 24 program .€vision or selliuirion co!ree ro O L6vel.
t24 50 (6xcepl Zx81 f12.00)
AAAII{TEASERS (8BC Elecron, CBM 64, Sp!c@m. O.ason. Vic)
e5.95. rhe book is e collectioh ol 29 ptosdm tistinos, each one an
htetesting and anusihg.hallenge . . Youlllikethis' ELECTRON USEF
Al\IIMATED AAITHMETIC T6ach€3 !3ing movi.g coiour piciu.ss (nol
wo.(,s) Aoes 3-8 86.50 (disc t7 5Ol
UAgTEn MATHS {Apple, Psi and CBM 64 onryl 50 pros.am O level
covBe or reacher's aid, sma2ing graphics.
'' . . . Ihe prcqanming standetd is high'. TIMES EOUCATIONAL SUP.

lrnmediate dispalch of Micro English,l icroMaths, and Masrer
Malhs. Phone or smd odels or r€qu€sts fo. frce catalogue (2OO

programs) to:

Wotld l.tdeB in Edurationalsohwn

,rAtcRo
ENGUSH

6)
1--,

BBC Micro
ZX Spectrum
unexpanded VIC

LCL
26 Avondale Ave.
Staines, Middx.
Tel: 0784 58771
24 hr.. Ordort

 COnPttrE fltGUSti L^f,GUAGC C0UnSE

or l rlsr ro usr rnocuus @
F0n 0'tlvat sEtF rutTt0 oB nEvrst0

-

vRAI

Commodore 64
Dragon (book onlyl
All softwar€ for the
above comput€rs.

Educational Software

PANDASOFT
Mere View House, Church Street,
Wincham, Cheshire CWg 6EP.

PricesincludeVATand P&P
.&

I

Srcak thc 88c
gound#

#ttfr?
\

t

Add the barrle
EXPCRIEI{CE

power of
ROtl base
software to
your micro!
Tur. you.6icro inio! word processor, a
dialt.mbl.r, ! muhi langlags machi.6, or .

r!

d

co6muni.6rion3 rehi.al ar rhe lli.k o, a 3wt.hl
O.c. rh..6 was a physiel ljmit ro $6 numb..

ol ROM. you courd use Bur wirh our ROM 6xr.n3ion
&ck l you c.n now gain acc.$ ro .. inlinirq nomb.r
oi 8OM. quickry -.nd.alely.

\

I
I
I
I
!
I
I

. Z.b.ro6 'ndo. r&r p?d*u {ru.bt. D6h. Loi d.m. $a E..v ro ,..r.d - m r.rd&ne - \

a Fun. ampr. ro totbw i^.rtucrionr ulpti.d

o Pr..x.uoolv 

- 

rlili ad6or.n.) .i
f1995...h iic VAT

O Pr..o.upply 

- 

FOM.rt.nsion.ocl.[ ar t22 95

O I .n.ror. . .h.qu./Po No 

-

lo, f 

- 

m.d€ payab. to N.rion.r M'c6 c.nn.6

fr,*

EARItrI+QUME
An excitino and colourlul way to introduce or reinforcs ths
vocabulary ol a[y reading scheme by simply, it necsssary.

chan0ing the wordbank.

"Essenti.l aid tor all infant and junior schools".

Anoli.r low cort 88C B program to odu lr0lr
Ihr Solr Wr.!ho{tr. 285 0ldtury 8osd. Worc6tlr.

T.p. f4.95 oirc f6.50

\ F4
<

A

\

d

nfrsi
nofionol
, lllicro Cc

62 Mi€ro User Education Special

L

Electron
zx81
Apple
PET

GENEROUS TBADE
DlscouttTs.

HIGH OUALITY
EDUCATIONAL SOFTWARE

Designed by teachers and programmed by
experts lor your BBC B 1.2 O.S.

COMPRENDS-TU? Fun pack€d exercises on two
cassettes to improve Fr€nch comprehension. lnclud€s
TU AS BIEN COMPRIS?, TROUVE LE VILAIN,
TBOUVE LA PHRASE CACHEE, LA GUILLOTINE ANd
A TOI MAINTENANT which also allows you to 6nler,
save, learn and randomly tost your own vocabulary.
Suitable for '13+ to adult. 814.50
UNDERSTANDING YOUF BBC MICBO With thO  id
of graphics, simple questions and program
simulations, learn how your computer works and how

. to wrale programs. This package of two cass€tt€s
includes a nitty R6f6r€nce Guide which gives you
instant inrormation on your screen about Basic
Keywords. Suitable for 12+ to adult. El4.50
RAINY DAYS Stimulating word and memory gamos
to ke€p your I to 14 year old usefully occupied for
hours. C7.50

EARLY READING - BEDTIME TALES. lmprovs th€
reading skills and computer literacy of your 6 to I
year old with these dslightful interactive stori€s. e9.50
EAFLY READING _ ALPHABET FUN. PTovides
essential practice lor the 4 to 6 year old in
recognising the sound ol the first letter associated
with the randomly pr€sented picture and picking out
that corresponding l€tt€r from a list. C9.50

Ihe N.rioml Micro Cenrr6 hi li adapr.r
allows yo! ro bYpass fte 8Bc Mico s
inr.rn.l 3lsaker and feed ihe sou.d
3ig.3l.inro you. own hi-li or mu3ic

I

POS| ta \MC 36 St P.tetsgate

tl tt I

lj
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Playing around with
matrices l"r'#x;

lN the March 1984 issw ol The Micro
User we |ooked aa some ways of
handling arrays on the BBC Micro. We
can extend these ideas from one
dimensional arrays to tno dimensional
arrays - called maarices,

Basic already has tools for setting up
matrices via the DIM statement, and we
can use this to set up a matrix like this:

DlMmatrix(5,10)
which would give us a numeric array
with 66 entries. Remember that the first
parameter runs from 0 to 5 and the
second from 0to t0givingusa6 x ll:
66.

However. there are inherent difficul
ties with this as Basic does not allow the
dimension of an array to be changed
once it has been set up, and is not very
helpful in manipulating these beasties.

Why, you may well ask, would we
want to play around with these matrices
at all?

The answer is quite simply that apart
from their appearance on the maths
syllabus at many schools, they have
many applications in science,
economics and many other unrelated
fields.

For example. we may have a matrix
which details how many units we used
each quarter on gas, electricity and
rates. We may then also have anolher
matrix which contains as its elements
the cost per unit of each of these
commodities for each quarter.

It is then possible to combine these to
tell us how much we have actually paid
for each quarter.

There are several well defined rules
for manipulating matrices. To staft
with. we will refer to a marrix as having
size m by n, if it has m rows and n
columns.

For example a 2 x 3 matrix might
look like:

/r r l\\-zoil
We define addition of matrices only if

those involved are exactly the same size.
that is, the same number of rows and
columns. If the two matrices were both
m x n, then the resulting matrix will also
bem x n.

To find out what the entries are in this

resultant mafix, we just add the
corresponding elements in the other two
matrices.

For example:

(_
+

=(l

-t
)

I
1

6

)
I
0

3
I

-l

/t c r\
\J t t3 I

Similarly, we may subtracr matrices
of the same size flrom one another.

We can also multiply them together,
though this is slighdy more complex.
They do not have to have exactly the
same size, but instead we insist that the
number of columns in the first matrix
must be equal to the number of rows in
the second.

So for example, we may multiply a
matrix ofsize m x n by a matrix ofsize n
x p. Strictly we multiply the n x p by the
m x n matrix as the order is important.

The resultant matrix here is size m x
p. Hence we have:

(mxn)X(nxp)=(mxp)
How do we work out what the

elements are in the resulting matrix?
This is the hard part, as we must
perform a sum.

If we wish to find out what the
element in the ith row and the jth
column of the resultant matrix is. we
look at the ith row of the first matrix.
and at the jth column of the second
matrix.

We then imagine ourselves walking
along this row and down the column
simultaneously, and we multiply the
corresponding elements and sum these
results to give us our entry.

For examole:'l3 r 4\
-+\-2 0 7/

x

(!
\-r

J52\
l4t
6 7,/

which will give a corresponding matrix
result: /z eo rc\

\-e rz ls/
For example, the element (2.3) is
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worked out as -2x2 + 0x4 +'?x'l -
45

If that has still lefl you confused. try
running the program a few times and
look at the results.

One last operation you can perform
on the matrices is to transpose them,
that is, all the rows and all the columns
are interchanged. A matrix which was
previously 5 x 3 willbecome3 x 5.and
the second row in the original matrix
will now be the second column in the
new matrix.

How do we achieve this on the BBC
micro? As mentioned previously. Basic
is averse to tampering with matrices. so
we must bypass the DIM starcment and
choose our own methods for storing the
matrices.

This is simpler to achieve than it
might appear, though we shall only
consider those matrices whose entries
are integers, for reasons that will
become apparent.

Acorn gave us some powerful tools
when they designed rhe BBC micro. in
particular those of ind irec t io n
operators.

If we consider the operation of the !

operator, this allows us to address four
bytes anywhere in memory, and you
may recall that the BBC micro stores
integers in sections of memory four
bytes long.

It is therefore not difficult to see how
we may place integers in memory. We
only need to take care of where
everything is stored. We must exercise
great care though. as BBC Basic is very
greedy and uses up memory wherever it
feels like for different kinds of storage.

ln effect. we cheat and fool Basic into
thinking that its upper memory bound is
lower than usual, which we do by
reducing the value of HIMEM to a

lower level - even though this clears
nearly 22k of memory for us to use.

Basic is not allowed in there, so we
may put our matrix elements in this
space without fear of corruption from
Basic.

The program detailed allows the use
ofup to 26 matr;ces, which are accessed
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by name, though these names are
restricted to being lower case single
letters.

A Basic array wher€/o helps ts
find out where our matrices lie in
memory and tHeir size.

The first element of each array starts
at its starting address and successive
memory locations contain the other
elements working along each row in
tum.

A function FNfetch(vno,ij) lus,es this
information to fetch the (ij)th element
out of matrix number vno.

Several commands are allowed to
manipulate the matrices. On running the
program a "*" sign will appear on the
screen. This is the input prompt. Use'
Return to terminate all inputs.

Entering a single letter will displaythe
matrix associated with that letter if it's
present. Ifnot define it as shown below.
As long as the matrix has reasonably
sized entries these values will be

presented on the screen in a standard
form.

To add two matrices together we type
a + b, and similarly we have commands
a - b and a * b. Note the spaces between
the matrix names and the op€rator. The
program expects these, so its a + b not
a+b.

Such commands will automatically
display their result. though we may elect
instead to store the result in a matrix.
which will suppress printing.

We may of course see this result by
just typing the letter of the resulting
variable. For example: a = b I c

In order to transpose a matrix we
enter:

trans c
As usual, we ma! assign this value lo

some other variable.
Typing:

vafs
will result in the presentation of a list of
current matrices together with their
sizes.

When we wish to set up a new matrix.
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we can type say:
f set

for matrix fand we would then be asked
for details of its size and then for its
elements, which again are entered in
standard format.

This would. of course. be the first
thing we'd do on running the program,
so it has some mat xes to work with.

For the more adventurous, try
adapting the program to cope with
floating point numbers - even though
this in general will take up more than
four bytes and require more careful
manipulation of memory.

You need not use standard floating
point format, so long as you use a

consistent way of putting numbers into
memory and then extracting them.

Another possible improvement would
be to include some form of garbage
disposal to use when clearing variables
or reassigning them. simply by altering
the starting locations of existing
variables and shilting the appropriate
portion of memory down.
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Reveal the
hidden
mysteryof
mappm
maths!

HIDDEN Answers lpas written in
response ao a cry for help from my
youngest daughter aged six.

She was having difficulty understand-
ing a maths learning technique called
mapping maths being used at her
school.

A short chat to her teacher revealed
the hidden mysteries of the technique
and hence this program.

When in use it has no pretensions to
being anything other than a pracdce
method, but nevertheless it has proved
an interesting programming excercise.

The technique basically involves the
drawing of two pentagons. In the teft
one are inserted five numbers. The right
one is left blank.

Part of a simple mathematical
formula is then written at the top of the
page (such as "+6") and, taking each of
the five source numbers in turn, the
pupil works out the answer, writes it in
one of the segments of the right hand
pentagon and connects the source
number to the answer with a line.

The micro takes the place of the
teacher (only in the program, I hasten to
add) and randomly generates the source
numbers, and the mathematical for-
mula.

The answers are then computed and
allocated random positions in the
answer pentagon. Note that the range of
source numbers, the mathematical
constant and the selection of the
mathematical operator are governed by
a difficulty level selection.

The screen is then set up with the
source numbers written in the source
pentAgon, the formula written at the top
of the screen and the answer pentagon
coloured blue.

It will soon become apparent why
Mode 2 had to be used, even though the
number of different colours used is
limited.

In order to ask the question, the
micro flashes one ofthe segments in the
source pentagon to show which number
is to be used first. A text screen opens up
at the bottom and prompts for an
answer.

When the answer is input. the micro
starts to draw the connecting line from
the source segment towards the answer
pentagon. If the answer is incorrect, the
line stops half way and an appropriate
sound is generated to signify a wrong
answer.

The text window then prompts for a

second try. If the answer is correct,
however, the line connecting the source
number to the segment in the answer
pentagon containing the answer is

V rf l.I lFt Cl H S lra F- Gt 
=> 

-{-

R.P. STONE helps iron out a few learning difficulties for six year olds
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completed.
The colour of the answer segment is

also changed to yellow revealing the
hidden answer and congratulatory
sounds and a message are given.

It can be seen that a total of l0logical
colours are therefore necessary to fill in
rhe two pentagons. Initially the five in
the source pentagon are given actual
colour yellow and the five in the answer
pentagon are given the actual colour
blue.

When asking a question the source
segment is given the actual colour

flashing yellow/blue and restored to its
original yellow when the question/
answer/evaluate sequence is completed.

When a correct answer is given, the
actual colour of the relevant answer
segment is changed to yellow.

If the pupil gets the answer wrong
twice, the text window gives the correct
answer, the answer segment stays blue
and the next source number is
considered.

When all five excercises have been
completed, a score sheet is shown giving
the number of correct answers.

PROCEDURES
third of line connecting source to ansner.
The text window is set up next, a prompt is
printed asking for a second attempt (if
Wrong : 0) or giving the correct answer (if
wrong = l) and an appropriate noise is
made using ENVELOPE l.
(Wrong is initially set to zero on entering
PROCsum and is changed to I after first call
of PROCWRONG).

Essentially similar to PROCWRONG
except that after drawing first third of
connecting line, the value of Aloc ( )
determines which PROCDRAW procedure
is called to draw last third ofline. The middle
third is then drawn connecting the two free
ends whose coordinates were set in the
PROCDRAW procedures that were called.
Using VDU 19 and current value of Aloc ( )
the colour ofrelevant answer segment is then
changed to yellow. A VDU5 command is
combined with VDUI9 and answer is then
precisely printed in the now yellow segment
using coordinaies set in PROCNINIT.
VDU4 separates text window while a
conBratulatory sound is generated using
ENVELOPE 2. A "correct" message is then
printed in text window and RIGHT is
increased by l. ABORT is set ao I to indicate
that program must now pass onto next
source number.

Draw first and last thirds of the five
connecting lines. The lines are drawn in steps
accompanied by a sound using ENVELOPE
3. A delay is inserted after each sound to
pause the line drawing stages while the
sounds are completed.
At end ofeach procedure, coordinates ofthe
free end of line are set.

Computes scores and displays score screen
(Mf : multiplying factor to convert number
correct to percentage score Pge). An option
is then given to bave another go.

Sets three Envelopes used.
Controls pauses used in PROCDRAW
l -10.
Displays finish screen.

INTRO

GINIT

POLY
NINIT

WRITE

MIN

SUM

WRONG

RIGHT

DRAW I to
DRAW IO

SCORE

ENVELOPE
DELAY

END
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difiiculty level, and percentage score. To
get 100 per cent the pupil must get five
answers correct at difficulty level three.

He or she is then given the chance to
have another go.

The concept ofthe program is simple

- aren't all the best concepts simple? -
but my daughter has enjoyed using it
and now has no problem with the
technique in school. In fact she has
fewer problems with her maths
altogether.

Displays title screen and accepts input of
selected dilliculty level.
Sets remaining logical colours to their initial
values. plots infill to the two polygons using
PLOT 85 command and then calls
PROCPOLY to draw two pentagonal
frames around infill.
Draws frames to the two polygons.
First sets array Available ( ) equal to zero,
randomly selects maths operator and range
of source numbers and constant are
determined by the va.lue of the Difliculty
Level, D l. Two values are given: Ra and Rb.
Ra is used for multiplication exercises.
otherwise Rb is used. The procedure then
randomly selects source numbers and the
constant. Checks are inserted that will repeat
these selections ifnegative answers are likely
to result.
EVAL is then used to compute the five
answer numbers and these are randomly
allocated positions (Aloc( )) in the answer
polygon. The array Available ( ) is used to
check availability of each randomly
generated allocation. Finally values are set
for coordinates for printing the answers.
Using VDU5 the source numbers, math-
ematical equation, arrow and query are
printed on screen. VDU5 is necessary to
"fine-tune" positions of the large Mode 2
characters.
Determines minimum value of all source
numbers to enable a check against negative
answers (used in PROCNINIT).
Selects each source segment in turn, changes
relevant actual colour to flashing yellow/
blue with VDUI9, sets up a text window
with VDU28 and prompts for an answer.
The reply is then tested and PROCRIGHT
or PROCWRONG is called. On returning
to PROCSUM, the source sector colour is
restored to yellow with VDU l9 and the next
source number is selected.
The default windows are first restored, then
depending on location of source number
under consideration, appropriate PROC-
DRAW procedure is called to draw first
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t30 Pt0T85,1200,500
410 tc0l0i5
{50 PI0T85,1000,700

{60 6[010,I I
t70 PR0CP0LY{300,700}

t80 PR0CP0LY {1000 | 7001

r90 EilDPR0C

5oo 0EFPR[)CP()LY{t rY)
Jl0 Il)l/EI,Y
520 DRtrI-200tY-200
530 DRAII-200tY-5oo

5t0 DRATI+200,Y-500

550 I)RATI+200,Y-200

560 DRAIIIY

570 EIDPR0C

580 DEFPR0CIilt{lI!0l(.0

38! FoR tl:l T0 SrAvrilrblE(il).0rllEl
I

590 Sur'ftt{0 (X}

595 lF lll'l Rr:6rRb:12rll{=12 ELSE t
F DlE2 f,r:12!RbEl2rltf'16 ELSE R.'12!R
b=20r tl{=20

600 IF Sur'l Su.l.'+' ELSE It Su.=z

Suf.'-' ELSE [F Su.!s Surf:'rr
610 IF Sur'3 Range.Rr ELSE Rrngr:R!
615 REPEAT

620 FoR A=l I0 5

630 Source (A).RllD (f,rnge )

640 iEIT
650 PR{ICt il
660 I'IIIE
670 REPEAI

680 IF IIiE)tI+3001 Rut{

690 C0I{SIAIU.iID{Rrrgel
700 uilTlL (Su.l.r+' 0R Surtlrr' t)f,

(Sul"-' AilD E[)XSIAIII(||llt) ) 0R IIIIE)
(I+300)

705 IF Surl:'+' 0R Su.l='l' 0R {Su
l!'-' 4il0 C0[S]A[T(il1[) 0I=t

706 UiTTIL 0K=l

710 F0R A'l I0 5

720 Inrrer lA) 'EVAL 
(SIRI (Sourcr lA) l+

Su.t+gIf, t (tl}ltsIAtIl )

730 FLAS'0

7t0 itPEtI
750 Choi€e=RttDlS)

760 IF Avri I r!1. (Choi cE )=0 Porition

=Choi cer Avri I rbl a {Choi (e }=l r FLA6' I

770 UilTIt FLA6'I

780 nl or (n)!Po3i ti on

790 itE lI
800 I(l )=1040: Y(ll=5{0:I{2)=l0l0rY{

2l=400: I (5) =910: Y (3).210r I (4).8{0; Y ll
) =100: I (51=810: Y l5)'510

8t0 EilDPR0C

820 oEFPRI}CIRIIET V0Ui

830 tCt)L0, l0!i0vt3l0!5{0

810 Pfilllli SourEe lt )

850 itlvE3l0,l00
860 PRIIIT; Source (21

870 tt0vE2l0r 2{0

880 Pf,lilI;Sourc:(3)
890 i0vEl{0r{00
900 Pf,lf{I;Source {{)
9t0 itlfE otSto
920 PRllll;Source (5)

9tr0 tt0vE600t900

910 PR IIIlSurl lt0ISIAtlTs i0VE500r 800

t50 PRIt{Ti'----)' i i0vE970r 800

960 PRlilli'?'s VDUI

970 Eil0PR0C

980 DEFPRIICIIII

990 llllt'Sourccll l
1000 F{ln A'2 I0 5

t0t0 lt Sourc (l) (lllll llll'Sourc:(A)
1020 ilEII
1050 ExDpR0c

IO{O I}EFPROCSUII

1050 RITHI'0

1060 F0ftA=t T0 5: lrong.0: IB0RI.0

IOTO REPEII

1080 VI)tl l9, A-l,l l;0;
1090 l/lll,28,l !J0,10r29
lt00 cl}t(llJnl3t
Iilo cllt0tlnl{
t 120 ctg
I 130 IXPUI'Y0UR iNSIER'!nrply
lll0 IF Rrply=Anrrrr(A) Pi0CRIE}|I EL

SE Pt0CIfi0t{€r lrong.l
tl50 UIIIIL tEt)RI'l
It60 tlDUI9r[-lrSi0i
tl70 ilEII
ll80 Fln DEUYTI T0 3000rllEll
1lt0 Et{DPnoc

t200 [EFPR0C|R0I8

r 20l vIU26

1202 lF A=l Pn0[DRAlt ELSE IF t.2 PR

0CI}RAI2 ELSE IF n=3 PR0CDntlS EISE tF

A=4 PR0CDRAII ELSE IF A=5 PR0CDRillS

1203 l/Dll28,I rtrO r 18,29: C0L(}Uit39: C0t0

uRt l
I IIU LLI

1220 IF lrong'0 PR llll'ffi01{t r IRY AEA

Ill' ELSE PRltll'il()rnilSlER IS'iAnsrur(
A)rAB0f,T=l

l?30 sl)uilI)lrlrl00r20
l2l0 FOR I)ELlY.l I0 5000tllElT

1250 EiDPR0C

I2AO DEFPRI}CETVELI)PE

l2i0 Elll/Et()PEl, 6, 126r0,0 | 206r0, 0r60,
0r0t -60r 60t60

1280 EltvEL0PE2,2,6r0 | 0r255,0,0! 60! 0r

0, -60,60,60

1285 EIIVEL0PESr I,0r 0r 0t0r 0,0r60r-t t 
-

I ,-l,60,0
r?90 Er0PR0c
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1500 DEFPR0CnISIItI,DU2A

l3l0 IF ell PR0C0Rllt EIBE lF A'2 Pf,

0CDRAI2 ELBE lF Ar3 Pn0CDnlltr ELSE lF
A.l Pft0E0ietl E|SE IF A'5 PR0CDRAIS

1320 IF lloc(n).1 PR0CDRII6 EtgE lF
Aloc{e)12 P[000itl7 ELSE lF lloc(n]'3
PR0[DRAI8 EtgE If Aloc(Alrl Pf,0CDRlt

9 ELSE IF Alocltl.S PR0CDRttlo

tJ30 ll0l,Elt'YltDntll2tY2
lJl0 VI)t l9rAloc lA) +l rJi0i 5

lJto 8C010,l0ti0VEl {ll oE (1,) 
' 

Y (Al oc I

Ar)

1360 PRll{T; lomr (Al

1370 I/IIU{

t380 sl}ulDt,2rttso
lJtO ltDU28,I r 30 t 18,29! C(lLOUnt39! C0L0

rJf,l1

rl00
il0
t20
{30

0

1i0
{80

AY

5t
32

cLs

PRIXI'CORRECI'

t(}i 0EtAIll I0 5000!ilEIT

RITHITNIBllI+I ! NBI)RI'I

Eil0PR{}C

I3O OEFPR{)SDRIII

t60 Bc$_o!13

Ir()vEto0,600

0[Al{60,660r S0ul{0t, 3, 10,6r PR0CD

1190 D[AlSl0,660r S(lt l0l r 3.t0! 6r Pi0CD

€LNY

I l!5{0: Ylr660
EI0PR0C

8C0L0r t3
i0vE200,600

DRnll00r7{0! SoUIDI r3, 10,6r Pn0CD

0R41540, 7{0: StlUtlDl r3,50, 6r PR0CI)

I lB5l0! Yl'710
EilOPN(IC

DEFPNOCDRTT6

5C010 | t 3

Ittlt,Ell00r600
Dilll200,7{0r 80UIDl r3' 70'6!PR0C

DRAI760, 7l0r S0UIDl,3,80, 5; Pi0CD

50ull0t,l,70,6rPR0C0

OEFPR(lCDRNTIO

6C010, t3
i0vE900,600

Df, Al8{0,660r S0lJll}1, I r 70,6! PR0C0

Df, Al760, 660r S0Ull0l,3,80, 6r PR0CD

I2'760!Y2:660

EIIl)Pft{l0

0EFPiocsc0Rg

vDu26

C0L0URtl0r C0t0URl0

OEFP

tc0t
c0RAr2

t3

l7t0
1750

1760

ETIY

t770
ELNY

r780

1790

1800

t8l0
t820

t830

DELNY

t810
EI,TT

1850

r860

t870

r880

1890

rt00
OELAY

r t10
l)ETAY

1920

EtTY

1930

l9{0
1950

1960

1970

1980

DELAY

1t90

E[NY

2000

2010

2020

2030

2080

2090

2100

2t t0
ELAY

2t20
ELAY

2t30
2l t0
2150

2160

It()v

D8n

CLSr

Pf, IT

5,l0)
{{icu
'iPq

IJtrO

l5r0
l5t0

ELAY

ltao
1570

1580

lrr0
l600

t6t0
ELIY

1620

ELTY

r6t0
r6l0
1650

1660

r670

r680

LAY

l6t0
r.AY

1700

ELAY

l7t0
1720

1730

2010

2050

ELAY

2060

?070

iInBl
;' l0i
.dinq

8800,

1760,

l2=i60r Y2={00

EI{DPROC

{00

{00r

500

0

0 Rt}

0,
i0t,E500t 100

0RAl5l0i 100! touil}l t l,l0,6r PR0CD

I tr5l0r Yl.{00
EIIDPR(lC

OEFPRllCDRAI3

tc0t0r lJ
It)l/E300,200

DRnI300 r l60r 8otlll)l,3 r l0,6: PRoCD

DRlIsl0, l60r S()t IDI r 3,10,6r Pf,()CD

I lt5{0! Ylrl60
Emfnoc
DEFPMCDNAII

tco.or t3
i0v8100,tr60

I}[1160rl0or3tltllDl r3,l0t6rPnllCoE

DRAI60r l20r S0UI0l r3, 50r6r PR0CI)E

DRAIS{0r 120!S0UilDl r3,60,6rPf,t}Cl)

llrilo! llrl20
ETDPN(lC

l)EFPRt}CDNTTT

RAIT

,J60

, 360: S0lJll0l,3, 70,6rPR()C

DRA|l2l0, 120:S0UIDl,3,80,6rPROC

0R41760,l20r S0lJilDl r J,90,6: P80CD

I2=760: Y2= 120

EIDPNOC

DEFPROCI)RAIS

BC0L0i l3
t0vE 1000,200

Df,lll000,160: SOUll0l ,J r 70t6rPR0t

0R4I760, 160: S0UI0l,3r80,5! PR0CD

I2.760: Y2,160

EIIDPR()C

DEFPROCDRAT9

6C0Lo,l3

0?tY/xt'
?2IO iEPEA]

2220 IIIPUI IA8 (l0 r30l r Rrpl yrr U'LEFI
t (R.!l yl, I )

2230 UXIIL Ir:'Y' 0R lr:rll'
2250 EN0Pn0C

2215 r

22IO DEFPROCEiD

2??0 C0L0Unll0rC0I()URl0

?280 CLS

2290 Pf, ltl IAB{6, l0) ;'G00DBYE'
2500 EilDPR0C

2310:
2320 DEFPNOCDETNY

2310 FoR oELnY=l I0 500

23{0 I{EII
2350 Er{0PR0C

I2'760r Y2:710

E[0Pn{lc
Pg.:nl6HTri{
I Il8{J,51;'Y0llR SC0iE rAS'

iBI6liTi' C0IRECI' iIAB(3, l5)
Ity';Dl;')';It8{!,?01;'(8r
e;'I)';It8(2,25) ;'All0IHER 6

2t70
2180

2190

DEFPRl)CI)

8C010,ll
r0vEr200

DRA|r2{0

?

I

i
l
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BBC/EIECTBON PROFESSIONAT SOFTWARE
Our aducational softwarc is used in thousands ol schools and homes

thtoughout Great Etitain.

EDUCATIoNAL 1 BBc/tL€cTBlfl Tape.scl 1isc fl0.00
llours oI Iun and l!arnin! lDr children rqed live i0 nine yeali Animaied qraphics will 0ncouE0.
childr€n io €nioy c0uniing. maths, sr.llin0 and lellinC the lime. The tape indudes six pr0gramt:

MATH 1. MATH 2, CUBECoUNT, SHAPES, SPELL and CLoCK

. . An excelent mixtute ol ganes . . Pesonat Solt''are Autuhn 1983.

EoUCAII0NAL 2 ,\c/tLtcTB1tt rape t8.00 ,isc t10.00
Alrhouoh smilar lo Educaiional I lhrs ta0e rs nore advaiccd dnd armed at savEn lo llvelv0 Ysar

olds T-he rape includss IVATH l. MAIH 2. AB[A. MIM0BY. CuBtCoU[T and SPETL

FUN WITH NUMBTBS BBc/ELffrn1 Taeet8.00Disett000
Th€se pro0ralns will leach and issl basic couniing. addition and s!btraclion skilk l0I lour lo
reven;eaiolds. Th. laoe rnrludes C0UilTl G. ADolr,lG. SUBT8ACT|0iland an.rcade ivpe gams

mrr.d honkFT MAIHS *hi.h wrll er€r.rs. addrt,on and sublracl.on Wiih sound and usual

FUN WITH W0RDS BBc/tLtcrR?N rapet|.00Dbctt|u)
s;,i vour tun wrlh alohab.l0uzl0. conlrnu€ /our plaY wrlh VoWtLS. lea'n lhe dillo'onc€

["-nnrsn rUfnt .o ilttn. itvs lames $iih SIJIFlxEs and reward Youuelf wtih a qame ol

HANGMAN,
... very go\d indrsd .. A&B Conqutin! - Ja|/ reb 1984

'These are excellent p.oorams which teachets on the prcject have no hesitation in
reconmendins to other teache6. . . Cohputets in Ctatsrcotu Ptuiect.

JIGSAW AND
SLl0lNG PUZZLES b'P warl,et 1ilc,tLEcTB1tt rapatTesDEcIsss
Thereare two irqs.ward lour slidin0 puxlsson a 3'3 and 4 4 grrd Each programsla s oll al
sn easv levsl l0 snsur. inilial suicsss bun0'adusllv h!comes hard0r ll helps ch'ldr3i lo d.v.l0,
ioarrsl'rmagrnalion and rn 30lvrg probhms Ths l.pe rnclud€i 0BL0[G. JIGSAW. H0USt.

iIUMBERS. Ct0W .nd IETTIRS

KON-T|K| w "t. rmos BBc Tape tt2 95 Dtsc t11.95
Srmulalion pro0ian hai€d on Thor Hsyerdahl's x0N TlKl arPcdrlron tnl0v a lourneY on lh! X0[
Tl(l rscordino 

_on 
a mao lha raft 3 losilion and enllnn! nol,s rn ihs logbool0n clealura3lound

unusual avenis erc. lnclusrvo ol booklel. backqround 
'nlo,flaiion. 

maps snd lullv supp0rl'ue

* *sPEClAl. 0FfERti
aal thtr. aial.s rnd d.tluca ta-00

Add 50p 9&9 pet o'dst Ptease stata qBC ot ELEClq1lll ot
4U ot 80 tac* lot d$es

Golsm Ltd, DoDt ES, 77 0ualitas, Bracknoll, Eorks BGl2 40G. T0l: 0344 50720

HAVING TROUBLE
OBTAINING OUALITY
COMPUTER LENGTH

CASSETTES?

JP MAGNETICS
can Solve YOUR PROBLEM

We are specialists in the supply of bulk
custom wound audio/computor cassettes to

Trade and Education users

DUPLICATION FACILITIES FOR MOST POPULAR
HOME COMPUTERS

I6 TRACK RECORDING STUDIO

Contact ua for price lisvquotations now
Competitive Rates

J P MAG N ETICS LTD
UNIT 14,7 MARY STREET,

BRADFORD BD4 8SW
Telephone: lO27 41 731 651

Expandable console for the
BBC Micro

As supplied to Universities, Coll696s,
Schools, Business and Home Users.

Not,ustamoniror/'lvsrandbutan SPECIALTORCHMOoEL
u'pj"i'on con"or" *''i"h gives you' AVAILAALE: f46 99
micro the professional too-k. Proiects + [4 carriage
and encloa€s your micro whh room for
disc drives and 2nd. processor or
teletext adapter etc., all untidy
connecting wir€s safely out of sight
wiihin ths console. Made of light yet
strons aluminium with a textured finish
in matching 8Bc colour. Availsble now
6 bolt on exlra module to the console
for further expansion options. YES this
console will srow wirh youi needs.
Basic BBC console as shown f44 99 +
f4 cafiiage.

ELECTRON CONSOLE
The console will house the €LECTRON
and will saf€ly suppori the exPansion
interfac€s which will plug into the rear
of the micro and will suppon the VDU
at eye level. Tidies up all wiring
berwe6n the micro, cassette and VDU.
The console slores lhe cassette and
tapes and will allow space for drives ai

Eloctron consol6 a! lhown
f34.99 + f3 p&p

Mait order onty - iewing by appoiltmel'
Pl€ase add 15% VAT'

For fuiher inlotmation or send cheque to:

27 WYCOMBE 8OAD, LONDON N17 gXN

TEL: 01-801 3O14 (24 Hr Anssphone)

Silcnt
COTU\P{.JTEES

Bolt on €xpanlion modulo
f14.99 + t2 p&p
Fr6€ security brackot to
€ducational us6r3 on

Matching Prints, Stand, can doubl€
Ior VDU Sland ov6r tho micro -
only f14.99 + f2 carriage

THE Voxbox
Recognises Voice,

Too

The Voxbox has a new capability As before, normal
human voice can be stored on disc and accessed from
your own programmes. Now also, the same Voxbox can

be used for Voice Recognition Make your BBC Speak
AND Understand. Complete system f97.OO all inc.

SYSTEMS CAN BE PURCHASED SEPARATELY

Fot infomation and sales, please contact:

Multiplex Computer Services
25O, Eastern Road, Brighton BN2 5TA.

Tel: (O273) 606860
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,"$"$",**
F\\

BBC,TIICRO

By honding ,n thls ooucher
ot the door you saoe fl otl
the norrl,,ol odmrssron
pdce ol fi bdult"s) ond
fr2 (chrldrcn).
(Volid lor o noxinum ol 4 people )
(Only 1 Douchet per peBon)

10am-5pm, Thursday, 25 October
10am.5pm, Fridag, 26 October
10am-5pm. Saturday, 27 October
10am-4pm, Sunday, 28 October

Alexandra Palace
Wood Green, London N22.

1

Reduced prices for
School/College
Groups
Entry ooly €l per ctudent lf
booLlngs are made in
advance. S€nd your cheque
Lmade palnble to Databaee
Pubhcatlons) and SAE to:
aiectron & BBC Micro User Shop
al Chester Road, Hazel Grove.
::ockport SK7 5NY
. el: 0614S 8383
. ) 1d lot o mininun ol 10 people

This ooucha, is unfih fl pu h

I

Communlcatlone and netruorklng are the turln
thernes that will rer,olutionlce cLasaroom
computing. Whaterrcr age group or subrecl lrou
teach, they wtll soon become a reallty lor you and
your puplls. See for yourcelf the enormous
potentlal they offer ln speclal dlsplays at tlre
October Electron & BBC Mtcro User Shour.

Alexandra Palace, l.ondon N22
Thursday to Sunday,

October 25ro2E

rRo
e

BBC I'll(RO

&$'$'"'
tol

$tlo*

rbolfig10\

SAVEMONEYwith
our Special Travel
and Hotel Offer
Vi6itoE to the Shou, can obtaln
cul-price rall llckets from ANY
statlon ln the United Kingdom
- plus speclal reduced prlces
at lrndon hotel.. Wrlte to:

Travel Offer. P.O. Box l, St.
Albans ALl 4ED with SAE or
Telephone: St AJbans 3475
quoting: The Electron & BBC
Micro User Show.

trtr8
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Figue I

CURVEFIT finds the "best fit" curve
ahrough a set of input points and then
allows the curve to be seen on the
screen.

The program is menu driven and
provides helplul error messages for a
number ofcommon user mistakes. Data
points are entered with very easy to use
full screen input and may be saved for
future updating. Any one of five
different equations can be used to fit the
data.

Fitting curves is valuable for
forecasting or interpolating. It is also
useful in computer programming where
a simple equation can replace long
tables of numbers with resultant
memory savings.

The theory and details ofcurve fitting
can be found in any good book on
statistics, so we won't go into that.

This program uses the least square
method on either the original equation
or its translormation. The equations
listed in Table I are available.

The program attempts to determine
the coefficients a and b which best fit the
x and y data you supply. At least two
x,y pairs are required to determine the
curve. Accuracy decreases as the
difference between the x and/or y values
becomes small.

The program is quite large and
requires 32k RAM, but it may be run on
a disc based system. REM statements
have bcen left out to provide room for
indentation and meaninglul variable
names.

After loading and running a menu
appears and a choice can be made by
either entering the number or first letter
ofthe desired option. Quit is used to exit
the program or return to the main menu,

Type the number I or C to access

menu 1. Option I allows you to select
any of the equations listed in Table I.
You may return to this option at any
time to try a different equation.
Selection of any option will return you
to the main menu.

You must enter data either through
Edit or b1' recalling data which has
alreadl been entered before plotting.
Enter Edit from the main menu by either
typing 2 or E.

When in Edit you may use the cursor
control arrows to select an x or y cell. A
number is typed in and the Retum key
or cursor arrow key used to make the
program accept the entry.

After enry any cell can be changed
by reselecting the cell and entering a
new value using the same sequence.

A cell can be blanked out using the
red function key f0. At least two data
points must be entered to obtain a plot.

The lowest and highest values used
for scaling the plot are set with Edit. The
smallest x value entered will set the
lowest x on the scale, with the largest
value of x specifying the highest value.

Specifying an x value without an
accompanying y value is allowable.

Replace long tables of numbers
with a simple equation - and
save memory too - in this
extremely useful program by
FRANK MILBURN

Minimum and maximum y values may
be specified in a similar way. This allows
you to scale the plot selectively.

Cell numbering starts at 0 and runs
through to a maximum of 99. Because
large numbers of points slow the
program down, the program has a built
in default stop at cell 20. This may be
reset at any time by respecifying the
maximum number of points in option
3.5.

When you have finished entering
your points return to the main menu by
typing Q for quit or pressing Escape.

A plot can sometimes be improved by
addiirg titles from options 3.1, 3.2, and
3.3. Enter option 3 then select each title
individually.

The red f0 function key will erase a
title provided nothing else has been
entered on the entry line. After keying in
your title press Return to get it accepted.
Also available in option 3 are grid lines
and a printer option.

To get a print ofthe plot you will have
to supply a screen dump routine in
procedure PROCsdump. The example
shown in Figures I and II was generated

Tam to Page 74

Plot it
with

GurYefit

Type Curve Equation Remarks

Linear
Hyperbolic
Logarithmic
Exponential
Power

Y:a+bx
l/y:a+ bx

Y:a+b ln x
y must not be 0
x must be positive
y must be positive
x and y must be positive

72 Micro User Education Special
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PROCerror

PROCcurveopt

PROCedit

\ 'o,lo/o,Ho/o and Yt%

PROCplotreport

PROCplo.
PROCworking

P ROCreport

: ROCmenu

ROClinedit

ROCscreenedit

OCquery

Attempts to intercept common user
errors and provides helpful messages to
allow correction.
Sets up the menu for selecting a curve
fitting option.
Main routine for the full screen editing
feature. Accepts input from the user then
calls PROCscreenedit and PROClinedit
to display information. A loop is set up
which repeats until Q or q is input and
flags an exit. The inner loop reads one
character at a time until the user has
finished entedng data for a cell. It then
stores the numeric value ofthe entry into
the appropriate x or y array.
Set the starting location, current array
element, horizontal position, and vertical
position for the edit screen. Resident
integer variables are used to speed this
section'up but it could be greatly
improved with machine code.
Sets up the menu for input of plot and
report options.
Driver routine for the plot routine.
Simple routine which informs the user
when the program has started work on a
particularly long calculation.
Generates the report option. Use is made
of @% to format and functions FNXcalc
and FNYcalc to calculate X and Y
values,

Generalised menu input routine. The
variable maxr% specifies the number of
menu options not counting Quit. A$ and
menu$(o) hold the title and instructions
while specific options are held in
menu$( I )-menu$(max96). Error checking
is done to make sure the option specified
is valid.
Changes one line on the Edit screen.
Teletext control codes specify the
background and foreground colours of
the screen. The numbers going into the
cells are padded to right justify them. A
value of -1E38 is used throughout the
program to denote a null value.

Used to initialise the screen or scroll it in
the Edit. It builds up the screen line by line
using PROClinedit. User instructions are
then printed at the bo(om of the screen.

Generalised routine for entering charac-
ter strings.

PROGRAM STRUCTURE
PROCleastsqr

PROCinit

PROCgraph

FNXtransform.
FNYtransform,
FNAtransform

PROCpoint
PROCcurve

FNscreen

FNYcalc

FNXcalc

PROCsdump

FNok

FNexponent
FNmantissa
PROCsave

PROCrecall

Performs the least squares curve fit. A
loop is set up to cycle through the points
and sum the necessary quantities. An
appropriate GOTO skips over any null
portions ofthe array (those which contain
the value -1E38). The coefficients are
then determined. transformed if needed-
and R calculated.
Initialises a number of major program
variables. Telet€xt colour codes are
stored in meaningfulbut short names (e.9.
y$:yellow and bs$:back space). A
default value is then given to all variables
the user can alter.
Draws the outline of the graph, scales it,
and positions the titles. The section which
prints the vertical scale examines the
string to ensure it does not print over the
axis. If the number would otherwise run
over the axis it is printed in exponential
format over two lines.

These make the translormations necess-
ary to perform the lea st sq u ares
calculations of other than linear func-
tions.
Plots user input points on the graph.
Draws the curve determined by the
program to be the best fit onto the screen.
Calculates the screen coordinates of a
point given the value. screen length. and
maximum/minimum value to be plotted.
Calculates a Y value lrom the appropriare
equation given any X value.
Calculates an X value from the
appropriate equation given any Y value.
Makes a call to a machine code routine
Ioaded before running the program. You
may insert your own screen dump here or
leave the option out if you do not have a
graphics printer.
Checks the X and Y arrays to ensure the
conditions listed in Table I are met.
Determines the exponent for any number.
Finds the mantissa of a number.
Saves all variables which can be directly
altered by the user. The variables are
saved on a lile called "DATA". You
might wish to alter the program such that
other files can be specified.
Retrieves the major variables from
"DATA".

Figure II
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screen. For a long report you can stop
the screen from scrolling by holding
down the Ctrl and Shift keys together.

The coefficients for the equation are
given as well as R, a measure of the
"goodness" of the fit. You can
interpolate and extrapolate by speci-
fying an x value without an accom-
panying y value in the Edit option. Press
any key to return to the main menu.

Option 6 allows data to be saved for
future work. The data will be saved in a
file called "DATA". In a cassette-based
system position your tape carefully
before saving or recalling the data.

Finally Quit or option 7 will return
you to Basic lrom the main program.
But first you are prompted to make sure
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*ith an Epson FX-80. You select option
4 (plot option) from the main menu after
specifying the printer option "ON" in
option 3.4.

A fter enaering data it is simple to get a
graphical idea ofhow well your data has
been fit using option 4 in the main menu.
The t symbol is used to indicate the
points you have entered and a line giving
the best fit is also drawn. Press any key
to return to the main menu,

Option 5 gives a report listing points
and the difference in calculated and
actual values. II the printer option
(option 3.4 lrom the main rnenu) is ON
the report will be sent to the printer and

you really want to exit. This could help
prevent losing data you realll' meant to
save before exiting.

By the way, don't be put off by the
long insructions. The program is a lot
easier to use than to explain!

The program starts by calling an
initialisation procedure and then setting
up the main menu. Note the use of a
common menu procedure (PROC
menu) with an alphanumeric array to
hold the choices. The ON cloice GOTO
construction is used to select an option.
This structure is used for all the menus.

An error recovery section follows the
main menu. All errors encountered by
Basic are handled here and control
returned to the main program.
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The System That's An Education
ln ltself

coMPUTEh BASED AUTHoRING
lf you are involved in teaching, whether in school or
industry whatever your subject then OUIXLEARN will
interest you. No need to search for ready-made
educational sottware. OUIXLEARN now enables you the
teacher to design and write teaching material.
You need have no programming experience. OUIXLEARN
is easy to master but with powerful facilities.
Construct lessons containing text and pictures in colou. us-
ing TELETEXT characters or your own set of 128 graphics
characters. lnclude questions for the student to answer -you decide how the lesson proceeds. Link a lesson to
cassette tape for simultaneous audio instruction. Set
up your own libraries o, text and pictu.es for use in dil,
ferent lessons. ldeal lor preparing lectures, training
courses, advertising material and demonstrations.
Designed to be used with the
BBC Model 'B'(OSl.O) and disks. (57.")
OUIXLEARN rs supplred on disk, with audio cassette, and
instructional material included. The disk and cassette con-
tain a lesson which will teach you how to use the system.
Price 875 (incl. VAT + P&P)
Stat€ 40 or 8o-track DISK DRIVE
Payment with ordcr to:
OUIXTOR LIMITED, 7 HASLEMERE AVENUE,
HALE BARNS, WA15 OAU.

OUIXLEARN was developed as part of an Open Tech proiect.

OUIX1EARI{ utcnotAxColllprrte;sav ACORN SPECIALIST COMPTITER CENTR.E
,if'i

ACOINABC @MPU'MRS:
AcomEl..rhn
El.cron P uson. 59.95
aac Mod.la
aBcMod.lB+DFS
Aco.n T.leiexr R(.iver 22s.00
Acorn6!0r ?nd Procollo. 19900
AornZS0lndProc.$or 199.@
Acom IEf,E rnrerf.c.
Bilsricl

Vles RoM
Wordui.e ROM
vi.s.ll*r RoM
a.Bu Dar.b.& Da&
Ulk.calcSpEtdrhelROM 7a
CohpureConcoplriom 333s
T&LtuROM
C.rmd.r EPRoM
BCPI- ROM
Sld.wileROM
Solldhl32K Sld.says R M s7 t5
s.udills6xErt.nrinn
S.lldisl r2tx std.Yayr RAMspach synrl*izr (nl.d)

BBCUPGRADES:

PRINTERS:

aBC flRlvrv

MODEMS:
cr!pevine/Commd.r Mod.m

MONITOtSI
D.cc. RGB St.nd&d
Mlcbvrie cub skndird zz3.3s
Z.nnhClM
I}@. Tv/Monltd

zsoDl;F&-
DISCDRIVES:
Fullmqeavil.bte PoA

WE OFFER A FULL RANGE OF SOLIDISK SIDEWAYS
RAM PRODUCTS INC. A SOLIDISK FITTING SERVICE

WE H VE A TIANCE OF BUSINESS T WOAD
PROCESSINC PACI(IGES BASED AROUND TIIE BBC

& TORCH COMPUTERS
ACORN APPRO!'ED SERVICE CENTRE

Our wo.bhop ofilB a.onpbhonrlvc sedi.. imludln8
R.ptIB ud UpsEd6 by our om ..8tod

IORCHCQMPUTERS:

EDUcATIoNAL & INDUSTRIAL E UIRIES \I'ELCOME
PLIiASE PHONF FOR OUR PRICF LIST

F All Drie6,nclude vAT. Posr & P..lino r
EfJ ,rcmsl ti lsmall n.Ds Ro", ;,.,n '*t" $

TIAINFORD INDUSTRIAL ESTATE, MILL LANE.
RAINFORD, ST. HELENS. MERSEYSIDE

PHONE O7,l.Aa EZ42

LIGHTPEN
IIEIT

REI,EISE
ATARt..VtC-20..C8M64.. BB
A beautilully styled, high
quality colour light pen
with touch controls.

BBC Graphics eoitor t9.00 inc. vnr

Allanti-static and fire-resastant to BS 3120:-
(Forolhermodels quotationspleasering)

BBC (r
CBM (r
Atari 600/800 XL ((

f3.00
82.00
82.75
€5.00

DUSTCOVERS
E son BX-80 (r

lil

lil

lt

GRAPHIX.ED

FREEPOST
EOO'LE, mEnSEYStDE L2O OAB

BBC ANALOGUE
JOYSTICK o5193[15511

Fullioystick conlrol- in any
direction -and il tires too! !

oNLYtl 5.00 incr. vnr
Also in CBM 64 and VIC 20 versions 24hr answerphone

.I

Easy to use... simply hold the LIGHT PEN
against the T.V. screen, place a finger on the
'Touch Contacl and the pen is working. You
can p,roduce programs in which the LIGHT PEN
places data (alphanumeric or graphical) onlo
lhe screen. removes data from lhe screen or
lriggers otf a senes ol evenls or rnslruclrons.
Pen comes complete with tony page light pen
manual, ten lree games and draw sottware.
At Last!l
A trul,' protessional design standard lighl pen
drawing package. You really can draw accurale
detail drawings quickly and easily using this
superb 100'/o machine code software supporled

to add an unlimited number ol your own symbols
egr musical, mathemalical etc with others to
come soon ,rom Stack. Prinling routin€s are
included Ior CBM and Epson prinlers and
custom driverscan be added. Forfun. tengames
for the pen are included in the pack logether
with tlvo sample pictures- All supplied on two
double sided tapes wilh instructions for transfer
to disk operation. You really must see lhis to
appreciate just how good il is.

Name

Address

I

I

I

I
I

I

I

ONLY E28.OO incl. VAT
by an extensive.and helptul manual. Euril rn FREE POSTAGE!!
archileclural and eleclrical symbols wilh facil res

Slack Producls ae avalati0lMn selecl€d blarchesof GREENS. 0E8ENHA[6. DlXol{S. JoHN E aES.SPECTnUM.W.H Slrm6. TESCo LIGHTNING
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ffi

HOW TO ORDER
Most computer dealers either stock or
can obtain StACf t(X, products for
you, or you may order dirscl from us.
Packaging and postage is FREE within
the U.K., overseas cuslomers please
add airmail postage.
Payment may be made by sending a
cheque, poslal order or by credit card,
24hr answorphone service.
Please send me full details ol your BBC
producls.

I

I

I

I

I
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Ootionol fllicro Cantres
Education Division 06l-429 8157

These products
are ALWAYS
in stock:
o BBC Model B, with optionalDFS, Econet,

Wordwise, etc.

a Macintosh, Apple IIe, IIc and Sinclair
Spectrum.

o 3", 31" and 5]" single and double disc
drives.

o Microvitec low, medium and high
resolution monitors.

o Full range of dot-matrix and
daisywheel printers.

LUs
BBCMouse * Joysticks
All leading educational software
Graphics tablets * Graph plotters
Chameleon colour palette * Light pens
Hard and floppy disc based Networks

P
*
*
*
*
*

If you
nee
we cgn

prouide it!

itd
ExcLUsn/E

TO NMC:

etkcsononsexteMRO troh 9osehttontlae 9ntsF ardbokeyrocMCBBehtno

For etc:pert adol ce, a frc,e rcik-futtom quotc or iust a ftiendly
chat"phone 06,7-429 8757 and ask for Gotdon lulackenzie.

N atlonal NIt oo Cenbeq 36 St Pebrcgatc, Slo,ckptt SK 7 7 HL
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UK's LOWEST PRINTER PRICES !6Me
ORDERED TODAY - DELIVERED TOMORROW

FaEE manual whh every printer explains fullv how 10 interface and
Dass control codes f'om Your BBC to Epson compalible printe's.' 

includes multi mode screen dumps plus much more.

DOT-MATRIX

DOT MATRIX PLUS NEAR.LETTER OUALITY

DAISY-WHEEL

ACCESSORIES

COPYALL DISK

Educational, G'mnt plus Oseas Orders Welcome
Pleaso add 15% VAI Delivery- PrinteE €lo.m Papd €3.0O. Other sop
Prirtdhnd, Unit 27, Estate Buildings, Railwav St, Hudde6feld HD1 l JP

Op6n Mon Fr 9.15-5pm
Ooen Sal Morn 9.15-l2 3Opm

EPSON
EPSON

EPSON

EPSON

EPSON

RX 80
RX 80 F/T

RX.l00
FX 80
FX,l00

t189.95
8219.00
8329.00
t317.00
8425.00

t249.00

JUK| 6'100
EPSON DX,IOO

e325.00
83s6.00

WORDWISE
PAPER (2000 Sheets)
BBC/PRINIER CABLT

932.00
i12.OO
c.ro.95

a
a
a

Cop'es ALL prolecled disks rnc. lape lo disk ulilities
Eest on the market
6ii,l.ii,i,,i #il;t to your brank disk 9|0.25

TEL (O4a4) s14105

PLAY
your favourite games on the
BBC MICRO.COMPUTER

PACI( I PACX 2 PACK 3
Bandit Poker Draughts

Hangman Sums 0's and x's
Lotto Give and Take Countdown

PACK 4 PACI( 5 PACK 6
Bingo (iosk Roulette

Battleships Scisso6-papel-stone Pontoon

Rummy Snap Horoscopes

PACX 7 PAC|( 8 PACK I
Solitaire Anagrams Ludo

Grand National Snake and ladders Tiddly-winks
I\,4azes Doodles Dice

PAC|( l0 PACX 1l PACK 12
[ox and Geese Nine lvens Morris Tiles

Lazer Chambet Heads or Tails Goll

Numher ouiz Planets Word ouil

only flo cach P.ck
Any 5 gamo ssloction onlY f15

Any l0 gamo soloction only f25
MAP.VENTURES

ilouse of Flankenstein Castle ol Dtacula vslley ol Dinosaurs

Realm of Atlantis Pyramid ol Tutankhamen Temple ol Zeus

Land of 0r lvare ol the Minator Complex ol Numbers

Amazingly only f5 oach

All s MAP-vEltlTURE pack onlY f30

MILL SOFT
'Humlord Mill', Bedlinglon, Northumberland NE22 5RT

(TAPE - Please state Model A oI 8: olSC - Please slate I0Im,t)

NEVEB KNOWLINGTY UNDERSOLD - PBICE IOB

PRICE, SERVICE FOR SEBVICE

Computers Printers
Special offer - BBC 'B' + Epson RX80 fl 88.95

cassette recorder + 5 Ac0rnsolt Epson RX80F[ f213.00
games f346.90 Epson FX80 f316.00
BBC'B'+0/l f408.00 Epson l\4X100 f366.00
Electron (ex stock) fl73.00 Epson FX1 00 f424.00

cumana Disc Driv-es- ?ifl;teJ;J'* 
t'l8058

331133 fltil| paper(2000sheets] r1r00

;iiffi ii;;.66 ui.,o,i,,.T+gniror"rruooo+ manY more sanyo'sltom flgs.()o
Eploms saba TV/monitor €2()o o0

sidewavs RgM Board f36.00 Accessories
2764's P.o.A. Disc lntsrface f85.00
21128's P.0.A. Wordwise f32.00
8271's P.o.A. ouickshot Joysticks from €5 95

SAE for lists- state machine
Add 8Op carriage - small items. C7.00 carriage - large il€ms.

Add '!5% VAT to total
Sange ol dsskslor ilansponing computel equipmenl kom classrcom ro classmom

Access and Barclaycard telerhone orders to JANI on 0455 612139
TOUCATIOI{ AUTHOflIIITS ORDTNS SUPPIITO AT VENY COMPETITIVE PNICES

p f.olelr Crlmputct SYrterns

SH()P

7 Goventry Road,
Hinckley, Leics.
Tel: 0455 612139

()PEN N(]W
75 Cross Street,
Sale, Manchester
Tel: 061-905 2144

0tFtcE
36 Derby Boad,
Hinckley,
leics. tEt0 l0t

EI

II

That's righta good quality
12"green screen monitor
foronlv€79.00- it isfully
supported by
u-lvicrocomputers and
availablethrouqhvour
localdealer.
Technical sPecs: l2"green
screen, 90'def lection,
compositevideo input,
'15 MHz bandwidth-
use itwith Apple. BBc
micro orwith most of the
popular micros, for
40 cotumn, 80 column
ormono graphics.

Toorder:
51020U.VIEW12"qr€en

PricesexcludevAT&delivery

Ask about quantity prices !

!GRO
€79.00

ll-
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CANON PW,IOSOA

A SUPER VALUE
12" GREEN SCREEN

MONITOR
FOR THE BEEB!

u fiilicrocomputers Ltd
winstan ley lndustrial Esta te LongLane

warfi ngton, ch€shirewA2 8PR
Tet: 0925 541 I7 Telex 62927911I\rlCPOC I

r!t

T 
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I

ataaccess
diskdrive

@

iglen

t
Replacing your cassette r.eith a disk drive m€ans data access
in seconds!VIGLEN TEACS udr'r(e ofhers have been specially
modified to opetate successfully with ACORN and other liling
6ystems, over coming RANDOM accessing problems
nortnally expedenced leith these disk drives. Prices include
V[T, Formating Disk, User Manual, Case and teads,

Full Trrelve
Months Guarantee

siarerh,ch lay;u yo! prere! AorB

a

Tiack
swiich
on lear
panel

aoQao

lllllllt,Llr-*

SWITCH

It
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THE HM EXTERNAIROM
BOARDS Advertisers in

24

4

this issue

Golem Ltd

A'l Business Comps

4mation Ltd

Highlight Software

lntegrex Ltd

J.P. Magnetics Ltd.

Kosmos Software

L.C,L.
Leigh Comp Systems

Microjen Soltware
Microman
Microvitec

Mighty Micro
Millsoft
Multiplex Comp Serv
Musicsoft

T.S,L,
Tekform

U-Micros

Viglen

60
49

65
28
83

2
20

70

24

84

70

62
8o

58
76

a2
80
70
28

National Ext College 24
National Micro

Centres 62.7A
Newark Video Centre 58
Northern Computers 82

Pandasoft 62
Printerland 80

Ouixtor Ltd 76

12
70
62

58

26
83

80

46,61,81

Ca.son Oevelopments
Chaddington Software

Datapen Microtech
Dataware
D.E. Systems

Ebury Software
Electronequip

Resource Facilities 26

Sherston Software
Silent Computers
SoftWarehouse
Stack
Swift Machine Soft

For the BBC Computer and the
Acom Electron

s49.9s
+ VAT

Manufacture
British

northernw

0 sRrrIsH MANurnqrunr O er,rcws 8 RoMs oN UNE
+ HAIDWAIE-BASED RoM SEI,ECTIoN AvoIDS S TTWAEE

INTERAC'IION BETWEEN I'TIUTY ROMS

+ SWITCH TO RXQT'IRED ROM T'SING MANUAI SWTTCH
OUTSIDE THE T'NTT

+ RED LrcHTs rNDrcAlE THE sEr,EcrED RoM
+ HIT 'tsREAr TO ACCESS ROM, NO NEED TO USE

SOFTWAXE COMMAND
+ INCLUDES zF soct(Er, poR INSTA}fT CHANGTNG oF A

SELECIED ROM
0 Ncluprs rsc cABLE AND RoM socKET coNNEcroR
+ INCLI'DES SIMPLE FITTING INSTRUCTIONS.

JUST PLUG IN AND @!
please cont.cl: Gareth t itttrer

irdK:Gr mfiil:*-
EEffiY,m.r*

rHE Hffi s.zs"Bf,?r=t LARGEST COMPUTER CENTRE
in

MANCHESTER
BBC, COMMODORE, MEMOTECH, SINCLAIB,

SHARP, SANYO DEALERS
AMSTRAD IN STOCK

COMPUTER STATIOIiERY, OISI(S, PI.UGS, S()CXEIS, CABI,ES. EIC,

TltEPH0Nt AiISWEBIilG MACHINES/CoRDLESS PHo ES: 0W I SmCX

Wida r,nge ot books, sottwar, {0ducslional sofurao spocislisl l.

Showroom, demonstr,lion lecility. Prices include VAT, all ilems

svsilable mail odor. P0lson.l [4on sch.m€.

Supplion to lriiv.llilit! !nd all l.adinc Schook

SHERWOOO CENTRE
268 WILMSLOW BOAD

FALLOWFIELD, MANCHESTER
TELi 061-224 8117

BBC MICRO
88C I (FrE 8s@dsr & Gamosl
Electron ......................
6502 Second Processor ....
280 Second Prccsssor ......
Bitslick systsm .............

f
.f
fl

39.95
5S.S5
43.75
.. f45
.. f33
..f33

f219
f r 55
f.229
f388
f289
f339
ft 99

PRINTERS
Shinwa CP80 CTI ...
0livetiiJP10l ......
Star Gemini I0X ....
Juki6100...........
EosonRX80tT......
c;nnnn 1080
Cosmos 80 ..........
DISK DRIVES
0pus, Pace, Cu mana

ACCESSORIES
Wordwise .. . . ....... .

vtEw .................
Gra|0ad ..............
Srdehavs ROM ......
GraDhict R0lt, .......
Disc ooctor .........

MONITORS
SanYo l2il ........
Phi|irs...........
Micrbvilec........
Microvilec Medi0m
Sanvo Medium ..
tidelirv ............
JVC M'edium .....
JVCHigh..........

. f89
. f89
f229
t215
f227
f217
f199
f.212

f399
f199
fl99
f299
f374

ANNOUNCEMENT

northernEre

* Northem Computers armor:nce 6 new models of
Micropulse 5.25" disc &ive, manufactured and
assembled in the Nonh West, for the BBC
computer.
These drives are exactly compatible with the two
Acorn/BBC disc formats. They are based on the
highest guality Teac mechanisms with built-in
power supply, as previously supplied by
Cumana Ltd.

't AIso: High Quality 3' ' Compact Disc Drives

* Each Micropulse disc drive is supplied with a BBC
cable, formatter utility disc and comprehersive
S5page disc filing system manual for the BBC
computer.

* For futher details send large S.A.E. to :

+ffi*
ffi

+ v.A.T

+ V.A.T

82 Micro user Educalaon Special

ChurchfeH Road.
raoDGItAM
Chshire WAO 6RD
?el 0sa8 351 l0

MIGHTY MICRO mm

t Prices from

* Prices from

Nonhem Computers,
Churchfield Road,
FRODSTIAM
Cheshire WA6 6RD
rel0e28 t$llQ



Clore Approximation of Text to Speoch
Verbal Acknowlodgemont on "powor up"

Unlimited Vocabulary Word Represontation to Sourd
User Programmes Ea3ily Modified by using a Simple

rS Command

V2 veraaon..'SK enabl6s lpoaking kayboard options
Speaks makG of sound of koy pressod

(ideal tor virually handicapped)
FITS INTO ONE OF THE B8C FOM SOCKETS

Price: D.E.fALKER f41 -00
D.E.TALKER V2 E47.OO

These include P&P- Plus simpla fitring instructions and User Guide.

PIsase make all Chequ€s and Postal orders toi

.S-S OO PER C AL EB FR ADGE EL IST IC EX P EEAL EE D OH SH US

44 Cross Street, Widn6s, Cheshire WA8 6LT

OFFICIAL OBOERS WELCOME

5peech Sqnthesizer

ffi. H. 5Y5TH$S5
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SUPERB HARD COVERS
for your BBC Micro & Electron

TOP OUALITY MONITOR STANO
A high quality steel stand designed to combine a pleasing
appearance with high rigidity. lt bridges the BBC Micro and can be
used with our hard cover. lt has solid rubber feet and has a durable
stove enamelled textured finish lo match the BBC Micro. Platform
dims. 45Smm x 260mm. Overall height 1O5mm. Price: f 1 7.95 {+
f2.00 Post & Packing).

Code......
Send to

to

We've managed to squeeze
all the programs from this Micro
User Special into a software
package that's overflowing with
educational value.

It's available on tape at
f 5.95 and on disc at f 7.95.

At these prices it's an offer
no teacher or parent can afford
to refuse,

You've read the magazine -
now run the programs!
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BBC Cover: f 1O.95
l+f t.55 P&P)

Electron Cover: f8.95
(+tl.OO P&P)
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Please send tne 

- 

copy/copies of
[d!cation Special soltware

C I enclose chequa made payabh to
Datahase Publicstions Ltd

tr 8BC'B'cassott8
E Election cassstts
tr BBC40-lrack dasc

C 88C 8o1racl disc

f5.s5
f5.s5
fi.95
f7.95

lor f
I wisft to pey hy

No. Erparydate

Pon lor [ducation Specaal oller. oetabase Publicalions.
68 Cheslor Roed. Halel Grcve. Stockport S(7 sNY.

C Access D Visa

Signed

Name
Tektorm Products
Grango Close
Sandbach
Ches. CWl l 9ET

Address

C! f onrrr Tel: (O93671 3O9
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* Enginoerod in top
quality high impacr ABS
- very tough* Supe. textured finish in
cream to tone with your
BBC Micro* Looks good in the hom6* Givea excellent
prot€ction* ldeal for schools and
colleges
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Prints allBBC Micro
screen Modes inc.

Mode 7...infull colour
t550 (Rec. priceexcl.VAr)

"t
E

from BBC Micro screen - , size mode

With C€nhonics parallel interface
and hee BBC Micro dump listing

Prints overhead transparencies
Options owiloble:
o Buffered RS232 int€rfac€.

. Vievdata & RS232 inter{ace

a Apple Il interfac€.

o IBM PC dump.

Specificodons:
640_dob/ltne r 1280 dos/line high res
mod€-
Double strike mode.
84 dots/inch both ar<es.

Friction feed rollpaper with slnqle sheet
fed, A4
40cps ln full colour.
Ink cartrldges, 4 million character liIe.
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Church Gresley, Burton-on-Trent, Staffs DEll 9PT
Tel:O283215432 Telex.3771O6

Dealers. OEM & Educational
enquiries welcome

a


