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AUTHOR’S INTRODUCTION

This book will give vou and vour computer power. Power to
replicate reality in a way which can be quite uncanny. From
microbes which fight it out in a closed environment for the right to
survive, to a program which puts you in the cockpit of a
particularly temperamental plane, there 18 a wide range of
programs to allow you to experience this power in action.

There is morc than programs in this book. As well as the ready-to-
run material, you’ll discover how ¢asy it 1s to analyse real-life
situations so you can create your own computer simulations, for
entertainment and instruction.

You now have the power. Use it,

Tim Hartnell,
London, 1985

Tim Hartnell is one of the warld's top-sclling computer authors. Recent works include Fxploring
Artificial Inteltigence on your Commodore 64 (Bantam Books, New York, 1985; [nterface Publications
Lid., London, 1983), Creating Adventure Programy on your Micreeompnter, {Ballantine, New York,
1984) and Fhe Personal Compriter Handbosk (Virgin Books, London, 1984}, e is Tounding cditor of the
Mmagazine 25 Computing, and contributes a regular column (R esponse Frame) 1o Your Computer
mapazine,
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GETTING THE
PROGRAMS RUNNING

The programs were all written originally on an IBM PC. The
listings in the main body of the book are from the IBM PC and will
run, without modification, on all the IBM PC, IBM XT and
compatible machines. The listings have deliberately been written in
a common subset of Microsoft BASIC, and, with one exception,
will run with minimum changes on any machine fitted with BASIC.
The exception is the POINT-DUTY ROBOT program, which
demands access to high-resolution graphics, and the use of a
command such as PSET or POINT, You may need to consult your
system’s manual to find out the equivalent command for your
machine.

To seed the random number generator, I have used the line:

RANDOMIZE VAL(RIGHTS$(TIMES,2))

which vou should replace with your own system’s equivalent (or
leave out altogether, if you do not need such a line).

Specific versions of the programs for the Spectrum/Spectrum-
and for the Commodore 64 appear near the end of the book. If you
have an Amstrad or a BBC Micro use the program listings as they
are in the main body of the book,
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Chapter One -
The Power of Simulations

Simulations give you power. Power to try your hand vicariously at
almost any activity you can imagine. Running a multi-million
dollar manufacturing concern, flying to the moon, driving a racing
car or running the country as president - all these experiences can
be yours through computer simulations.

In this book, you’ll find programs to allow you to take part in all
these scenarios, and more. As well, you’ll be gently introduced to
the art of creating computer simulations, so that after you’ve
enjoyed the programs in the book, you can write your own.
Studying the listings in this book, observing the way the variables
interact, and mathematical formulae are used to replicate 'real life’
situations, will give you a number of easy-to-apply techniques to
use in your own simulations.

Despite their entertainment value, computer simulations are not
just elaborate games. Simulations have found ready acceptance in
many situations where reality is too expensive, too dangerous or
too complex to allow human beings to learn to control. Many,
many hours of airtime during pilot training are clocked up in
elaborate flight simulators - controlled, of course, by computers —
rather than up in the air.

Operators in conventional and nuclear power-plants around the
world train on simulators, where they can learn their skills without
facing the real catastrophes which could come from making
mistakes. One example of the use of computer-controlled
simulations in this area comes from Australia, where an electricity
generating board has spent half a million dollars to buy a simulator
to train its operators. The simulator, developed and marketed by
an Australian company called Control Simulation Technology,
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allows a number of emergency situations to be created, so that staff
can learn to cope with them. Such training would be impossible
without the use of a simulator.

Another computer simulator, which might be seen as perhaps a
littie sinister, uses the reactions of a few test subjects to simulate the
reaction of a significant portion of the population in testing the
effectiveness of television and print advertising. The simulator,
developed by a psychologist named Marcus Tomlian, is claimed to
be “the most sophisticated precision system for measuring
consumer reactions to advertisements™, The device, called Mind
Monitor, is made up of a series of sensors for taking brain and heart
readings of the sample group of people. The readings from these
sensors are fed into the simulator proper, which analyses the brain
waves and cardiovascular readings, and from them extrapolates
the probable reaction of the population as a whole, The simulator
runs while an advertisement 1s shown to the test group, and gives a
second by second reaction readout.

Mr. Tomlian says Mind Monitor can therefore be used to find weak
points in an advertising campaign, leading to ‘fine-tuning’ of
particular campaign elements. General Electric is believed to be
-currently at the forefront of developing computer simulations
which can help gauge viewers’ attention to advertising, while one of
the world’s biggest agency networks, Yound and Rubicam, is ailso
investigating the field.

Whether you wish to replicate the chemical processes inside an
atomic reactor, mimic the reactions of potential purchasers to
consumer advertising, or imitate the control system of the Space
Shuttle, a computer simulation can be employed. With a
simulation, the reactions and actions of a complex system can be
represented in quite graphic detail. Often, the simulation can be
manipulated in ways which would be difficult, dangerous or just
impossible with the real situation. For example, a pilot training on
a flight simulator could attempt to land during a hurricane with
very little fuel, or an operator at a nuclear power station could be
faced with the possibility of a melt-down,



Limitations

A computer simulation, of course, must never be confused with the
system it is simulating. All simulations are, to a greater or lesser
extent, simplifications of the system they represent. Low level
simulations, like the programs in this book, and the simulations
you are likely to create in the next few months, are often drastic
simplifications. Despite this, they can be surprisingly effective, and
trying to land using our Fiight Simulation program can be almost as
nerve-racking as the real thing.

You'll find that there is as much art as science in creating effective
simulations. The science is working out the formulae to use which
link the interacting elements of the system you are attempting to
simulate. The art is presenting those formulae in a way which
makes the experience of interacting with the simulation as ‘life like’
and rewarding as possible. This means the output must be realistic,
and must be in a form which is readily understood. With many
simulations, the speed with which the program responds to user
input is very important. If the simulation is occuring in ‘real time’
(that 15, a second of time elapsed within the actions of the
simulation is intended to equal a second of real-life time) 1t is
important that the simulation is written so that this one-to-one
correspondence between the two times is adhered to as closely as
possible.

Simulations can be divided into two groups — those where the data
comes in separate, discontinuous packages, and those where the
data values flow into each other. Queuing systems, where elements
to be serviced (such as customers at a bank counter) wait in a line
until a free service point is available, are the predominant type of
discontinuous situations which are often examined using
simulations. In the second type of simulation, where the data
values flow into each other, values (such as the internal heat of a
nuclear reactor) are constantly changing with respect to time.

It is important to try and determine, before you start any
programming, which data type is predominant within the real-
world system you are going to program.



Any situation where elements are added to a queue at rate A and
removed from the other end at rate B is a candidate for a discrete
simulation. There are many, many such situatiens in real life, other
than simply waiting to be served in a line at the supermarket
checkout. Discrete queues exist in such disparate situations as egg
collection 1n an old-fashioned farmyard, when a queue can be seen
in the difference in time between eggs being laid and gathered),
road accident victims waiting for ambulances, and airplanes at
JFK waiting for a take-oif window.

In this book, we have a Space Landing Simulation in which you
have to try and land a space craft on the moon. This program waits
for an input (a number, representing ‘thrust’, between zero and
nine) before continuing. If the program did not wait for a key press,
but kept going through its operational cycle over and over again,
strobing the keyboard and making changes ifit detected a valid key
press, the simulation would clearly be a continuous one. There
would be no instant when the velocity and position of the craft were
not changing. Add asimilar ‘real-time’ control facility to our Fiight
Simulation program, and you’d have another example of a non-
discrete simulation.

The predator/prey simulation, in the chapter on simultaneous
gquations, is also a continuous one. There is no point in time, once
the program begins cycling through the major loop, when the
values of the two major variables (the ‘predator’ and the ‘prey’) are
not being updated.

In the next chapter of this book, we’ll look at the basic elementsof a
simulation, and show how a problem can be broken down sothat a
simulation of it can be created. The subsequent chapters explore
many types of simulations, so you can see various simulation
techniques in action, and can study the programs to see how the
results were achieved. The lessons you learn from these chapters
can then be applied to help you create your own simulations.

Chapter three looks at loops and feedback, the fundamental
elements of all simulations, and shows these in action with the
Space Landing Simulation program. From there we move to Monte
Carlo Simulations, where the effects of random inputs on a system
are discussed. Chapter five is the ‘predator/prey’ simulation
mentioned earlier, where simultaneous equations model the
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interaction of two kinds of cells, living within a culture medium,
and competing for the right to survive.

The next chapter presents John Conway’s classic computer
simulation, Life, where birth and death occur in a less blood-thirsty
way than in our ‘predator/prey’ simulation. The initial version of
this program allows you to encode starting generations as DATA
statements, so evolutionary patterns can be studied several times.
Then you're shown the simple changes to make in order to allow
your computer to generate the starting colony at random,

Chapters seven, eight and nine - which look at robot simulations -
are considerably more ambitious than the preceding ones. In these
chapters, we will actually examine two simulations at once. Firstly,
we emulate the action of a computer language interpreter, which
‘understands’ commands entered in a new language RCL (‘Robot
Control Language’). Secondly, the programs use their under-
standing of RCL to move a little robot around the screen, which
leaves Logo-like designs as it trundles around. The programs given
here form a solid basis for developing a complete turtle graphics -
program.

Artificial intelligence is one of the ‘hot’ areas of computer science
at the moment, the book would not be complete without a program
(or two) which showed how a simulation program can apparently
endow a computer with mntelligence. Chapter ten allows you to
attempt the fairly fruitless task of trying to beat vour computer at
the game Connect Four, and explains how the program assesses its
‘best” move. The move-selection technique can be adapted for
many board games. The following chapter, eleven, introduces a
program which replicates an 1890 Spanish machine which plays a
particular chess end game. The Quevedo Chess Machine was
probably the first genuine attempt to produce a chess-playing
machine, so it is appropriate that we have it replicated in this book,

From chess we move into the political arena, and show how the
economy of the US can be (admittedly very crudely) modelled
within a computer simulation. You are the president, and you have
to try to control the economy. You may well have a deeper
sympathy for the real occupant of the Oval Office after you find
your best efforts blowing up in your face.



Money manipulation lies at the heart of chapter thirteen’s
simulation of a small stock market in action, as you invest in the
fluctuating fortunes of five companies trying to reach a financial
goal you have set for yoursclf. If you find you have considerable
skill in this area, you can see if it will stand you in good stead in
manufacturing, Detroit City, in chapters fifteen and sixteen,
confronts vou with a difficult challenge, as you try to bring an
ailing automobile manufacturing company back to profitable life.
Fail, and you'rc out of a job. Succeed, and you get a seat on the
board.

We move from the world of business simulations to programs
which simulated leisure activities. Gridiron, in chapters seventeen
and eighteen, puts you up against the computer-controlled Silicon
Cowboys (or you can use the program to moderate a clash between
two human beings). The next program gives you the chance to play
a three-set game of tennis against your computer. Again, if you
prefer, you can use the simulation simply to moderate the action,
and play against another flesh-and-blood opponent.

In chapters twenty-one and twenty-two, you are at the wheel of a
racing car, as you try out vour skill on your choice of Grand Prix
track, in Britain, Germany, Italy or Monaco. The tracks within the
program are based on the actual tracks in real life, although I doubt
whether the skills you pick up here could very usefully be
transferred to genuine Grand Prix driving on those circuits.

Finally, in chapters twenty-three and twenty-four, we have our
simulation de resistance, a complete flight simulator. The program
simulates an airplane which s fiendishly difficult (but not
impossible) to fly. You'll find that keeping track of four or five
constantly-changing factors at once will take all your concen-
tration. But the satisfaction vou’ll feel on vour first successful
landing will make 1t all worthwhile.

As you can see, we have some fascinating territory ahead of us.
Let’s go.



Chapter Two
Components of A Simulation

A simulation is a computer model of cause and effect. Event A is
linked to event B by equation X. Modify B and C is affected, by
linking factor Y. And so on. Isolate the links (X and Y, in the
preceding lines) and you have the raw ingredients of a simulation.

If you turn on a light switch, electricity will flow through the
circuit, and the light will come on. Cause and effect are easy to see
in this situation:

CAUSE sememmww- > EFFECT mwwemmmmn= »> EFFECT
SWITCH OK CURRENT FLOWS LIGHT GLOWS

It would be, of course, a trivial exercise to write a program to
simulate the result of turning on a light switch. However, this
should not blind us to the fact that, in essence, all simulations you
write will be a clear linking between causcs and effects.

More Complex Links

The links may not, of course, be as simple and straightforward.

Some effects may only come into play when variables reach ‘trigger
values’ (such as the car engine in our Grand Prix simulation
blowing up only if the engine temperature exceeds 200 degrees).
Your own simulations may have a link like this: |

EVENT X waductmanw= leades, if A pressnt to =-> EVENT ¥

4====-lenads, if B present to --> QUTCOME Z



Analyse the links, and express them in a diagram like the above
(perhaps substituting mathematical formulae for lines like ‘leads, if
A present to’) and you’re well on the way to writing your own
simulation program.

The first simulation program in this book (in the next chapter) puts
vou in the position of a pilot irying to land your space craft on the
moon. The causal links in this program are reasonably
straightforward, but still manage to produce a very interesting (and
somewhat unpredictable) outcome,

Here are the links (and THRUST is the input from the user, each
time through the loop):

femmmmm———. > FUEL w FUEL - THRUST
t IF FUEL =  m=m=== Jumammammaama e T P LT L T T
t YARIABLE FLAG (¥F) = THRUST - 2

! HEIGHT = HEIGQHT + VELOCITY + ¥F/4

: VELOCITY = VELOCITY + VF :
: v
+ IF HEIGHAT ¢ 10 memme-e- S m— - ——— S mmm———— + ‘
....... {mmmemmme=={==GOTO NEW THRUST INPUT .
v ¥
IF YELQCITY » =5 AND VELOGCITY < & THEN LAND SUCCRBSFULLY
EESE o oudustas .
CRASH =emm= G 4

Although this may look a little complex at first sight, it is actually
fairly simple. You can see that the causal loop diagram looks pretty
much like a flow chart, and actually contains some lines which
could apparently be programmed directly. When you look at the
program (especially lines 178 through to 24@) you'll see that some
of the lines above do appear almost unchanged in the program,

Feedback

Causal loops contain elements which interact. They also contain
feedback. The resulis of one series of computations (in the
moon-lander simulation, the results are the height, velocity and
fuel left) feed back to the user to affect the next input (THRUST
in this case). The feedback in this case comes from outside the
system, from the user.



Feedback can be seen in many situations, such as that involving a
thermostat on a room heater. If the room gets colder, the heater is
turned up. When the room becomes warmer, the heater is turned
down. In due course, the room temperature drops, and the cycle
begins again.

Feedback does not always lead to a fluctuating output. I am angry
with you. I raise my voice. You shout back. I raise my voice some
more, as | am further angered by you raising your voice. You, in
turn, are made more angry by my increased volume, and shout
even more loudly at me . . . and a self-reinforcing loop is set up. It
the heater’s thermostat was set sothat the hotter the room became,
the more heat was produced, a similar self-reinforcing feedback
loop would be seen (and felt!).

Equilibrium Points

Many feedback loops have an eguilibrium point, and a good
simulation may well be, in effect, inviting the program user to
discover that equilibrium point. There may well be, for example, a
thrust input with our moon-lander which allows the craft to sink
gently down into the luna dust.

Negative and Positive Loops

A negative feedback loop (as the room gets hotter, the thermostat
turns the heater down) tends to push the system towards an
equilibrium point. A positive feedback loop (as the room gets
hotter, the heater is turned up more) tends to lead to dramatically
accelerating (or decelerating) growth rates, pushing the system
away from an equilibrium point,

It is fairly easy to understand how a single feedback loop can form
the heart of a simple simulation. However, most situations in real
life, when analysed, turn out to be made of more than one feedback
loop.



For example, in the ‘predator/prey’ simulation (chapter five), we
have {wo life forms, whose survival is inextricably bound together.
If one species (the prey) dies out, the other will also die. If there are
few predators, the prey numbers increase, leading to more food, so
more predators are born, and these in turn eat more prey. The
situation is dynamic, and constantly changing, as the simulation
gives feedback to itself, which modifies its next run, Here is how
chapter five’s program looks in a causal diagram:

if anough
+==0ELL ¥ exint=bas
: to support X, ¥

1s eaten H
" ¥
= e roduttm— = ———t H : === fmme—repproduce—-=4
: 1In relation I : H : in relation
: to numpbers Na., of Ne. of to numbears
: CELL ¥ CELL X
Fm——————— e + o ———— P ——— +
o ————— o ———— +

A situation like this can stabilise, or move so that either X or Y
becomes dominant, with the other cell reduced to an ineffectual
level. Such simulations are fascinating to run, and their outcomes
can be difficult to predict, even when vou know the linking
formulae well. In a simulation like this, where there are two
negative feedback loops in operation, X and Y fluctuate about an
equilibrium point as they act on each other,

Your own simulation programs may weil be easier to write if you
consider in advance the behaviour of the system you want to
model, in terms of positive or negative feedback loops, and the
effect these will have on the system seeking an equilibrium point.

Some relationships are easier to see than others. For example, this
diagram shows the relationship between the work involved in
pumping water from a well, the thirst produced by that work, and
the amount of water produced:
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amount quantity amount

drunk of water pumped
iy . T + tmmmmm e a- (rmmmmm————— +

This is a fairly clear situation, and one which is probably simpler
than any real-life situation you intend to model with a simulation
system. If a double loop is needed to show the relationships of
something simple like this, it is highly likely that the area you are
studying will need two, or more, interacting loops.

For example, oxygen use and replenishment on earth, can be
shown with the following diagram;

& 2z
] ] .

More C0OZ, =0 Fossail fuels Population
biosphere &———— burnt, consumed—— increases, demand—
heata up 203 02 production rises

b
Gresnh0use effect Burning forest
inhibita plankton areas reduce 02
growth AVAILABLE & output, increase
DIYGEH coz
Fertilizer runﬂff
Sy encourages algae Haste industrial
growth in rivera gaszesa pollute atmosphere
Industrial waste Thermal pollution
in rivers raises river temperatures
consumes 02, killse————  reducing 02 capacity of
of f marine life water, and suffocating
T‘ marine life
d T “

Time Against Action

You may well find that producing a graph of the action of a system
makes it easier to understand both the dynamics of the system, and
the causal loops which are acting within it.

If we plot the populations of CELL X and CELL Y, against time,
from the runs of chapter five’s ‘predator/prey’ simulation, we get
graphs like these:



1801
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+ 60 s
Number :sg: p A
of 1408 _ - '
cells :30;¢ .

t201
110« \
r D¢ Y

*80:
270z I
e 60 7 \
Number =50z '
of 1 40 ; 4 \

cells :30: _ -’ N x

— o — e WS BN Sk EEF S EEF M SN e e e mmm g g mmm g pEm mmm e Emm amm e mmm g A g

These graphs show dramatically how the two life forms are related.
As well, the crossover point of the lines suggests where the
equilibrium points of the system may be.

So, the causal loop diagrams help us find the underlying relations
of the system we hope to simulate, and a graph of the outpuis of the
simulation against time allow us to see cause and effect in action
within the system. This graphed data can help us to see the
effectiveness (or otherwise) of our simulation, and assists our
understanding of what is actually going on as the simulation runs.

You now have enough background information to understand the
processes involved in the creation and running of the simulation
programs which make up the rest of the book. Once you get the
programs up and running, you may well want to draw causal
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diagrams to show the links between elements in these programs. As
well, the output from some {but not all) of the simulations can be
graphed, giving further insight into the working of the system being
modelled.

13.
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Chapter Three
Feedback in Action

In this chapter, we’ll look at our first stmulation program, one
which has been around - in one form or another —since the earliest
days of commercial computers. A lot of employee’s expensive
computer time was consurned in those days as would-be space
pilots tried to land creaky old space ships on the moon.

Unlike the predator/prey simulations which use simultaneous
equations, simulations like this one use a number of formulae held
within a loop. After each run through theloop, the system operator
receives feedback on the status of particular variables which are
being modified. On the basis of this feedback, the operator decides
what input to enter, and then waits for the computer to report back
to him or her on the result of processing that input within the loop.

Here is the series of mathematical operations within the loop
(where A$ i1s the user input, signifying thrust):

160 THRUST=VAL[AS$]+.1

170 FUEL=FUEL~THRUST

180 FLAG=THRUST-2

190 THRUST=D

200 HEIGHT=HEIGHT+VELOCITY+FLAG/ 2
210 VELOGCITY=VELOCITY+FLAG

The loop has certain exit conditions (such as, in this simulation,
when you crash, run out of fuel, or manage to land safely) which
abort the cycle and end the run with a status report to the operator,
Lines 228 and 2449 in this next section of the program check to see if
the cycle should leave the loop, while 238 sends it back for another
run through: :

220 IF HEIBHT<=10 THEN 240
230 IF HEIGHT>10 THEN 120
240 IF VELOCITY>-5 AND VELOCITY<S5 THEN 2

15



Of course, you don’t need to know this, or keep it in mind, when
running a program like the Space Landing Simulation in this
chapter. So far as you're concerned, you're trying to land your
ship, and the mechanics of handling your input are none of your
concern.

User input is, as I said a short while ago, limited to thrust. you
signify a high thrust by pressing the *9"" key; a low thrust with the
“1"; and zero thrust with the “#". Intermediate values are entered
by touching other number keys. There is no need to press the
RETURN {or ENTER) key onthis, as INKEY$(or GET$) are used
to read the keyboard.

Let’s see how an unskilled pilot makes out when trying to land a
space craft using this simulation:

FUEL VELOCITY HEIGHT
208.33 -11.42 497,03
208 .23 -9.520001 507.88
208.13 -7.62 B17.04
208 .03 -5.72 524.2

207 .83 -3.82 6§280.45
20?7 .83 -1.82 532.8

207 .73 -.02 534.26
207 .63 .88 5d3.81
207 .53 3.78 531 .47
ef?.43 5.68 527 .22
eD7?2.33 7.58 521.07
188.23 10.48 341.57
179.13 3.38 3zz.87
170.03 -3.72 431.28
160.93 -10.82 336.78
151.83 -17.82 348.39
181.73 -16.02 J6E.B4
151.63 -14.12 38e.as9
181.503 -12.22 386.05
151.43 -10,32 407 .8

151.33 -B.42 417 .66
151.23 -6,52 425.561
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160.03
149.83
149.83
149.73
149 .63
149.53
149,43
149,33
149.23
1498.13
149.03
148.93
148.83

16.28
18.18
20.08
21.98
23.88
25.78
27 .68
29,568
31.48
33.38
35,28
37 .18
39.08

372.86
366.11
337.47
316.92
294 .48
270.13
243 .88
215.74
185.68
153.75
118.8

B4.15

46 .51

—— i — e S N N S T M EE W W S e e e —

FINAL INSTRUMENT READINGS WERE:
FUEL VELOCITY HEIGHT
148.73 40.98

NEW CRATER ON MOON 2.25 METERS DEEP!I
YOUR SKILL RATING IS -438

The picture is very different when a skilled space jockey takes the
controls:

FUEL VELOCITY HEIGHT
210.71 4.02 486 .05
210.61 5.892 491 .57
210.51 7.82 485.18
210.41 8.72 476 .88
210,31 11.62 466 .7

210.21 13.52 454,61
210.11 15,42 440 .62
210.01 17.32 424 .73
209.91 18.22 406 .94
200,81 12.12 388.5

181.71 5.02 379.16
182 .61 -2.08 375.82
182,51 -.18 377 .53
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182,41 1.72 377.24
182.31 3.82 3475.05
182.24 .52 370.886
182.11 7,42 364.97
182.01 .32 357.08
150,91 g0.22 126,75
147 .81 18.12 106.84
144,71 18.02 87 .97
140 .61 156.92 70 .48
134.51 11,82 55,59
126,41 5.72 45,3
124,31 5.62 39.614
122,21 5.52 34.02
118.11 3.42 29,03
116 .01 .32 e5.64
113.91 d3.22 22,38
111.81 3.12 19.18
108 .71 2,02 16.32
107 .61 2.92 14.08
106 .51 3.82 10.54

YOU HAVE LANDED BAFELYI
YOUR SKILL RATING IS5 BO0OEB7

— ok e o b e e e o wmm e B e S B AN e e wil B e B e ket B e

FINAL INSTRAUMENT READINGS WERE:
FUEL VELOCITY HEIGHT
105.41 4,72 a

Here’s the listing so you can do your bhit for NASA:

10 REM SPACE LANDING SIMULATION I

0 RANDOMIZE VALIRIGHTS$[TIMES,2]))

30 REM ( E S S ENEEEEESENRE RS ERRERERERERNSE R’

40 REM SET STARTINGS VALUES

50 FUEL=200+RND{1]%40D

60 VELOCITY=RND[1]*20-6

70 HEIGHT=500-RND{41])*10

80 CLS

g0 PRINT " FUEL";TAB[12);" VELOCITY";TABRB

{24)s3" HEIGHT™
1|]['_'| REM LA B BB SRR EERE R EEREERE R EREEREREER N
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140 HEM MAJOR CYCLE

120 GOSUB 430

130 IF FUEL<=0 THEN FUEL=D:THRUST=0:60TD
170

140 AS=INKEYS$

150 IF A#<"Q" OR A§>"B" THEN 140

160 THRUST=VAL[AS$)+.1

170 FUEL=FUEL-THRUST

180 FLAG=THRUST=2

180 THRUST=0

200 HEIGHT=HEIGHT+VELOCITY+FLAG/4

240 VELOCITY=VELDCITY+FLAG

220 IF HEIGHT<=10 THEN 240

230 IF HEIGHT>10 THEN 120

240 IF VELOCITY>-8 AND VWELOCITY<S5 THEN 2
S0

250 GOSUB 410

260 PRINT "YOQOU HAVE CRASHED INTO THE SUR

FACE..."

270 IF HEIGHT>0 THEN HEIGHT=-HEIGHT

280 GOTOD 320

290 PRINT "YOU HAVE LANDED SAFELYI™

300 PRINT "YOUR SKILL RATINE IS"INT[-100

O*FUEL/[VELDGITY-HEIGHT]) )

310 HETGHT=0D

320 GOSUB 410

330 PRINT "FINAL INSTRUMENT READINGS WER

E:il

340 PRINT "™ FUEL";TAB[12):" VELOCITY";TA

B[24);" HEIGHT" '

350 GOSUB 430

360 GOSUB 410

370 1F HEIGHT>=0 THEN END

380 IF HEIGHT<D THEN PRINT "NEW CRATER O

N MOON"INT[ABS[400*[HEIGHT+,2)/3})1/100"M
ETERS DEEPI™

390 PRINT "YOUR SKILL RATING IS "INT[100

*FUEL/[VELOCITY-HEIGHT))

A00 END

410 PRINT "ccmmmm e e e e — —
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420 RETURN
430 PAINT INTI[100*FUEL)/100;
440 PRINT TAB(12)3;-INT[100%VELOCITY)/100

450 IF HEIBHT>=0 THEN PRINT TAB{24);INT{
100*HEIGHTI1/100
480 IF HEIGHT<0 THEN PRINT

470 RHRETURN

Once you can land consistently with the program in its current
form, change line 5@ to the following, to create a whole new

challenge:

90 FUEL=100+RND{1]}*40
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Chapter Four
Monte Carlo Simulations

The term *‘Monte Carlo Simulations’ is given to those simulations
which show the results of chance factors. The random elements in
such programs may be weighted to simulate probabilities within
specified limits (such as the results of throwing a pair of dice) or
may be more or less genuinely random. In this chapter, vou'llsec a
fairly ‘open” Monte Carlo simulation in action.

Our program is designed to simulate the effect of Brownian
movement on a very small particle suspended in a fluid. The
random motion of such a particle {which is observed when the
particle is less than about one-thousandth of a millimetre in
diameter) 1s caused by the impact of the atoms or molecules of the
fluid on the particle. Brownian movement can be seen as smoke
disperses in still air, or ink is diffused in a tumbler of water.,

Brownian movement is named after Robert Brown, a Scottish
botanist who in 1827 first noted (but was unable to explain) the
movement when looking through a microscope at a solution of
pollen grains in water,

The simulation occurs on a 18 by 18 grid, with a single pollen grain,
shown as *'#”. When you run the program, you enter the position
where you want the grain to start, and as well you set up a ‘goal’
position. The simulation ends when the pollen reaches the goal
position.

Here’s how it begins:

ENTER FIRST START GCO-ORDINATE [LESS

THAN 10)
? 8
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ENTER SECOND START CO-ORDINATE [LESS

THAN 40)
? 4

ENTER FIRST END CO-DRDINATE (LESS

THAN 10)

? B

ENTER SECOND END CO-ORDINATE [LESS
THAN 10]

? 7

MOVE 1

a » [ ] x » a [ ] [ | [ ] [ ]

And here are some screen printouts as the Brownian movement
makes the grain drift about:

MOVE 5
- [ ] L] U [ ] - x [ ] [ ] [ ]
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. [ ] | ] [ L] ] ] [ ] L] u » ] L] ] U ] " n
[ [] [ ] | | 3 x » ] L] ] | ] | L] ] ] x » a ™

Finally, on the 14 move, the pollen grain reaches the target
position, and the demonstration ends:

MOVE 14
a [ ] - | 3 | | L] D » | | a

DEMONSTRATION OVER

Here’s the listing so you can explore this Monte Carlo
demonstration:

10 REM MONTE CARLO DEMONSTRATION
20 GOSUB 370:«:REM INITIALIZE

G0 REM **# 24 exns s 24X 526208525658
40 REM MAJOR CYCLE

20 B0SUR 100:REM PRINT

60 IF P=EP AND 0=EQ THEN PRINT:PRINT "DE
MONSTRATION OVER":END

70 BOSUB 230:REM GENERATE MOVE
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80 60T0 50

90 REM L EE S SR EEREEEES SRR RREERE R ERERSE RS

100 REM PRINTOUT

110 AS[P,Q)="pQ"

120 M=M+1

1830 CLS:PRINT:PRINT

140 PRINT "MOVE"M

150 FOR X=1 TO 10

160 FOR Y=1 TO 10D

170 PRINT A$(X,Y);" *;

180 NEXT Y

180 PRINT

200 NEXT X

210 RETURN

o490 REM ***%*id*x*¥*ssrddtdstesxsireynn

230 REM GENERATE MOVE

240 AS[P,Q)="_"

250 G=0

260 T=INT(RND[1)%*4])+1

270 ON T GOSUB 310,320,330,340

280 IF G=0 THEN 28B0D

280 IF G=1 AND RBRND(1]>.58 THEN 260

300 RETURN

d10 IF P>»1 THEN P=P-1:G=6+1:RETURN

320 IF P<10 THEN P=P+4:6G=G+1:RETURN

330 IF 0>1 THEN G=Q0-1:6=G+1:RETURBRN

340 IF 0<1D0 THEN 0=Q0+1:G=G+1:RETURN

350 RETURN

360 HEM S EREEEREREE AR ENEEEEREES SRR

370 REM INITIALIZE

dBD CLS

380 RANDOMIZE VAL[RIGHTS[TIMES,2])

400 DIM AS%(10,10)

410 FOR X=1 TOD 10

420 FOR Y=1 T0O 10

430 AS([X,Y]="_"

4A0 NEXT Y

450 NEXT X

A0 PRINT:PRINT

A70 PAINT "ENTER FIRST START CO-ORDINATE
[LESS THAN 10)"
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480 INPUT P

490 IF P<1 OR P>10 THEN 480

500 PRINT "ENTER SECOND START CO-0ORDINAT
E [LESS THAN 10]"

510 INPUT Q

520 IF 0<1 OR Q>10 THEN 510

530 PRINT:PRINT

540 PRINT "ENTER FIRST END CO-ORDINATE |
LESS THAN 10)™

E50 INPUT EP

560 IF EP=P OR EP<1 OR EP>10 THEN 550D
570 PRINT "ENTER SECOND END CO-ORDINATE
[LESS THAN 10]"

580 INPUT EQ

590 IF EQ=0 OR EO0<1 OR EQ@>10 THEN 580
600 AS[P,Q)="0O"

610 AS(EP,EQ)="X"

620 RETURN
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Chapter Five
Simultaneous Equations

We can create simulations which make use of simultaneous
equations to show the effects of two interacting factors on each
other. These equations are often used in ‘predator/prey’
simulations, such as the one we will examine in this chapter,

We have two forms of cell, living in a culture. Both cells feed on
nutrients in the culture medium, and attempt to reproduce as the
simulation runs. Cell X also needs to consume cell Y in order to
survive. If there are too many of cell X, it will kill off all of cell Y,
and will then die itself. If there are none of cell X, cell Y will
reproduce wildly, and choke the medium.

You are allowed to set the starting numbers of cells X and Y in

each run of the simulation. You have to try and create a population
balance which will allow the cell colony to survive for as long as
possible. Although the ‘degree of aggressiveness’ of cell X towards
Y changes from run to run of the program (so you can’t just learn
two numbers which will always work), it does not change within a
single run, so you ¢an try various combinations to see how they
behave.

The program first tells you the ‘decay factor’, which is the degree of
aggressiveness cell X displays towards Y. It then asks you to enter
the starting populations:

DECAY FACTOR IS ,140B8EG&

ENTER NUMBER OF CELL X TGO
START (LESS THAN 40]
? 37

27



WE HAVE 37 X CELLS

ENTER NUMBER OF CELL Y TGO
START [LESS THAN 40])
? 26

Once you've done this, the program gets underway, and works out
what 1s going on, keeping vou informed:

TIME ELAPSED: 1
37 CELL X
25 CELL ¥

TIME ELAPSED: 2
3858 CELL X
17 CELL Y

TIME ELAPSED: 2
46 CELL X
8 CELL Y

TIME ELAPSED: 4
77 CELL X
2 CELL Y

TIME ELAPSED: 5
37 CELL X
1 CELL ¥

YOUR CELL CLASH SIMULATION SURVIVED
FOR & TIME PERIODS.

R NN W B SN e e e e e e e W B W BN S B e e e e e e g e e =

DO YOU WANT A NEW AUN (Y OR NJ]?

The program also records the ‘longest life’ so far. It offers you
subsequent runs so you can see the effect of different starting
populations:
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ENTER NUMBER OF CELL X TO
START [LESS THAN 40)
? 25

WE HAVE 25 X CELLS

ENTER NUWMBER OF CELL Y TO

STAAT [LESS THAN 4D)
? 87

TIME ELAPSED: 4
2 CELL X
35 CELL Y

TIME ELAFSED: 5
1 CELL X
36 CELL Y

YOUR CELL CLASH SIMULATION SURVYIVED
FOR 5 TIME PERIODS.

P ey e W W B W EEE M EEE BN BN EE B NS Sem S el e e S e e e e e e e e b - m— -

THE BEST SURVIVAL TIME 50 FAR IS

ENTER NUMBER OF CELL X TO
START [LESS THAN 40)

? 38

WE HAVE 38 X CELLS

ENTER WNUMBER OF CGELL Y TO
START [LESS THAN 40)
7 38
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TIME ELAPSED: 2
43 CELL X
34 CELL Y

TIME ELAPSED: 3
8 CELL X
33 CELL Y

——— g — g g — g —

TIME ELAPSED: 4
3 CELL X
93 CELL ¥

TIME ELAPSED: §
1 CELL X
34 GCELL Y

YOUR CELL CLASH SIMULATION SURVIVED
FOR 5 TIME PERIOCDS,

g o o e B M NN EaF B SN M e e e M mmm Emm e e R . g e e g g e g W

——— — g g g g = O B TEe BN NS EEE B M B e S A R BN A EEe e e S

DO YOU WANT A NEW RUN [Y DR N)7?

ENTER NUMBER OF CELL X TO
START [LESS THAN 40D)
? B2

WE HAVYE 22 X CELLS

ENTER NUMBER OF CELL Y TO
START (LESS THAN 40)
? 30

— e e W S W SN S L e e o —

TIME ELAPSED: 23
183 CELL X
23 CELL Y
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TIME ELAPSED: 4
14 CELL X
29 CELL Y
TIME ELAPSED: 5
15 CELL X
18 CELL Y

TIME ELAPSED: &
19 GELL X
15 CELL ¥

TIME ELAPSED: 7
27 CELL X
12 CELL Y

e o o o — —

TIME ELAPSED; B
41 CELL X

7 CELL Y
TIME ELAPSED: 9
74 CELL X

2 CELL Y

TIME ELAPSED:s 10
32 CELL X
1 CELL ¥

YOUR GELL CLASH SIMULATION SURVIVED
FOR 10 TIME PERIODDS,

M B W A B S B e B el S e B e el S e e e e B e e e e e S e e e

O B O S B e B S S SN S Ben e wr S B e e e o el o e o S e b’ den e e e ——

DO YOU WANT A NEW RUN (Y OR N])?
0K

The most crucial part of the program is the equations which do the
work. These arc in lines 338 and 348;

330 CP=CP+([([B*CP-CP*EP/3)*FD)
340 EP=EP+({[(4*EP-EP*CP]1¥*.01]
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Moaodify parts of them, and see what effect this has on the progress
of your simulation. You’ll probably be surprised to see how far-
reaching are the effects of even the most apparently minor change.
Here's the listing:

10
20
30
40
50
60
70
80
80
100

110
120
130

140
150

160
170

1B0
180
200
210
220
230
240
2b0
280
270
280
2890
400
310
320

330

REM SIMULTANEOUS EQUATIDNS
CLS
RANDOMIZE VAL(RIBHTS[TIMES,2])
HS=D
FO=RAND[D]
PRINT:PRINT “"DECAY FACTODR IS"FD
GOSUB 550
CLS
PRINT:PRINT
PRINT "ENTER NUMBER OF CELL X TO
START [LESS THAN 4D)"
INPUT CP:IF CP<1 O0OR CP>39 THEN 110D
PRINT:PRINT
PRINT "“"WE HAVE"CP"X CELLS"
PRINT:PRINT
PAINT "ENTER NUMBER OF CELL Y TO
START [(LESS THAN 40)"
INPUT EP:IF EP<1 OR EP>39 THEN 160
CLS:PRINT:PRINTY "PLEASE STAND BY.,..™"

GOSUB 550:CLS

DA=1

IF CP>EP/FD THEN CP=EP/FD

PRINT "-memmmmememmemm i

PARINT "TIME ELAPGSED:"DA

PRINT INT[CP]"CELL X"

PRINT INT[EP)J"CELL Y™

REHMH ®*%*¥% %0k k2 kF bbbkt

REM MAJOR CYGLE

GOSUB 550

DA=DA+1

PHINT Mommmmio e "

PAINT "TIME ELAPSED:"DA

IF CP>EP/FD THEN CP=EP/FD

REM EQUATIONS FOLLOW; MDDIFY PARTS
DF THEM TO SEE WHAT HAPPENS

CP=CP+[(8*CP~-CP*EP/3)*FD]
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340 EP=EP+[[4*EP-EP*CP)*.01]

350 PRINT
360 PRINT

INT{CP]"CELL X"
INT[EP]"CELL Y"

az0 IF EP<2 0OR CP<2 THEN 410

380 605UB

550

380 60TO0 2BO
AQD REM *# #3553kt k2t x btk bt ks

410 IF DA>HS THEN HS=DA

420 PRHINT:

430 PRINT
RVIVED"

440 PRINT
450 PRINT

460 PRINT
- IS"HS
470 GODSUB
480 PRINT
4906 PRINT
12"

PRINT
"YOUR CELL CLASH SIMULATION SUu

"EQOR"DA"TIME PERIODS,"

— e e e e e B R A N BN A N B BN A AN N e

"DO YOU WANT A NEW RUN (Y OB N

500 A$=INKEYS
510 IF A$<CH>"Y" AND AS<O>"N" THEN 500
620 IF A$=YY" THEN CLE:G0TO 6O

530 PRINT

"DK"3yPRINT:PRINT:END

EAD REM *X*¥0x8 %8s ss k252 k65565355 %
550 FOR J=1 TO 2000:NEXT J

560 BETURN
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Chapter Six
The Meaning of Life

In the previous chapter, we looked at a program which simulated
the action of two ‘competing’ life forms occupying a single space.
In that simulation, the growth and decay of the cells were governed
by simultaneous equations.

In this chapter, we’ll look at two versions of one of the old
simulation classics, John Conway’s Life. This simulation concerns
the growth and development of a colony of cells living on a grid.

Developed by Conway when he was at Gonville and Caius College,
in Cambridge, England, Life produces some amazing effects, whose
richness i1s not even hinted at by the rules under which the cells live,
reproduce and die. To show this, we’ll look at a colony of cells
which starts off forming a square. This particular colony dies off
after these three ‘generations’:

GENERATION 1 GENERATION 2

XXX XX X
XXX XX XXXXX XX XXX XXXXX
X X X X XX X XX XX X XX
X X X X XXX XXX XXX XXX
X X X X XX X XX XX X XX
XXXXX XXX XX XX XXX XXXXX

XXX X X X
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GENERATION 3

Another colony, which begins life as an *X’, evolves as follows (the
program prints a ‘mirror image’ colony to the right of the original
colony in all these sample runs):

GENERATION 1 GENERATION 2
X X X X
X X X X XXX X X X
X X X X X X
X X X X XXX XXX
X X X X
GENERATION 3 GENERATIODN 4
X X X X
X X X X XXX XXX
X X % X XX XX XX XX
X X X X XXX X X X
X X % X
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GENERATION 5 GENERATION 5

X X
XXX XX XXX XX
X X X X X X X X X X
X X X X XXX XXX XXX XXX
X X X X X X X X X X
XX XXX XXX XXX
X X
GENERATION 7 GENERATION @
X X
XXX XXX X X
X X
X X X X
X X X X AXX XXX XXX XXX
X X X X
X X
XXX XXX X X
X X

If we continue to run this simulation, each horizontal set of X’s
flips to become a vertical set, and the vertical sets become
horizontal. This pattern of three which alternates from horizontal
to vertical is one of a number of patterns which regularly crop upin
runs of the program. This particular pattern is called ‘traffic lights’.

The Rules

Conway’s rules are not very complicated, but give rise to the
marvellous effects we’ve been looking at. They assume each cell has
eight neighbours (and we keep the outermost ring of cells empty;
these are checked, but not printed out). If a cell has two or three
neighbours, it survives to the next generation. If a cell has four
neighbours, it dies out in the next generation, due to overcrowding.,
If there are exactly three cells neighbouring an empty cell, a cell is
born in that location in the next generation.
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The rules are applied simultaneously across the whole grid. We do
this by having a second grid, which records the changes as the first
grid is scanned. The second grid 1s then copied into the first, before
it is printed.

This is the listing which produced the effects above. The DATA
statements at the end can be, of course, changed to whatever initial
colony you desire:

10 AEM CONWAY'S LIFE SIMULATIODN
20 REM DEFINED INITIAL COLONY

30 GOESUP 460:REM INITIALIZE

A0 HEM ** %33 2383230229220 200 st
50 REM MAJOR CYCLE

60 GENERATION=GENERATION+1

70 GO&SUB 290:REM PRINTOUT

BO BOSUB 110:REM EVOLVE

9D GO0TO &0
10D REM T2 x3++sssssbanssnestttdns

110 REM EVOLVE

120 FOR X=2 TODO 12

130 FOR Y=2 TO 12

140 C=0Q

190 IF A$[X~-1,Y=1]="X" THEN C=C+1
160 IF AS[X-1,Y)="X" THEN C=C+1
170 IF A$[X-1,Y+1]1="X" THEN C=C+1
180 IF A$[X,Y-1]}="X" THEN C=C+1
180 IF A$(X,Y+1]="X" THEN C=C+1
200 IF A$[X+1,Y=-1)="X" THEN C=C+1
210 IF AS[X+1,Y)="X" THEN C=C+1
220 IF AB[X+1,Y+1]="X" THEN C=C+1
230 IF A$[X,Y)="X" AND C<>2 AND C<>3 THE
N E‘[er]=“ n

240 IF A$[X,Y])=" " AND C=3 THEN BS$[X,Y]=
Hx“

250 NEXT Y

280 NEXT X

270 RETURN

280 RBEM AR EERERREEEREEEIREREEEEE R N
280 RAREM PRINTOUT

300 CLS
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310 PRINT

320 PRINT TAB(4];"GENERATION"GENERATION
330 PRINT

340 FDR X=2 TO 12

350 FOR Y=2 TOD 12

360 AS$[{X,Y)=B#[X,Y)

370 PRINT AS(X,Y1;

380 NEXT Y

390 FOR Y=12 TOD 2 STEP-1

400 PHINT AS[X,Y);

410 NEXT Y

A20 PRINT

430 NEXT X

440 RETURN

A50 REM t Y B FEE B ESE R EEEE RN EREERNERS N
AB0 REM INITIALIZATION

470 CLS

AB0 RANDOMIZE VAL(RIGHTS[TIMES,2])
490 DEFINT A-2

600 DIM A$(13,13),B%[13,13]}

610 PRINT:PRINT " PLEASE STAND BY,,."
620 FODR X=1 TO 12

530 PRINT 14-Xj

540 FOR Y=1 TG 13

650 REM FILL ARARAY WITH BLANKS

560 A$(X,Y])=" o

6§70 BS(X,Y)=A$[X,Y]}

580 NEXT Y

5890 NEXT X

500 READ D:IF D=08 THEN 630

610 READ E:A$(D,E]="X":B$(D,E)="X"
620 GOTO 600

630 GENERATION=D

640 RETUAN

650 DATA 5,5,5,9,6,6,6,8

BEQD DATA 7,7

670 DATA B,6,8,8,8,5,9,8

700 DATA 98
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Colonies at Random
If you prefer to let your computer generate a starting colony at

random, leaving you simply to admire its work, add the following
lines:

555 IF RND[1])>.5 THEN AS$[X,Y)="X"GOTO 5
70

595 GOTO G630

The evolution of a randomly-generated colony is always
fascinating to watch, as these sample runs indicate;

BENERATION 1

XX XXXXMAXXMAXX X X

X XX XX XX X
X X X XX X X X
X KAXXXXX X
X XX X
X X X X
X XX KAXXXXX XX X
X XAX X X XXX X
X XXXXXX ' X
XXX XXX
XAXAXXX XX KEXAXK

GENERATION 2

XX MXXAXXX XX

XX X XX X XX
XX XXX XX XXX XX
X XX X
XX
XXX XX XXX
XXXXX XXXAXXX KX XXX
XX XX XX XX
KXXXXKXXXKX
X XX XX XX X
X XXX XHX X

40



GENERATIODON 3

X XXXX X
X XX
XX X X XX X X
X XX X
X XXXX
X X XX X
X KXKHAKXXXKAXKX
XX XX
XX AXXAXX
X XX XX XX
X X X
GENERATION §
XX
XX X X
X X
X XXXX X
X XX X
X XX X
XX X X
X XX XX
XX

XX
XX

GENERATION 12

XXX XXX
XXXXXXXXKX
XX XX XX

XXXXXX
X X X X
XXX XXX

X X

41
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XX

X
X

XX
XX

XX
XX

XX
XX

XX

xAX

XX
XX



GENERATION 24

XX XXX XXX XX
XX X X X X XX

XX XX
XX XX XX XX
X X X X

XX XX

GENERATION 38

XX XX
X X XX XX X X
XXX XXX
XX XXX X X XXX XX
X XXX XXX X

XXX X X X X XXX
XX XXXXXXXX XX

X X XX XX XX X X
X XX XX XX X
X X X X

XX XX

GENERATION 51
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GENERATION 62
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Chapter Seven
Robot Simulations

In this section of the book, we will create programs which perform
two simulations at once. The programs will firstly allow us to
simulate a robot who will follow a series of commands entered by
us before the program is run. Secondly, the programs emulate
computer language interpreters, which allow the computer (and
hence the robot) to understand the instructions we have givenin a
new ‘robot control language’ (RCL) developed especially for this
book.

Muse Software, of Baltimore, released a superb robot simulation
program in mid-1983 under the name of Robotwar. This program
allows you to pre-program a number of ‘robots’, before setting
them loose on a VDU batilefield to fight it out for victory.
Robotwar allows you to program the robots in a language which is
essentially English, with a few BASIC commands (such as GOTQ
and GOSURB).

Our programs, Robot Loge and Point-Duty Robot (whichis derived
from the first program), are much simpler than Rebotwar, yet still
produce satisfying, and surprisingly interesting results.

we’ll look first at Rebot Logo. To show you what it can do, and to
give you an idea of what an RCL listing looks like, here’s a program
which gets the robot to trace out my initials onthe sereen, leaving a
trail as 1t goes:
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GO 6,10
FACE 90
FORWARD 7
G0 8,26
FORWARD 5
PR

GO 6,16
FACE 180
FORWARD 6
GO 6,26
FORWARD 6
GO 6,34
FORWARD 6

PRINTOQUT
*

This is the result of running that program:

R T
M oPe b Pa Pl B
"

Ly
L
i

There are 12 commands in RCL, any of which can be included ina
program abbreviated to its first two letters. The RCL program is
written into the overall BASIC program, as a set of up to 20 data
statements, terminated with a data statement which just contains
an asterisk, These data lines are near the beginning of the program.
The current line being processed appears at the top of the screen as
the program is running, so you c¢an see the relevant line, and its
effect, as 1t occurs.

The Language

Here is the complete vocabulary of RCL:

START (abbreviated to ST) - start again

PRINTOUT {PR) - stop the robot action, clear the screen, and
print out the current situation, before continuing with the program
run
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FORWARD (FO) - this is followed by a single number, and it tells
the robot to move forward the number of ‘steps” indicated by the
number which follows the command

BACK (BA) - the opposite, naturally enough, of FORWARD
TURN (TU) - followed by a number, this command turns the robot
through the specified number of degrees; it starts a run at zero
degrees, designated as the top of the screen

HOME (HO) - returns the robot to the center of the screen, facing
upwards

CLEAN (CL) - cleans the previous steps away (the action of this
command, like the others, will become clear once you use it)
GO - this is followed by two numbers, which are the coordinates
to which the robot moves, without leaving a trail between its old
position and the new one

RANDOM (RA) — moves the robot to a randomly-chosen position
on the screen; acts as a random GO

REPEAT (RE) - followed by a number, this command allows you
to cycle through a section of the program a specified number of
times before continuing; this can produce some fascinating effects
as you’ll see shortly

END REPEAT (EN) - terminates the REPEAT cycle; all the
commangds in the RCL program which lie between REPEAT and
END REPEAT will be cycled through the number of times
specified

FACE (FA) - followed by a number, this turns the robot to face an
absolute angle, with zero degrees at the top of the screen (whereas
TURN is relative to the current angle the robot is facing)

The commands can be combined to produce many startling results.
If you are at all familiar with Logo, you will recognise that several
of the RCL commands are very similar to the turtle graphic
commands in logo.

Logo was developed under Seymour Papert, with Marvin Minsky,
Harold Abelson and Andrew diSessa, at the Massachusetts
Institute of Technology by the Artificial Intelligence Group. It was
written so that its structure would be closer to the way human
beings solve problems than being heavily influenced by how
machines run programs.

Of course, our RCL is pretty limited in comparison with Logo,
although it can easily be extended to whatever level of complexity
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you like. Studying the listing can show you how it is relatively easy
to write a program which interprets another program written in a
language which you have created.

Despite its limitations, you can have a lot of fun with RCL as the
following sample runs indicate.

Octagons are produced by this RCL program:

OCTAGON £ X XXX
X X
X X
GO 11,35
REFPEAT 8 X X
FORWARD 4 X X
TURN 45 X X
END REPEAT X X
PRINTOUT X X
% X X
X X
X X
X X
X X X X X

You’ll get diamonds with this one:

DIAMONDS X

RANDOM X X
FACE 145 X X
REPEAT 4 X X
FORWARD 2 X X
TURN 90 X

END REFPEAT

PRINTCQUT

START AGAIN
%

48



And squares are created by this RCL listing:

SQUARE
GO 11,35
REPEAT 4
FORWARD 6
TURN 90
END REPEAT
PRINTOUT

E

X X X XX

b b B B e
LRI S

X X X X X

Descending triangles are easy (and note we're using abbreviated
commands in this RCL listing):

X
X X
X X
X X X X
X X
X X
X X X X
X X
DESCENDING i . i ”
TRIANGLES S o
X X
ﬁg 2’5 X X XX
EE ;35 X X X X
TU 135 X X
FO 3 X X
FA 90 X XX X
FO 3 X
FA 180
FQ 3
Fa 0O
PR

EN
*
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And from the next RCL program we can get our robot to walk

down stairs:

£ X X

STAIRS

GO 1,1

RE 6
FACE gD
FORWARD 3
FACE 180
FORWARD 3

X
X

X
X

END REPEAT

PRINTOUT
*

T

bed b el e
]

E ]

e

If you're feeling very creative, you can also get the robot to trace
out pictures, like my initials earlier, or this ‘side view of a table’;

SIDE VIEW OF TABLE

G0 20,50
FACE 315
FORWARD 9
FACE 90

FORWARD 10

FACE 225

FORWARD 10

PRINTOUT
#

X
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Writing a Program

As [ said earlier, the RCL program is held in a series of DATA
statements near the beginning of the listing:

100 REM ROBOT LOGD
110 GOSUB 1730:REM INITIALIZE
120 G60TD 480

180 REM L B S A AR EEREREREREREESRERER SN NN
140 REM

150 REM

160 REM

170 REM

180 REM

190 REM

200 REM

210 REM

P20 REM

230 REM

240 REM

250 REM

260 REM

P70 REM

280 REM

290 REM

300 REM

310 REM

32“ DATA [
3390 RAEM **%sxs s i b ixnssksbkitasn

Here's a listing to create random octagons. We can learn a lot
about RCL by examining it:

OCTAGON

RANDOM
REPEAT B8
FORWARD 2
TURN 45

END REPEAT
PRINTOUT
START AGAIN
™
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It begins with RANDOM which moves the robot to a randomly-
chosen position on your screen. The dimensions of the screen are
included within the program (see lines 1770 and 1780 in the listing
in the next chapter), so it will work easily on your system no matter
what its size.

Once the robot isin place, the computer comes to the linge REPEAT
8. This tells it, naturally encugh, that the next section of the
program {down to the REPEAT) is to be run through eight times.
The robot moves FORWARD 2, then TURNs through 45 degrees.
Once it has done this eight times, 1t has traced out an octagon which
PRINTOUT puts on the screen for you to see:

X X X

The final command, START AGAIN, sends action back to the
first line of the program, so select a new robot position at random.
RCL automatically rejects values which are off the screen, so the
program will not crash if you try to walk off the edge of the robot
world. 1t will simply draw the required material, ‘off the screen’, as
it were, and then continue at the correct space when it returns to the
screen.
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You can see, from the examples we've looked at, that the robot can
be made to do a great deal. The biggest limitation is in the TURN
and FACE commands, It can only work, in its present form, in
increments of 45 degrees, and will change (see lines 1648 and 1626)
any angle into the closest multiple of 45 before it sends the robot
out along that path, This restriction was necessary in order to
ensure that, despite the very rough resolution of the grid upon
which the robot walks, a reasonable picture was still drawn by the
robot’s trail.

The full Robot Logo listing is in the next chapter.
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Chapter Eight
The Robot Logo Listing

Y ou’re sure 1o have a lot of fun using this listing in its present form
to get the robot to follow programs which you have devised. Simply
place them, in the form of DATA “REPEAT 8, and the like, in
lines 148 through to 31d. Line 328, where you can just see an
asterisk in the DATA statement, tells the program interpreter that
it has come to the end of your listing. I got my program listings to
the printer by running the program, then entering and running the
following directly:

FOR Z=1 TC 20:LPRINT A$(Z):NEXT Z

In its present form the program can cope with RCL programs
which are up to 28 lines long. If you want it to accept longer
programs, simply change the 2@ in lines 53# and 182@ to the number
of commands you want to include. Remember that you need to
allow for a command slot to hold the asterisk {(end of program flag)
line.

Here, then, is the listing so you can run your own robot:

100 REM ROBOT LOGO
110 GOSUB 1730:RAEM INITIALIZE

120 GOTOD 480D
130 REM *S 43 2o st sxs 0kttt rrhbs

140 REM

150 REM
160 REM

170 REM
180 REM
180 BREM

200 HEM
210 REM
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220 REM

230 REM

240 REM

250 REM

260 REM

270 REM

2B0 REM

290 REM

300 REM

310 REM

320 DATA "=

330 REM LS EEEFEEERERENEFEEEREE RS NRERENRERHE.
340 AEM INT UX,AX

350 UX=INT(UX+.5]):AX=INT[AX+.51]

360 AETURN

470 REM 92532233 k34 ko st h etk thks
380 REM PRINT OUT

390 CLS:REM OR LOCATE 1,1 OR SIMILAR
ADQ PRINT "STEP"PSN" > ":AS[PSNJ}:PRINT
A10 FOR J=1 T0QO DEPTH

420 FOR K=1 TO BREADTH

430 PRINT 2%[J,K];

440 NEXT K

A50 PRINT

460 NEXT J

470 RETURN

43[’ BEM B EEEREREREEEREEEEEREEREEEERBRE
490 RBEM READ PROGRAM

500 COUNT=COUNT+1

510 READ AS[(COUNT]

520 IF AS$[COUNT])="*" THEN 550

530 IF COUNT<20 THEN 500D

540 REM R RSN EENEEREREREENFEEEEREREE NN
550 REM EXECUTE PROGRAM

S60 PSN=0:REM PROGRAM STEP NUMBER
570 PSN=PSN+1

5B0 IF PSN=21 THEN S580:REM END

580 FLAG=0

GDD M$=AS[PSN]

810 IF M$="*" THEN G10:REM END

20 NS=LEFTS(M$§,2])

56



630
640
uT

650
660
670
680
680
700
710
720
730
740
750

IF N$="8T" THEN 56D:REM START AGAIN

IF N$="PR" THEN GOSUB 380:REM PRINTO

IF N$="FO" THEN FLAG=1
IF N$="BA" THEN FLAG=2
IF N3="TU"” THEN FLAG=3
IF N$="HO" THEN FLAG=4
IF N$="CGL" THEN FLAG=5
IF N$="GD" THEN FLAG=6
IF N$="RA™ THEN FLAG=7
IF N$="RE" THEN FLAG=8
IF N$="EN" THEN FLAG=8
IF N$="FA" THEN FLAG=10

ON FLAG GOSUB 780,8240,1000,1160,1220

,1260,1400,1460,1530,1580

7610
770
7810
790
BOO
810
B2n
B30
B4l
B50
860
B70

GOTO 570

REM **xkx Xkt kxk ki rhktb kb ahrkrttxk
REM FORWARD
M$S=MID$[MS$,4)

IF ASCI[MS$]=87 THEN M$=MIDS[ME,6]
|:$=|r|:n

NUM=VALI[MS)

FOR E=1 TO NUM

IF UX<1 DR UX>DEPTH THEN 880

IF AX<1 OR AX>BREADTH THEN BBO
ZS[(UX,AX]=T#%

REM DELETE THE *#2' AT END OF NEXT

TWO LINES IF BETTER ON YOUR SYSTEM

880D
BBO
8300
8910
820
830
840
8950
8960
970
980

991

IF F5="F" THEN UX=UX+UP:AX=AX+AC*?2
IF F$="B" THEN UX=UX-UP:AX=AX-AC*2
GOSUB 340

NEXT E

HETURN

AEM **XXAXXMARSA AL R AR RKISRI B KNk
REM BACK

M$=MIDS(MS, 4]

IF ASC{M$}=75 THEN M$=MIDS[M$,3)]
Fg=npg"

GDTO B20
REM ¥4 543 X500 kR RAThRIRRNL AR AR

1000 REM TURN
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1010 MS=MIDS[MS,4)

1020 IF ASC(M$)=789 THEN M$=MIOS$[M$,3]

1030 NUM=VAL(M3)]

1040 Y=INT[INUM+17_.5)1/45]

1050 IF Y=0 OR Y=B THEN RETURN

1060 FOR J=1 TO Y

1070 IF UP=-1 AND AC=0 THEN AE=1:G0TO0 11

30

1080 IF UP=D AND AC=1 THEN UP=1:G0TO0 113

0

1090 IF UP=1 AND AC=0 THEN AC=-1:G60TO0 %1

30

1100 IF UP=0 AND AC=-1 THEN UP==1:G0TO0O 1

130

1110 IF UP=-1 AND AC=-1 OR UP=1 AND AC=1
THEN AC=0:G60TD 1130

112D IF UP=-1 AND AC=1 OR UP=1 AND AC=-1
THEN UP=0

1130 NEXT J

1140 RETURN
1150 HEM L EEBFENEEEEEREE SRR SRR R EEERERES.

1160 HEM HOME

1170 AX=INT((BREADTH+.5)/2)
1180 UX=INT(({DEPTH+.51/2]

1180 UP=-1:AC=0:REM FACES UP

1200 RETURN
1210 REMH ¥ %+ %325t * 2335250095 hkd2

1220 HEM CLEAN

1230 GOSUB 1870

1240 RETUAN

125[[ REHM L E R EREBEEEFEREENEEREENEEERENREEREN-
1280 AEM GO X, Y

1270 P=0

1280 P=P+1

1280 IF MID$(MS$,P,1])="," THEN 1320
1300 IF P<KLEN[(MS] THEN 12B0

1310 RETURN:REM ERAOR

1320 UX=vALIMIDS([(M$,4,P-1]]

1330 AX=VAL(RIGHTS[MS,LEN[(MS]-P]]
1340 GOSUB 340

1350 IF UX<1 OR UX>DEPTH THEN 1380
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1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
14610
1470
1480
14390
1500
1510
1520
1530
1548
1850
1560
1870
15B0

1590
1600

1610

1620
1630

1640

1650
1660

1670
1680
1680
1700
1710
1720
1730
1740
1750
1760

IF AC<1 OR AC>BREADTH THEN 1380
ZS{UX,AX]=RS

RETURN
REM XSS XS XR S RIRRUNRKEERT R K ¥ %
REM RANDDM

AX=INT(RND{1)*BREADTH)
UX=INT[RND[1)*DEPTH]
Z$[UX,AX]=RS$

AETURN
REM ¥# %X f Xt 2 st tsansrynx
REM REPEAT

M$S=MIDS{MS$,4]

IF ASC[{MS$)=689 THEN M$=MIDE(MS$,5)
RECOUNT=VAL[MS)

MARKER=PSN

RETURN
BEM ** RS s as ekttt ardhdn
REM END REPEAT

RECOUNT=RECOUNT-1
IF AECOUNT>D THEN PSN=MARKER

RETURN
REN 245 253420258582 542x00X200n
REM FACE

MS=MID$[MSE,a)

IF ASC[M$])=68 THEN M$=MIDS(MS$,3]
NUM=VAL[M%)
Y=INT[{NUM+17_.5]1/45]%*45

IF Y=0 O0OR Y=360 THEN UP=-1:AC=0
IF Y=45 THEN UP=-1:AC=1

IF ¥Y=80 THEN UP=0:AC=1

IF Y=135 THEN UP=1:AC=1

IF Y=180 THEN UP=1:AC=0

IF Y=225 THEN UP=1:AC=-1

IF Y=270 THEN UP=D;:;AC=-1

IF ¥Y=315 THEN UP=-1:AC=-1

RETURN
REM 235 %% 2 A s r sk s A h s SRS hE b

REM INITIALIZE

CLS

RANDOMIZE VAL(RIGHTS$[TIMES,2])

REM ADJUST NEXT TWO LINES FOR
BEST RESULTS ON YOUR SYSTEM
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1770 BRAEADTH=80:REM CHARACTERS ACRDSS

1780 DEPTH=24:AEM CHARACTERS DOWN

1780 BREADTH=BREADTH-1

1800 DEPTH=DEPTH-3

1810 UP=-1:AC=0:REM STARTS FACING UP

1920 DIM A3${2D):REM FOR ROBOT PRODGRAM

1830 DIM ZS$(DEPTH,BREADTH]:REM DISPLAY

1840 T$="X":REM PUT SYMBOL HERE YDU
WANT TO USE FDR BOBOT'S TRAIL

1850 AX=0:UX=0

1860 BEM FILL ARRAY WITH SPACES

1870 FOR J=1 TO DEPTH

1880 FOR K=1 TO BREADTH

1890 z$(J,K)=" "

1800 NEXT K

19810 NEXT J

1920 RETURN
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Chapter Nine
The Point-Duty Robot

Now while the Robot Logo is interesting as far as it goes, | felt, once
I had used it for a while, that it really didn't go far enough. The
program was developed, like the others in this book, so they would
run on just about any computer furnished with BASIC, and
therefore it used an array to hold the robot’s movement and
current position, PRINTQUT triggered this array.

The Point-Duty Robor program makes use of the PSET command
on my IBM PC to draw dots oen a much finer resolution than the
first program (328 by 2008, rather than 88 by 24). Using a machine-
specific command, of course, means that if a version of the
program for your computer is not included in this book, you may
have a little more trouble than usual in getting the program to run.
However, the results are superb, and the effort involved in getting
the program to run is sure 1o be repaid. If you don't have PSET on
your computer to plot a point on the screen, check your computer’s
manual for SET, POINT, PLOT or a similar command. The
Amstrad listings follow the IBM PC version.Spectrum

BBC Micro and Commodore versions are in the appendices.

Here are the Point-Duty Robot listing, which is based on the Robot
Logo program in the previous chapter. It has not been renumbered,
so you should find it easy to modify the first listing into a second
one, The commands are the same, except that PRINTOUT is no
longer supported. It is not needed, as the program prints out
automatically as 1t is running. (Note that ling 1735 in the listing
which follows is an IBM-specific one, to move the computer into
graphics mode. You may need to drop or convert this line.)

100 REM PODINT-DUTY ROBOT
110 G0SUB 41730:REM INITIALIZE
120 GOTO 4580
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130
140
150
160
170
180
180
200
210
220
230
240
250
260
270
280
280
300
410
320
33p
3aq
350
a0
480
480
S00
510
520
530
540
550
S60
570
580
580
500
610
B20
B3O
650

YA R RS E RS R RS EEREREEREREEREEEE,

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

DATA "*n

REM ** %2 5% X2 X Ex %Xk kX kX XXk XD XX
REM INT UX,AX

UX=INT(UX+.5) :tAX=INT[AX+,5]
RETURN

HEH L EE SRR ER SR ENEEREEERN SRR SN ERE
REM READ PROGRAM

COUNT=COUNT+1

READ AS$[COUNT]

IF AS(COUNT]="*" THEN 550

IF COUNT<20 THEN 500

REM L E R EEREEE R R ENERES SR EREREESN SN N
REM EXECUTE PROGRAM

PSN=D:REM PROGRAM STEP NUMBER
PSN=PSN+1

IF PSN=21 THEN 5B0:REM END
FLAG=0

M$=AS[PSN)

IF M§="*" THEN G610:REM END
N$=LEFTS(M$,2)

IF N§="ST" THEN 5BO0:REM START ABAIN
IF N$="FO" THEN FLAG=1
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660 IF N$="BA"™ THEN FLAG=2

670 IF N$="TU"™ THEN FLAG=3

G800 IF NE="HO" THEN FLAG=4

700 IF N$="60" THEN FLAG=G

710 IF N$="RA" THEN FLAG=6

720 IF NS="RE"™ THEN FLAG=7

730 IF NS="EN" THEN FLAG=B

740 IF N&="FA" THEN FLAG=8

750 ON FLAG G6O0OSUB 780,5940,1000,1160,12E60
y1400,1460,1630,1580

760 GOTO 570

770 REM %Xssx stttk kbt ktctkbstathsrd
780 REM FORWARD

780 ME=MIDS[MS,K6 &)

BDD IF ASC[M$)=87 THEN M$=MIDS{MS$,8B)
810 F$="F"

820 NUM=VAL[MNE)

B30 FOR E=1 TO NUM

B840 IF UX<1 DR UX>DEPTH THEN B8O

850 IF AX<1 OR AX>BREADTH THEN 880
860 PRESET (AX,UX):PSET [AX, UX)]

880 IF F&="F" THEN UX=UX+UPt1AX=AX+AC
880 IF F$="B" THEN UX=UX-UP:AX=AX~AC
900 605UB 340

910 NEXT E

920 RETURN
630 REM ** 225252+ 52 kb k22 ki

940 REM BACK

950 M$=MIDE(MS,a)

960 IF ASC[(M$)=75 THEN M$=MIDS(MS5,5)
870 F§="g"

g80 GOTO 820
990 BEM ** %525 %343t ¥kt txs s

1000 REM TURN
1010 MS=MIDS[M$,4)

1020 IF ASC[M$)=78 THEN M$=MIDS([M$,3)
1030 NUM=VAL(MS$]

1040 Y=INT[[NUM+11.25}/22.5)

1050 IF Y=0 DR Y=18 THEN RETUAN

1060 FOR J=4 TO Y

1065 IF UP=-2 AND AC=0 OR UP=2 AND AC=2
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THEN AC=4:60TO0 1130

4070 IF UP=-2 AND AC=1 THEN AC=2:G0T0 11
30

1075 IF UP=-2 AND AC=2 OR UP=0 AND AC=-2
THEN UP=-41:G0TO0 1130

1080 IF UP=-1 AND AC=2 OR UP=1 AND AC=-2
THEN UP=0:GOTO 1130

1085 IF UP=0 AND AC=2 OR UP=2 AND AC=-2

THEN UP=1:60T0 1130

1080 IF UP=1 AND AC=2 THEN UP=2:60T0 143
g

1085 IF UP=2 AND AC=1 THEN AC=D:GOTO 413
0

1100 IF UP=2 AND AC=0 THEN AC=-1:G0T0 11
30

1105 IF UP=2 AND AC=-1 THEN AC=-2:60TO0 1
130

1110 IF UP=-1 AND AC=-2 THEN UP=-2:G0TO
1130

1115 IF UP=-2 AND AC=-2 THEN AC=-1:GO0TO
1130

1120 IF UP=-2 AND AC=-1 THEN AC=0

1130 NEXT J

1140 RETURN

1150 REM L EE N ERE R EREES E R EEE R EERERNEREE
1180 REM HOME

1170 AX=INT[[BREADTH+.5]1/2)

1180 UX=INT[[DEPTH+.5}/2)

1190 UP=-2:AC=0;REM FACES UP

1200 RETURN

1210 REM (IS N R R ER SR SRR SRR EEN SR ERER RSN
1220 REMW CLEAN

1230 GOSUB 1870

1240 RETURN

1250 REN I EEERER R R RS EREEEEEREERERENNTY]
1260 REM GO X,Y

1270 P=0

1280 P=P+1

1290 IF MIDS[M$,P,1)="," THEN 41320

1900 IF P<LEN[M$] THENK 1280

1310 RETURN:REM ERROR
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1320
1330
1340
1350
1360
1870
1380
1390
1400
1410
1420
17430
1440
1450
1480
1470
1480
1480
1500
1510
1520
1530
1540
1650

1560
1570

1580
1590
1600
1610
1620
1630
1635
1640
1645
1650
1635
1660
1665
1670
1675

UX=VAL[MIDS[ME,4,P-1)]
AX=VAL[AIGHTO{MS,LEK[(ME]-P])
GOSUB 340

IF UX<1 OR UX>DEPTH THEN 1380
IF AC<1 DR AC>BREADTH THEN 1380
PSET [AX,UX]

AETURN

REM L E R E R EEREEREEREEREERERERRERERE.R.:
REM RANDOM
AX=INT[RND(1)*RAREADTH)
UX=INT[RND[1)®*DEPTH)
PSET[AX,UX]

RETURN
HEM #9 X2 XX 3835422 X500 X0 0RXERS
REM REPEAT

M$=MIDS[MS$,4)

IF ASC(M8)=59 THEN M&=MIDS(M$,5)
RECOUNT=VAL[MS)

MARKER=PSN

RETURN

AEM B EE R EREERE R RS EEEE SRR E R RN RE;
REM END REPEAT
RECOUNT=RECOUNT=~1

IF RECOUNT>D THEN PSN=MARKER

RETURN
REM #3225k 22 6638250565020
REM FACE

MS=MIDS[HS,4)

IF ASC({M$}=68 THEN M$=MIDS[MS$,3)
NUM=VAL(MS)
Y=INT[[NUM+11.26]/22.5)%22.5

IF Y=0 OR Y=360 THEN UP=-2:AC=0
IF Y=22.5 THEN UP=-2;AC=1

IF Y=45 THEN UP=-23AC=p2

IF Y=67.5 THEN UP=-1:AC=2

IF Y=80 THEN UP=03AC=2

IF Y=112.5 THEN UP=13;AC=5

IF Y=135 THEN UP=2;AC=2

1F Y=457.5 THEN UP=2:AC=1

IF Y=180 THEN UP=2:AC=0

IF Y=202.5 THEN UP=2:AC=-1
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1680
1685
1690
1685
1200
1705
1710
1720
1730
1735

1740
1750
1760

1770
1780
1780
1800
1810
1820
1820

IF Y=£P25 THEN UP=2;AC=-2

IF Y=247,5 THEN UP=1:AC=-2

IF Y=270 THEN UP=0D:AC=-2

IF Y=292 .5 THEN UF=-1:AC=-2

IF Y=315 THEN UP==-2:AC=-2

IF Y=337.5 THEN UP==-2:AC0=-1

RETURN

REM **3 X303 22608230308

REM INITIALIZE

SCREEN 1:REM THIS IS AN

IBM=-SPECIFIC GRAPHICS COMMAND

CLS

RANDOMIZE VAL(RIGHTS[TIMES,2]]

REM ADJUST NEXT TWOD LIMES FOR
BEST RESULTS ON YOUR SYSBTEM

BREADTH=32D+REM CHARACTERS ACROSS

DEPTH=20D:REM CHARACTERS DOWN

BREADTH=BREADTH-1

DEPTH=DEPTH-23

UP==2:AC=0:REM STARTS FACING UP
DIM A$[{20):REM FOR ROBOT PROGRAM

RETURN

66



Amstrad

102
1@5
1190
124
130
140
153
168
17@
18@
17@
20
21@
228
20
248
204
268
278
280
27a
=28
218
=20
330
>48

REM FOINT-DUTY ROBOT

REM AMSTRAD VERSION

GOSUEB 1738:REM INITIALIZE
GOTO 450

REM 39030305 30305036030 300630 3006 6 2 3 36 3696 30 %
REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

DATA "=V

REM 3 363303 3308 30305 330 68 5 0 5 3 % 38 6 % %
REM INT UX,AX

350 UX=INTUX+2.5) s AX=INT (AX+A.3)

60 RETURN

Z7@ REM %3503 %3550 563 3 330 3690 3696 3 3 3069 33

490 REM READ PROGRAM

S0 COUNT=COUNT+1

21@ READ AF(COUNT) : AF (COUNT) =UFFER* (A% (C
OUNT ) )

228 IF A (COUNTIY="#" THEN 358

o058
=540
ikl
=60
/7@

IF COUNTLZ28 THEN S50@
REM 3696 33 96 4 9633096563 103346 365996 3696 26396

REM EXECUTE FPROGRAM
FEN=B:REM FPROGRAM STEF NUMBER
FSMN=F5HN+1
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>80
70
&2
618
&2@
634
&£008
668
&704
&80
73
719
720
738
741@
758

IF PSN=X1 THEN 58@A:REM END

FL.AG=E
ME=A% (PSN)
IF M#="=" THEN 418@:REM END

N#E=LEF T#(M$,2)

IF N#="ST" THEN S&6@0:REM START AGAIN
IF N$="FO" THEN FLAG=1

IF N$="BA" THEN FLAG=2

IF N$="TU” THEN FLAG=3

IF N$="HO" THEN FLAG=4

IF N$="GO" THEN FLAG=S

IF N$="RA" THEN FLAG=6&

IF N$=“RE" THEN FLAB=7

IF N$="EN" THEN FLAG=8

IF N$=“FA" THEM FLAG=%

ON FLAG GOSUB 78@,940,1000,1166, 1260

,140@,1450, 1536, 1580

748
778
780
793
=%
2810
B2A
HIA
840
858
868
88@
a5@
04
?1ia
728
738
246
P50
60
2?78
784
Fo6

G070 570

FREM 3096363 3030 3036 36 9636 36 3 3606 30 9E 3630366 36
REM FORWARD

ME=MID¥ (M*¥,4)

IF ASC(M%$)=B7 THEN M%=MID$ (M%,5&)
FH="F"

NUM=VAL (M%)

FOR E=1 TO NUM

IF UX<1i OR UX>DEFTH THEN 880

IF AX<1 OR AX>BREADTH THEN 880
PLOT AX,UX,B:PLOT AX,UX,1

IF F$="F" THEN UX=UX+UP:AX=AX+AL
IF F$="B" THEN UX=UX-UP:AX=AX-AC
GOSUB 340

NEXT E

RETURN

REPF 3563036 3638 333 363036 36 36 30 38 3F 36 3 3 %
REM BACK

ME=MIDS$ (M$,4)

IF ASC(M$)=75 THEN M$=MID$ (M%$,3)
F$="E"

GOTO 826

REM 3% 30 3 3 5 30 365 3 3635 36 35 3 55 3 3 56 3 -3 3 96 3 %

100G REM TUKN
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12184
1028
lBza
1056
1858
1066
1@a5
THEN
1470
=

18075

ME=MID$E{M$,4)

IF ASC{M#)=78 THEN HM*=MID& (M+,3Z)
NUM=VAL (M¥)
Y=INT ( (NUM+11.25) /22.3)

iF

Y=@ 0OR Y=1& THEN RETURN

FOR J=1 TO ¥

IF

UP=-2 AND AC=8 OR UP=2 AND AC=2

AC=1:60T0 113@

iF

IF

UF=—2 AND AC=1 THEN AC=2:G0TO 11

UF=—2 AND AC=2 0OR UF=0 AND AC=-2

THEN UF=—1:60T0 1133

1980

IF

UP=—1 AND AC=2 OR UF=1 AND AC=-2

THEN UF=0:60T0 1138

1285
THEM
1090
a
1A95
a
1160
A v
1135
130
111@
11350
1115
1130
1128
1154
11406
11506
1156@
1174
1180
1190
1200
1218
1220
1220
124

IF

UF=8 AND AC=2 OR UF=2 AND AC=—2

UF=1:60T0 1136

IF UF=1 AND AC=2 THEN UP=2:60T0 113
IF UP=2 AND AC=1 THEN AC=0:G0TD 113
IF UFP=2 AND AC=8 THEN AC=-1:60T0 11
IF UP=2Z AND AC=-1 THEMN AC=-2:G0O70 1
IF UFP=—1 AND AC=-2 THEN UP=-2:50TO
IF UF=-2 AND AC=—-2 THEN ALC=—1:6G0T{
IF UF=—-2 AND AC=-1 THEN AC=@

NEXT J

RETURN

REM 63305 36 3396 3636 33656 3 36 33033000 30 36 96 36 36 36 36 %
REM HOME
AX=INT { (BREADTH+@.35) /22}

UX=INT(DEFTH+A.35) /2)
tP=-2: AC=0B: REM FACES UF

RETURN

REM #6963 336 5636 36 36 336 363 336 36 36 3636 38 3 36 36 336 9 ¢ %
REM CLEAN

GOSUB 1870

RETURN
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1258
1268
1274
1281
1298
1380
1316
1324
1330
1548
1259
1368
1270
1380@
139@
1480
1410
1420
143@
14403
1450
14460
147@
1480
1470
1508
1514
1520
1530
1548
1550
1568
1570
1580
1598
14680
1610
1620
1638
1635
1648

REM 999 969 9 369 96 3696 9 96 3 33 3 9 3 396 369 9036 3 %
REM GO X,Y

P=a

F=F+1

iF MIDEM$,F,1)="," THEN 1320
IF P<LEN(ME) THEN 1280
RETURN: REM ERROR

UX=VAL (MIDF{M¥, 4 ,F—113)

AX=VAL (RIGHT$ (M% ,LEN(M$)-F))
GOSUE 46

IF UX<1 OR UX>DEPTH THEN 1380
IF AC<1 OR AC>BREADTH THEN 1380
PLOT AX,UX

RETURN
REM 3396356 363 3606 3 3 35 369636 3696 36 303646 06 36 36 36 3 % 6 3
REM RANDOM

AX=INT (RND*BREADTH)
UX=INT (RND#*DEFTH)

~LLOT AX,UX

RETURN

FEM 596 309030036 30 3 3 3 256 36 26 6 36 3 36 3 366 34 36 38 %6
REM REFEAT

M$=MID$ (M5, 4)

IF ASC{(M$)=6% THEMN MF=MID$ (M¥F,5)
RECOUNT=VAL (M$)

MARKER=FSN

RETURN
REM 36 3369 3 3636 363 38 36 3696 36 96 3 3 36 3 33 3 3696 % %
REM END REFEAT

RECOUNT=RECOLUNT-1

IF RECOUNT >@ THEN PSN=MARKER
RETURN

REM 33399 3 36 363036 36 36 630 305030 36 90 3 963 3636 3 3
REM FACE

ME=MIDE (MF,4)

F ASC{(M#%)=46% THEN MF=MIDF (M=%, 35}
NUM=VAL (M%)

Y=INT ((NUM+11.25) /22.5)%22.5

IF Y= OR ¥Y=3468 THEN UF=—2:AC=0
IF ¥=22.5 THEN UP=-2:AC=1

iIF ¥Y=45 THEN UF=-2Z2:AC=2

70



16435 IF Y=67.5 THEN UF=—-1:AC=2

1658 IF Y=2A THEN UF=0:AC=2

1655 IF Y=112.5 THEN UFP=1:AC=2

1668 IF ¥Y=135 THEN UP=2Z:AC=2

1665 1IF Y=157.5 THEN UP=Z:AC=1

16780 IF Y=1B@ THEN UP=2Z2:ALC=0

1675 1IF Y=282.3 THEN UF=Z2:AC=-1

168@ IF Y=225 THEN UP=2Z2: AC=—2

1685 IF yY=247.3 THEN UFP=1:AC=-2

1690 1IF Y=27@8 THEN UP=8:AC=-2

1695 1IF Y=292.5 THEN UP=-1:AC=-2
1780 IF ¥Y=315 THEN UP=-2:AC=-2

1705 IF Y=33Z7.5 THEN UF=—2:AC=-1
171 RETURM

1720 REM 333553355 330 53606 39636 35963503
1738 REM INITIALIZE

17460 MODE 1:INK @8,@:INK 1,26:BORDER @
1758 RANDOMIZE TIME

1778 BREADTH=Z1%

1780 DEPTH=197

1818 UF=-—2:AC=0:REM STARTS FACING UP
1820 DIM A$¥(28):REM FOR ROBOT PROGRAM
1720 RETURN

There are many enjoyable programs you can write for your lictle
robot to follow. You can see from the FACE and TURN sections,
the program supports angle changes of 17.5 degrees, rather than
the coarser 45 degrees which was all the Robot Logo could cope
with.

When you have Point-Duty Robot up and running, you might like
to try the following programs.

The first one is GLASS MAGNQGLIA:

60 100,170
REPEAT &
FORWARD 13
TURN 72
END REPEAT

START AGAILN
*
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Adding a single, additional line to that program produces
CHURCH WINDOW:

GO 100,170
REPEAT 4
FORWARD 13
TURN 390

END REPEAT
TURN 22.5
START AGAIN

HAMPTON COURT ROSE is an effective demonstration of the
little robot in action:

GD 100,170 TUBN 22.5
REPEAT 2 FORWARD 42
FORWARD 3 TURN 22.5
TURN 22.5 FORWARD 7
FORWARD & TURN 80
TURN 22.5 END REPEAT
FORWARD 3 START ABAIN
TURN 22.5 *

FORWARD 12
RCL continues to amaze with SPIRAL NEBULA:

G0 100,170
FORWARD 2
TURN 22.5
FORWARD 5
TUAN 22.5
FORWARD 8
TURN 22.5
FORWARD 11
TURN 22.5
FORWARD 18§
TURN 22.5
FORWARD 7

START AGAIN
*
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CRAZY CRITTER decorates your screen with something
SUrprising:

GO 100,170
REPEAT 2
FORWARD 40
TURN 890D
FORWARD 12
END REPEAT
TURN 22.5

START AGAIN
*

And this is SIGNALMAN FREUD (who worked for the Vienna
Railroad Company):

G0 108,170
TURAN 135
FORWARD 25
REPEAT 4
FORWARD 10
TURN B30
END REPEAT

START AGAIN
*

In our ntext program, BUBBLES, we usetwo REPEAT loops. Note
these are not, and cannot be, nested, as RCL does not support
nested loops:

RANDOM
REPEAT 1B
FORWARD 2
TURN 25
END REPEAT
RAND OM
REPEAT 18
FORWARD 1
TURN 25
END REPEAT

START AGAIN
*
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Removing the second RANDOM line from BUBBLES turns the

program into one I have called THE EYES ARE WATCHING
YQU:

RANDOM
REPEAT 16
FORWARD 2
TURN 25
END HEPEAT
REPEAT 16
FORWARD 1
TUAN 25
END REPEAT

START AGAIN
»

From that we move to HAND ME DOWN MY DANCING
CANE:

RANDODM
FORWARD 45
TURN 315
BACK 5
TURN 22.5

START AGAIN
®

And, finally, ONE-WAY STREET:

RANDOM
FORWARD 15
TURN 315
BACK 6
FORWARD &
TURN 270
FORWARD 6

START AGAIN
*

1'd be very interested in secing any programs you write in RCL, for
either of the robot programs. You can get in touch with me via
Interface Publications.
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Chapter Ten
Simulating Intelligence

Artificial Intelligence (Al) is one of the ‘hot’ arcas of computer
science at the moment. An enormous amount of energy is being
spent to get computers to behave in ways which appear intelligent.
Al research has looked into such things as game playing. It has
produced some highly creditable results as the current generation
of chess machines bears witness. ‘Expert systems’, in which the
computer uses the encoded expertise of human specialists to reach
decisions and give advice, is a particularly fruitful area of Al
development at present. Expert systems have been developed in a
wide range of disciplines, Systems now in use ¢an do such things as
diagnose certain classes of diseases, assist in chemical synthesis,
and help in the search for mineral deposits.

In this chapter, we’ll concentrate on the game-playing side of
artificial intelligence. The simulation we'll use plays a very good
game of Connect Four, in which two players take it in turns to place
pieces in the lowest available position in a column on a board,
trying to get four of their pieces to form a line in any direction.

Game playing was on¢ of the carliest areas of Al investigation
which achieved significant success. Theorem proving programs, as
well, performed well, The scope of Al research has broadened over
the last 20 years and now covers such topics as perception (vision
and speech), the understanding of human (‘natural’} languages,
and the development of expert systems, mentioned briefly before.

It is interesting to note that computer programs which appear to
display intelligence often work in ways quite different from the
methods human beings bring to bear on similar problems. For
example, chess masters do not play by systematically analysing
tens of thousands of possible moves, ranking them hierarchically,
and choosing the move which achieves the highest level. Instead,
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a human player appears to make his or her decisions almost
intuitively. Human experts, although they may make use of some
or all of the raw data of an expert system working in the same field,
do not generally reach their conclusions by consciously working
through every piece of information which could possibly be
relevant before deciding which of the potential outcomes has the
highest probability of being correct.

Similarly, in our artificial intelligence simulation program, the
computer works out its moves in a manner which is quite alien to
our own thinking. Despite this, it plays extremely well, and will
prove a difficult (almost impossible) opponent to defeat. It works
by assigning a value to each possible move, and increments this
value as it scans around the proposed move and in so doing finds
another one of its pieces which could lead it towards victory. It then
selects the move which has the highest total.

When you’re making your moves, you’re far more likely to just
look at the board, note if there is any danger of the computer
completing a row of four, and if so attempting to block it, or select
a move which ‘feels’ as though it could help lead you to victory.

The lesson is clear. When writing your own artificial intelligence
programs, look to the end result you want to achieve, rather than
seek to emulate your own thinking processes in the situation.

Let’s see our Connect Four program in action. You enter your move
as a number between one and eight, and the computer
automatically places your piece (a small letter ‘0’) at the lowest
available position in the row designated by the number you have
entered. The computer pieces are the letter ‘M’:

" d manoEa .-Hﬂ-... llHuHull
12345678 1234567 12345678

YOUR MOVE... YOUR MOVE... YOUR MOVE...
? 4 ? B ? b
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& 4 B & = & g ..---Hl- -lIIHHil

s e =MD... ..."ﬂﬂ.. IIIHnnlI

-.HanIl ..Hﬂ“u.. llHanul
12345878 12345878 12345678
YOUR MOVE..,. YODUR MOVE. .. YOUR MOVE...
? 6 ? 7 ? 7

-IIII“II

II-I“H..-

.. MooO.
» «MoMoo,
12345678

I HAVE WON

The victory here 15 along the diagonal from the top of column six
down to the bottom of column three,

Enter this program when you want to see an example of artificial
intelligence 1n action:

12 REM CONNECT FOUR
20 AREM A, W, PEARSODON
A0 CLS

AQ PRINT

50 PRINT

60 PRINT "CONNECT FOUR™

70 PBINT

BO PRINT "ENTER YOUR MOVE AS A NUMBER BE
TWEEN"

90 PRAINKT "1 AND B, ENTER O FOR A NEW GAM
B ava™

100 FOR F=1 TD 1000:NEXT F

110 DIM AS(10,10),8[10,2)
120 FLAG=0
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130

140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
3430
340
360
360
370
3BO0
390
400
410
420
430
440
450
460
470
480
490
500D
510
520

REM CHANGE KEXT LINE FOR YOUR OWN
CHOICE OF SYMBOLS [C$-COMPUTER)

CE="M":H$="0":REM M FOR MACHINEI

FOR F=1 TO 8

BIF,1)=6

NEXT F

FOR F=1 T0O 6

FOR 6=1 TO 8

AS[F,B)=","

NEXT G

NEXT F

REM #2232 XXX 2350055 FXRERpEny

REM ACCEFPT HUMAN MOVE

GOSUB 430

PRINT:PRINT "YOUR MOVE,.,."

INPUT A

IF A=0 THEN RUN

IF A<1 OR A>8 THEN 270

L=0

IF AS(L+1,A)<>" "™ OR L=6 THEN 340

L=L+1

GOTO 310

IF L=0 THEN 2710

AS[L,A)=HES

B{A,1)=B[A,1]-1

GOSUB 430

GOSUB 560

GOEUB 430

GOTD 260

HEM ¥0 45Xk st ks kb ensnkex

REM PRINT BOARD

CLS

FOR F=1 TD 8

FDR G=1 TD B

PRINT AS$(F,G]);

NEXT B

PRINT

NEXT F

PHINT "12345678"

PRINT

IF FLAG=1 THEN PRINT "I HAVE WON":EMN
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530
540
560
560
570
6580
580
BODO
610
BZ20
630
640
650

RETURN

REM **: 23 x% k22220 %kx%tdny
REM COMPUTER MOVES

PAINT "MY MOVE..,."

My=0

FOR F=1 TO B8

B(F,2]=0

NEXT F

FOR F=1 T0 8

FOR X=-1 TOD 1

FOR Y=-1 TQO 1

IF BI[F,11=0 THEN G680

IF AS[B[F,1)+X, F+Y)=t" OoR A${B[(F,1)+

X,F+Y]="_" THEN B&D

660
D

670
£

680
BEB0
700
710
720
730
740
750
760
770
7B0
7940
800
B10
g20
830

IF AS(B[F,1)+X,F+Y)=H$ THEN GOSUB 81
IF AS(B[F,1]+X,F+Y]=C$% THEN GOSUB 91

NEXT Y

NEXT X

NEXT F

P=0

FOR F=1 TOD 8

IF B(F,2)>P THEN P=B(F,2):N=F
NEXT F

AS[(B(Ns1),N)=CS$
B[Ne1)=B[N1]-1

N=D

P=0

RETURN

REM **8ksxsatsbhsttshhehhhxssn
My=2

M1=MY

IF A$[B[F,1)+[X*2) ,F+[Y*2]])=H% THEN

MVy=MV+10

840
B50
BED

IF AS[B[F,1)-X,F-Y)=H$ THEN MV=MV+20
IF MVY<>M1+10 THEN 870
IF AS[B[(F,1)+[X*38),F+(Y*3)]1=H$ THEN

MV=MVv¥+1000

870
BBO

B[F,2]=B(F,2]+MV
M1=0
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890 RETURAN

200 REM L EE R B EERENEREEEEE EREREERE RSN

9490 MV=2

920 Mi=MY

930 IF A$S[B[(F,1)+[X*2],F+[Y*2])=C$% THEN
My=MVY+9

940 IF AS$(B[(F,1)-X,F-Y])=C% THEN MVY=MV+20

a50 IF MV<>M1+9 THEN 870

960 IF AS[B[F,1)+[X*3),F+[Y*3]1=C% THEN
MYy=HV+2000:FLAG=1

870 B[F,2)=B[F,2]+M¥

980 RETURN

If you’d like to know more about artificial intelligence and expert
systems, you might be interested in other books I have written on
the subject:

Exploring Artificial Intelligence on your Microcomputer —(Interface
Publications Ltd., UK, 1984) (Machine - specific versions available
for Spectrum/Spectrum—+, QL and BBC Micro)

Exploring Artificial Intelligence on your Commodore 64 - (Interface
Publications Ltd., UK, 1985; Bantam Books, New York, 1985)

Exploring Expert Systems on your Microcomputer — (Interface
Publications Ltd., UK, 1985}
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Chapter Eleven
The Quevedo Chess Machine

In 1890, the first recorded attempt to produce a real machine which
would play chess was made in Spain. The scientist Torres y
Quevedo produced a little device which would play the end game of
a king and rook against a king, taking the side with the rook. The
machine was always able to force mate.

After reading about Quevedo’s machine in David Levy's
fascinating book Chess and Computers (Computer Science Press,
Inc., Potomac, Maryland; 1976), I decided to try and write a
program which would emulate the machine’s behaviour. The
machine could move in one of six possible ways, and this program
tells you which of the six moves it has used 1n each case.

The moves include simply moving the rook away horizontally if the
black king is in the same zone as the rook; and moving the rook one
square horizontally, if the black king 15 not in the same zone as the
rook, with the rook one square away, when the vertical distance
between the two kings is two squares, and the number of squares
they are apart horizontally is odd.

You’ll find the computer makes a rapid assessmenti of the situation,

Here it is in action. You are the single king (the $§ sign), the
computer’s king is the K" and its rook is the *R™:
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I USED MOVE 1

ABCDEFGH

IHI-K‘III
$I----Il

= g W E D om~ D
== Mm@ f ;M ~ o

ABCDEFGH

>> MOVE TO [LETTER, ND.]? AR

I USED MOVE 1

ABGCDEFGH

HIIIK-II

s-l..'l.

= N W kM ~m
= o G = 0 m ~ @O

ABCDEFGH

>> MOVE TO [LETTER, NO,)? B2
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I USED MDVE 1

= W A m -~ m

ABCDEFGH

IHI-KHII
l'l.llll

ABCDEFGH

>> MOVE TD [LETTER,

I USED

MOVE 1

= ] L & 3~ m

ABCDEFGH

IIHIK‘-II

ABCDEFGH

>> MOVE TOD [LETTER,
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I USED MOVE 1

ABCOEFGH

= W nd -~

--IHK‘II
Il.sll-

ABCDEFEGH

>> MOVE TO [LETTER

I USED MOVE 2

ABCDEFGH

- g oW Ao - @

IIK'II
IHIII

II‘II

ABCDEFGH

>> MOVE TO [LETTER,

34

= N L & - @

= W hno W@

NO.]1? E2

NO,)? F2



I USED MOVE 1

ABCDEFGH

BIIIIII..

.t
'
.
"
.
"
"
-

--I-K‘.II
-I-IH---

---.-s.-

== P W L& U0
== N W H M m~ o

ABCDEFGH

>> MOVE TO [LETTER, ND.]? F1

I USED MOVE 1

ABCDEFGH

Illlllll?I

-.--K‘.I- 5

2 O~ D

- P LD
L |
- |
» [
] [ ] []
- [
- [
» [
n []
R G2

IIIII*II 1

ABCDEFGH

»> MOVE TD (LETTER, NO.)? O

THANKS FOR THE GAME
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Here's the listing so you can take on Senor Quevedo’s machine for
yourself:

10 REM QUEVEDC CHESS MACHINE
20 GOSUB 1510:REM INITIALISE

30 GOTC 60
40 GOSUB 1320:REM PRINT BOARD

50 GOSUB 110:;REM COMPUTER MOVES

60 GOSUB 1320

70 GOSUB 1120:REM ACCEPT HUMAN MOVE

80 GOTO 40

90 END

100 REM H4ERBEBeRseael

110 REM COMPUTER MOVES

120 IF QUIT=1 THEN 1080

130 W1=WK

140 REM RERXEXERRERERN

150 REM MOVE ONE

160 MOVE=1

170 KM=INT(BK/10)

180 RM=INT(R/10)

190 IF ABS(KM-RM)>3 THEN 330

200 A(R)=46

210 X=INT(BK/10):Y=INT(R/10)

220 IF X>Y THEN 270

230 IF A{(R=-10)<>46 THEN 270

240 IF A{(R=-19)=BK OR A(R-21)=BK OR A(R-2
0)=BK THEN 270

250 IF A(R=11)=BK OR A(R-9)=BK THEN 270
260 R=R-10:G0TO 300

270 IF A(R+10)<>46 THEN A(R)=R:GOTO 330
280 IF A(R+19)=BK OR A(R+21)=BK OR A(R+2
0)=BK THEN A(R)=R:GOTO 330

290 R=R+10

300 A(R)=ASC("R")

310 RETURN

320 BEM I EXZE2RXEAEXEN R

330 REM MOVE TWO

340 MOVE=2

350 KM=BK-10%KM

360 RM=HR-10%*RM
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370 IF ABS(KM-RM)<2 THEN 480

380 A(R)=46

390 IF R>11 THEN IF (A(R-12)=BK OR A(R-2
)=BK OR A(R+8)=BK) THEN A(R)=R:GOTO 480

400 IF R>11 THEN IF (A(R=1)=BK OR A(R-11
)=BK OR A(R+9)=BK) THEN A(R)=R:GOTO 1480

410 Y=BK-10%INT(BK/10)

420 Z=R-10%INT(R/10)

430 IF (Z=1 OR Y>Z) AND A(R+1)=46 THEN R
=R+1:G0TO0 450

440 R=R-1

450 A(R)=ASC("R"™)

460 RETURN

uTU REM #8233 3808080%

480 REM MOVE THREE

490 MOVE=3

500 WM=WK-10#*INT(WK/10)

510 BM=BK-10%INT(BK/10)

520 IF ABS(WM=BM)<3 THEN 600

530 IF A(WK-1)<>46 OR A(WK~-18)=BK OR A(W
K-2)=BK OR A(WK+8)=BK THEN 610

540 IF A(WK-11)=BK OR A(WK+9)=BK OR A(WK
-22)=BK THEN 610

550 A(WK)=46

560 WK=WK-1

570 A(WK)=ASC("K")

580 RETURN
590 REM #E#ERNERERRERS

600 REM MOVES FOUR, FIVE AND SIX

610 Z=ABS(INT(BK/10)=INT(WK/10))

620 IF Z=0 THEN 950

630 IF 2%#INT(Z/2)=Z THEN 790

61;0 REM ###ER%%RAERERRS

650 REM MOVE FOUR

660 MOVE=4

670 A(R)=46

680 IF A(R=-10)<>46 THEN 720

690 IF A(R-9)=BK OR A(R-11)=BK THEN 720
700 IF A(R-19)=BK OR A(R-21)=BK OR A(R=2
0)=BK THEN T20

710 R=R-10:GOTO 760
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720
730

IF A(R+10)<>46 THEN A{(R)=R:GOTQO 790
IF A{(R+19)=BK OR A{(R+21)=BK OR A(R+2

0)=BK THEN A(R)=ASC("R"™):GO0TO 790

T4O

IF A(R+11)=BK OR A(R+9)=BK THEN A(R)

=ASC("R"):GOTC 790

750
760
770
780
790
800
810
820
830
840
850
860
87C
880
890
900
910

R=R+10

A(R)=ASC{"R")

RETURN

REM FEBERASGHRERERERE

REM MOVE FIVE

MOVE=5

J=INT(BK/10)

K=BEK=~10%J

L=INT(WK/10)

M=WK=~10¥L

Z=10:IF J<L THEN Z=-=10
X=1:IF K<{M THEN X=-1
A(WK)=46

W1=WK

WK=WK+Z+X

G=ABS(WK-BK)

IF G=1 OR G=9 OR G=10 OR G=11 THEN W

K=W1:A(WK)=75:G0TO 950

920
930
940
950
960
970
980
=BK

990

A(WK)=ASC("K")

RETURN
REM ##EEENEUEEBSNES

REM MOVE SIX

MOVYE=6

A(R)=46

IF R>11 THEN IF A(R=12)=BK OR A(R=2)
CR A(R+8)=BK OR A(R-1)<>4%6 THEN 1070

IF R>11 THEN IF (A(R-1)=BK OR A(R-11

J=BK OR A(R+9)=BK) THEN 1074

1000 Y=BK~10®*#INT(BK/10)

1010 Z=R-10%INT(R/10)

1020 IF (Z=1 OR Y>Z) AND A(R+1)=46 THEN
R=R+1:GO0TO 1040

1030 R=R-1

1040 A(R)=ASC("R")

1050 RETURN
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1060 REM %k st nkdsgd

1070 GO3SUB 1320
1080 PRINT:PRINT
1090 PRINT "I CONCEDE TO THE MASTER™"

1100 END
1110 REM RSB RS RRRRERENRES

1120 REM ACCEPT HUMAN MOVE

1130 REM ENTER 'Q' TO QUIT

1140 MOVE=0

1150 PRINT ">> MOVE TO (LETTER, NO.)";
1160 INPUT G$

1170 IF G$="Q" THEN 1280

1180 IF LEN(G$)<>2 THEN 1160

1190 Z=ASC(G$)

1200 IF Z<65 OR Z>T2 THEN 1160
1210 X=VAL{RIGHTS$(G$,1)})

1220 IF X<1 OR X>8 THEN 1160

1230 A(BK)=46

1240 BRK=10%*(Z-64)+X

1250 IF A(BK)=ASC("R") THEN QUIT=1
1260 A(BK)=ASC("™$"™)

1270 RETURN

1280 PRINT:PRINT

1290 PRINT ®"THANKS FOR THE GAME"
1300 END

1310 REM HUENERNENEE

1320 REM PRINT BOARD

1330 CLS

1340 PRINT:PRINT

1350 IF MOVE>O0 THEN PRINT "I USED MOVE"M
OVE

1360 IF MOVE=0 THEN PRINT

1370 PRINT:PRINT _

1380 PRINT TAB(11);"ABCDEFGH"
1390 FOR J=8 TO 1 STEP =1

1400 PRINT TAB(8);J;

1410 FCR K=10 TO 80 STEP 10

1420 PRINT CHR$(A(J+K)});

1430 NEXT K

1440 PRINT J

1450 NEXT J
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1460 PRINT

1470 PRINT TAB(11);"ABCDEFGH"
1480 PRINT:PRINT

1490 RETURN

1500 REM #EER%%ERERRRRESR

1510 REM INITIALISATION

1520 CLS

1530 RANDOMIZE VAL(RIGHT$(TIMES$,2))
1540 MOVE=0

1550 QUIT=0

1560 DIM A(130)

1570 FOR J=10 TO 80 STEP 10
1580 FOR K=1 TO 8

1590 A(J+K)=46:REM ASCII QF m.n
1600 NEXT K

1610 NEXT J

1620 REM ## PLACE PIECES ##
1630 REM BLACK KING - HUMAN
1640 BK=INT(RND(1)%#3)+1

1650 BK=10%BK+BK+INT(RND(1)%5)
1660 A(BK)=ASC("$")

1670 REM WHITE KING - COMPUTER
1680 WK=INT(RND(1)%4)+4

1690 WK=10%"WK+WK+INT(RND(1)#%2)
1700 IF WK=BK THEN 1680

1710 A(WK)=ASC("K")

1720 REM WHITE ROOK - COMPUTER
1730 R=INT(RND(1)%4)+4

1740 R=10%R+R+INT(RND(1)%2)
1750 IF R=WK OR R=BK THEN 1730
1760 IF ABS(R-BK)<12 THEN 1730
1770 A(R)=ASC("R")

1780 RETURN
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Chapter Twelve
Into the Political Arena

As we discussed earlier, computer programs can be used to
simulate any process where the links between the elements of the
process can be expressed as one or more mathematical
relationships. This political simulation, Washington D.C., shows
this very clearly, with the mathematical relationships governing a
grossly simplifted version of the American economy.

You are the hapless occupant of the Oval Office, and - as you'll
soon see — the economy is somewhat out of kilter. To retain the
support of the people (and the presidency) you have to try and keep
the whole thing together. You need to do your best to improve the
standard of living, keep inflation and unemployment down,
stimulate private investment and generally maintain an acceptable
growth in the economy, all at same time. You'll soon discover a
president’s lot is not necessarily a happy one.

The simulation begins with a report to you on the state of the
nation:

PRESIDENT HARTNELL:
YOUR ADMINISTRATION HAS BEEN IN
POWER FOR .25 YEARS

— gy s g g N R T W TS O S —F W WS mmm S G e e ml e e il e e B

POPULATION 3000818

NO. UNEMPLOYED 300000 3 %
CUARENT WAGES % 100 INFLATION 5 %
GOVT., EXPENDITURE LAST QTR. &M 118
UNEMPLOYMENT COST $M 0

INCOME FROM TAXES $M O

BUDGET SURPLUS{+)/DEFICIT[-) $M D
GROSS DOMESTIC PRODUCT &M 440

— e e BN N e EER i mmm mmm mmr mmm mm T e M mmm amm Em e e Em Emm

PUBLIC INVESTMENT 0 @ 1 $M 236



You start each run with a population of around 3,000,000 and an
unemployment rate of about 10%. You are then asked to make
some snap judgements on ‘government spending’, ‘cost of wages’
and on your administration’s immigration policy:

OKy, PRAESIDENT HAARTNELL..,.
ENTER GOVERNMENT SPENDING S$M? 102

ENTER COST OF WAGES $M? 41

IS YOUR ADMINISTRATION IN FAVYOR OF

IMMIGRATION THIS GQUARTER [Y/N)7?
OK...N

At the end of my second quarter in office, I found that while I had
somehow kept inflation and unemployment under control, I was
suddenly faced with a budget deficit of over $69 million! Public
investment (and therefore, I hoped, public confidence) was on the
increase however, up from $236 million at the end of the first
quarter to more than $257 million at this point. I decide to increase
spending slightly:

PRESIDENT HARTNELL:
YOUR ADMINISTRATION HAS BEEN IN
FPOWER FOR .5 YEARS

POPULATION 3001638

NO, UNEMPLOYED 2B7B79 9 %

CURRENT WAGES % 41 INFLATION 5 %
GOVT, EXPENDITURE LAST QTR. $M 102
UNEMPLOYMENT COST $M 11.8

INCOME FROM TAXES $M 44.4

BUDGET SURPLUS|[+)/DEFICIT(-) $M-B9.4&
GROSS DOMESTIC PHRODUCT $M 449,32

— o ——— e e g e T EF- e ww mmr o S o o e

OK, PRESIDENT HARTNELL...
ENTER GOVERNMENT SPENDING $M? 107
ENTER COST OF WAGES $M? 43
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I also decide to et a few of the world’s tired and hungry masses into
the land of milk and budget deficits:

IS YOUR ADMINISTRATION IN FAVOR OF
IMMIGRATION THIS QUARTER [(Y/N]?
OK...Y
HOW MANY IMMIGRANTS WILL YOU ALLOW
INTG THE UuUS?
? 1000

At the end of my first year, the deficit has grown to £216 million,
and standard of living has increased by 12%:

YOUR ADMINISTRATION HAS BEEN IN
POWER FOR 1 YEAHS

A W M W i P o S e o b mmr mmm e wmmr mml wmm e S e e s wl el

- g e L R N S ml e e mer e e o Er T Em Emr m m Emm e e Em Em e Er

POPULATION 3004277

NO. UNEMPLOYED 272309 9 %

CWWRAENT WAGES % 48 INFLATION 8 %
GOVT., EXPENDIETURE LAST QTR. $M 111
UNEMPLOYMENT COST %M 12.5

iNCOME FROM TAXES $M 50,2

BUDGET SURPLUSI[+)/DEFICIT([-]) S$M-216.7
GAOSS DOMESTIC PRODUCT $M 4B6,2
CHANGE IN LIVING STANDARD 12 %

— — g — e e wmm B mEE md mmr e Ban otk el e e b ko mer B vkl el o e e wl

. ek v o e e e mme ok mmm T Emm T EE e mmm Em Em R e Em M e Emm Ee e e

OK, PRESIDENT HARTNELL,..

ENTER GOVERNMENT SPENDING $M? 120

ENTER COST OF WAGES S$M? 65

I5 YOUR ADMINISTRATION IN FAVOR OF

IMMIGRATION THIS CQUARTER ([(Y/N]}?
DK...N

I stumble on, narrowly avoiding crises each time I turn my head.

Then, things start getting really hairy towards the end of my second
year in office:
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PRESIDENT HARTNELL:
YOUR ADMINISTHATION HAS BEEN IN
POWER FOR 1,75 YEARS

— v e e e B S e e e m— wl B M W B Ty oy e mm

FOPULATION 3008238

NO. UNEMPLDYED 377324 12 %

CURRENT WAGES §% 686 INFLATION 12 %
GOVT, EXPENDITURE LAST QTR. &M 125
UNEMPLOYMENT COST $M 24.08

INCOME FROM TAXES $SM 69,4

BUDGET SURPLUS[+)/DEFICIT[-)] $M-436.8
GA0SS DOMESTIC PRODDUCT &M BEBE

CHANGE IN LIVING STANDARD 13 %

— e e b TEF S S S Bem WP TE il B WS e mm oy e gy W e e mm mmm e s

PUBLIC INVESTMENT 1 0 3 %M 243,2
OK, PRESIDENT HARTNELL...

ENTER GOVERNMENT SPENDING $M? 126
ENTER COST OF WAGES $M? 67

The outcome 1s inevitable. My time is up;

PRESIDENT HARTHNELL, YOUR
ADMINISTRATION'S POOR ECONOMIC
PERFORMANCE HAS LED TO AN UNACCEPTASBLE
RISE IN UNEMPLOYMENT
AMDNG OTHER THINGS...

THE LAGCK OF CONFIDENCE IN YOUR
ADMINISTRATION IS5 50 BAD THERE ARE
CALLS FOR YOU TD RESIGN...YOU STEP
ASIDE TDO ALLOW THE VICE-PRESIDENT TO

OCCUPY THE OVAL OFFICGE
YOU WERE PRESIDENT FOR 2.25 YEARS
DURING YOUR TERM OF GFFIGE, THE
POPULATION ROSE BY 90589
THE UNEMPLOYMENT HATE BECAME 17 %
AND THE INFLATION HATE BECAME 17.4 %
STANDARD OF LIVING CHANGED BY 17 %
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AND THE BUDGET SURPLUS/DEFICIT
WAS $M-587.5

This is a program which you may well enjoy modifying. Change,
for example, the income you get from taxes, to alter the simulation
in a radical way. You can also fiddle with the thresholds at which

the public start waving their fists.

Line 58 governs the increase in population from quarter to quarter.
A steeper increase here will make it harder to keep the lid on

unemployment.

I've been pretty generous with my use of REM statements in this
program, so you should find it relatively easy to track down the
variables you wish to modify. Here are the major ones, as listed in

the initialization section of the program:

1150
1160
1170
1180
11890
1200
1210
1220
1230
12440
1250
1260
1270
1280
1290
1300
1310
1320

1330
1340
1350
13860
1370

REM #*%*x2*xx s k% h bkt sr ks

REM INITIALIZATION

CLS

RANDOMIZE VAL(RIGHTS[TIMES,2))
ML=1D00%1000

P=3*ML:AEM POPULATION
U=P/1D:REM UNEMPLOYMENT
IV=236;AEM INVESTMENT
GE=118:REM GOVERNMENT EXPENDITURE
GU=0:REM COST OF UNEMPLOYMENT
GI=0:REM INCOME FROM TAXES
WN=100:REM NEW WAGES
WO=100:REM OLD WAGES

IP=5:REM INFLATION PERCENT
BDP=440:AEM BROSS DOMESTIC PRODUCT
AGDP=440:AEM BASE YEAR GDP
RGDP=440:REM REAL GDP
CN=354:AEM ECONOMIC CONSTANT
(USED THROUGHOUT SIMULATION)
Z=1:GAME=0D:FLABG=D

Y=0:REM YEAR

PRINT YENTEA YOUR LAST NAME"
INPUT AS

RETURN
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The part of the program which does all the calculating s fairly easy
to unravel, once you know the principal variables:

480
RN
510
520
530
540

250
560
570
5BO
bgoD
600
610
62D
630
640
650
660
670
68D
690
700
710
720
730
-15
740
750
760
770
780
780
B0OD
a10
g20
830
B40D

CEA'EE R L R EE R E R EEEREREREREEREEREEERE

REM CALCULATIONS
CN=CN+[CN*IP/1D00)
U=P*[GE+IV]/[CN*1D])+P*[IP/1000)
GU=U*WN/ML:REM UNEMPLOYMENT COST
GI=([(P~U)}*WN* _A4}/ML):REM INCOME
FROM TAXES
BD=BD+GI-GU-GE:REM BUDGET DEFICIT
AGDP=AGDP*(1+[1IP/100D])]
GDP=GE+IV+[[P-U)*WN/ML]
RGDP=GDP*440/AGDP
IP=[(BGE+IV]/CN* 1+[WN/WO)/100]1%100
IV=[CN*67}/([IP*1P)
WO=WN
Z=Z+1:IF 254 THEN Z=1:Y=Y+1

RETURN
REM ®9%%¢:t kst kst hkkstrnksnhann

REM GCHECK BUDGET DEFICIT

IF BD>-1000 THEN RETURAN

GAME=1

FLAG=1

RETURN

AEM *®*%2% k3 :krhtdd b xkdkedsenysk
REM CHECK STANDARD OF LIVING

IF Y<.75 THEN RETURAN

IF INT[[2*([RGDP/AGDP)*100)-100)/3)>
THEN RETURN

GAME=1

FLAB=2

RETURN

REM *#*&%f3ddh et rdrrrtrrtngkhsn
REM CHECK INFLATION RATE

IF IP<15 THEN RETURAN

GAME=1

FLAG=3

RETURN

REM ***x*5hxfdsdefid s thsshorngnk

REM CHECK UNEMPLOYMENT
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850

860
870

B8O
880

IF INT[U*100/P}<15 THEN RETURN
GAME=1
FLAG=4
RETURN
REM #*hkdksdkenss ks skt shhrn

Here is the complete listing of the Washington D.C. program;

1D
2l
30
40
50
60
70
g0
S0
100
110
120
130
140
150
160
770

180
IN

190

200

210

REM WASHINGTON D.C,
GOSUB 1160:REM INITIALIZE
HEM #***%2xk2xkixhtxdrhkskkrirdrxszt
REM MAJOR CYCLE
P=INT[P+[P*273/ML])]
GOSUB 16D0:REM PRINTOUT
GOSUB 510:REM CALCULATE
REM NOW CHECK END GAME
GOSUB 710:REM STANDARD OF LIVING
GDSUR 7BD:REM INFLATION RATE
GOSUBA 840:REM UNEMPLOYMENT
IF GAME=1 THEN CLS5:GDTO 880D
GaTO 50
AEWM X983 ka ke ks rnthdrrtssss

REM PRINTOUT

CLS

PRINT "PRESIDENT ";As;":"

PRINT "YOUA ADMINISTRATION HAS BEEN
POWER FOB"Y+Z/A"YYEARS"

220
230
100
2410

PRINT "=rmo—mecmeccc o cmcmc e e e
n

PRINT "————- STATE OF THE NATION-——---
_n

PRINT "o mm e o e
n

PRAINT "POPULATION"P

PRINT "NO, UNEMPLOYED"INT(U]"™ ™INT(
*Y/Pyugy

PRINT "CURRENT WAGES $"WO" INFLATION

IIINT[IF]II%II

2560

PRINT "60VT. EXPENDITURE LAST QTHR, %

MUGE
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260 PRINT "UNEMPLOYMENT COST $MU'INT[(10%*G
ul/10

270 PRINT "INCOME FROM TAXES S$SMUYINT[(GI®*1
oj/10

280 PRINT "BUDGET SURPLUS[+)/DEFICIT[-]
SM"INT(BD*10)/10

290 PRINT "“GROSS DOCMESTIC PRODUCT S$M"INT
([GDP*10]/10

300 IF Y+Z/4>.5 THEN PRINT "CHANGE IN LI
VING STANDARD"INT[(2*([([RGDP/AGDP]}*100)-1
ogo)/3]"%"

310 PRINT Mo m e e e e e e e e e

—— v —

320 PAINT "PUBLIC INVESTMENT"YYQUZW"S$MNIN
TIIV¥10])/10
320 PRAINT "emo o e e o e e e

340 PRINT "0K, PRESIDENT ";AS$:",.."

350 IMPUT “ENTER GDVEANMENT SPENDING SM"
s GE

360 INPUT "ENTER COST OF WAGES S$M":wN
370 PRBINT "IS5 YQUR ADMINISTRATION IN FAY
QR OF™

3B0 PRINT "IMMIGRATION THIS QUARTER [Y/N
]?n

390 XS5=INKEYS$

400 IF X$<>"Y!" AND X$<>"N"™ THEHN 3890

410 PRINT TAB[20]);"0K,,.":X$

420 FOB H=1 TO 1000:NEXT H

430 IF X§$<>"¥Y" THEN RETURN

440 PRINT "HOW MANY IMMIGRANTS WILL YoOu
ALLOW INTO THE us?™"

450 INPUT M

460 IF M<D THEN 450

470 P=P+M

480 RETUAN

490 REM %% %22k x5t h0ekukkd et kg nny

500 REM CALCULATIONS

510 CN=CN+[CN*IP/100]

5280 U=P*[GE+IV]/[CN*M0}+P*[IP/1000)

530 GU=U*WN/ML:REM UNEMPLOYMENT COST
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540 GI=(([[P-U)*WN*_4)/ML}):BREM INCOME
FAOM TAXES

550 BD=BD+G6I-GU-BE:REM BUDGET DEFICIT

580 AGDP=AGDP*[1+([IP/100}]

570 GDP=GE+IV+[[P-U]J*WN/ML)

580 RBDP=GDP*440/AGDP

590 IP=(([GE+IV]/CN*_1+(WN/WD}/100)*100

00 IV=(CN*67)/(IP*IP]

610 WO=WN

B20 Z=Z+1:;IF Z>4 THEN Z=1:Y=Y+1

630 RETURN

540 HEH L E SRR E R SR EREEREREERERERERLSEMEHR:

650 REM CHECK BUDGET DEFICIT

660 IF BD>»~1000 THEN RETURN

670 GAME=1 ‘

6§80 FLAG=1

690 RETURN

700 REM L E R R EEEEEREREEREEREEREEREEERERNE.:

710 REM CHECK STANDARD OF LIVING

720 IF Y<,75 THEN RETURN

730 IF INT([(2*[(RGDP/AGDP)*1400)-100])/3])>

-15 THEN RETURN

740 GAME=1

750 FLAB=2

760 RETURN
770 REM *#*%*x3 53 2x 2552t eptesy

780 REM CHECK INFLATION RATE
790 IF IP<15 THEN RETURN

BOD GAME=1

B10 FLAG=3

820 RETURN
30 AEM **®225 s +23 5228k 02t by

B40 REM CHECK UNEMPLOYMENT
850 IF INT[U*100/P}<15 THEN RETURN
860 GAME=1
870 FLAG=4
BBO BRETURN
G900 REM ***ssxdsdsssksshsbnthdbnss
900 REM END OF THE GAME
8910 PRINT "PRESIDENT ";A$;", YDUR"™
920 PRINT "ADMINISTRATION'S POOR ECONDOMI
CIT
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830 PRINT "PERFORMANCE HAS LED TO AN UNA
CCEPTABLE"

940 IF FLAG=1 THEN PRINT "BUDEBET DEFICIT
i

950 IF FLAG=2 THEN PRINT "DROP IN THE ST
ANDARD OF LIVING"

960 IF FLAG=3 THEN PRINT "RISE IN THE 1IN
FLATION RATE"

970 IF FLAG=4 THEN PRINT “RISE IN UNEMPL
OYMENT™"

980 PRINT " AMONG OTHER THINGS..

880 PRINT Moo mm -

1000 PRINT "THE LACK OF CONFIDENCE IN YO
YR ™

1010 PRINT "ADMINISTRATION IS S0 BAD THE
RE ARE"

1020 PRINT "CALLS FOR YOU TO RESIGN...YD
U STEP™

1080 PRINT "ASIDE TO ALLOW THE VICE-PRES

IDENT TO"
1040 PRINT " OCCUPY THE OVAL DFFIC
E"

1050 FOR H=1 TO 1000:NEXT H
1060 PRINT Moo immme e —

1070 PRINT "YDU WERE PRESIDENT FOR“"Y+[Z*
.25)"YEARS"

1080 PRINT "DURING YOUR TERM OF OQOFFICE,
THE"

1090 PRINT "POPULATION ROSE BY"P-3*ML
1100 PRINT "THE UNEMPLOYMENT RATE BECAME
"INT(U*1000/P)/10"%"

1110 PRINT "AND THE INFLATION RATE BECAM
E"INT(10*IP) /104%™

1120 PRINT "STANDARD OF LIVING CHANGED B
Y"INT[[2*[[RGDP/AGDP)*100)-100)/3)"%"
1130 PRINT "AND THE BUDGET SURPLUS/DEFIC
IT WAS SMYINT(10%*BD)/10

1140 END
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1150
1160
1170
11810
1190
1200
1210
1220
1230
1240
12860
1260
1270
1280
1280
1300
1310
1320

1330
1340
1350
1360
1370

AEM %% 3 %3 %%x¥3 k3 kW kFxTxkkxk

REM INITIALIZATION

CLS

RANDOMIZE VAL[RIGHTS[TIMES$,2)])
ML=1000%*1000

P=3*ML:REM POPULATION
U=P/10:AEM UNEMPLOYMENT
IV=236:REM INVESTMENT
GE=118:REM GOVERNMENT EXPENDITURE
GU=0:REM COST OF UNEMPLDYMENT
GI=0:REM INCOME FROM TAXES
WN=100:REM NEW WAGES
WO0=100:REM OLD WAGES

IP=5:REM INFLATION PERCENT
GDP=440:REM GROSS DOMESTIC PRODUCT
AGDP=440:REM BASE YEAR GDP
RGDP=440:REM REAL GDP
CN=354:RAEM ECONOMIC CONSTANT
[USED THRAOUGHOUT SIMULATION)
Z=1:GAME=D:FLAG=Q

Y=0:REM YEAR

PRINT "ENTER YOUR LAST NAME"
INPUT A3

RETURN
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Chapter Thirteen
Playing the Stock Market

The numbers a computer manipulates can represent anything,
from cloud density, intricate subatomic reactions within a complex
chemical experiment or the number of warriors taking part in a
Roman raid on an English village. When computers were first used
in business, the numbers generally stood for more mundane things
such as statistics, sales charts and money. In the stmulation in this
chapter, we leave behind warriors in Roman Britain and revert to
money.

You are a broker dealing in a small market of five companies. You
start the simulation with $15,000 and are asked to enter a financial
target for which you will be striving during the run:

ENTER YOUR GOAL FOR THIS SIMULATION,
$18,000 TO $100,000

? 250000

TOD HIGHI

ENTER YOUR GOAL FOR THIS SIMULATION,
$16,000 TO $160,000
? 16000

Once you've done that, the state of the market on day one is
revealed:

DAY 1 YOUR GOAL IS % 16000

COMPANY NUMBER

1 2 d 4 =
CHANCE OF INCREASE (%):
23 58 28 58 Y|
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CHANCE OF DECREASE (%):

a1 26 855 8 17
CURRENT VALUE PER SHARE:
$1.49 % 1,99 $ 2,45 §$ 2,00 § 3.49
NO, OF SHARES HELD:

2000 1500 1200 1000 840
BANK $ 265 TOTAL WORTH & 15000

DD YOU WANT TO SELL ANY SHARES (Y/N)?

One cycle of buying and/or selling represents a day of trading. Each
day, you are told the chance of each share rising or falling in price,
and based on that information you can decide what to buy or sell:

DAY 1 YOUR GUAL ES $ 16000

COMPANY NUMBER:

1 2 3 4 ]
CHANCE OF INCREASE [X)s

23 59 28 59 41
CHANCE OF DECREASE [%]:

31 26 0% 8 17

CURRENT VALUE PER SHARE:
$1.49 $ 1,90 € 2,49 $ 2,09 § 3.49
NO. OF SHARES HELD:

2000 1500 1200 1000 BOD
BANK $ 265 TOTAL WORTH % 15000

WHICH ONES TD SELL? oK 1
HOwW MANY DF 1 TO SELL? 3000
YOU DON'T HAVE THAT MANY |

? 1500

DAY 1 YOUR GOAL IS $ 16000

COMPANY NUMBER:

1 2 3 4 5
CHANCE OF IMCREASE {%]:
23 59 28 1 .
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CHANCE OF DECREASE (%] :

H 26 85 8 17
CURRENT VALUE PER SHARE:
$1.49 $ 1,99 5 2,489 $ 2,99 $ 3.49
NO. OF SHARES HELD:

500 1500 1200 1000 BOU
BANK § 2500 TOTAL WOATH % 15000

WHICH COMPANY TO BUY? K 4
HOW MANY OF 4 TO BUY? 750

You can only sell and buy shares once on each day, so you must
choose wisely. After you've made your decisions, the computer
will tell you how you rate to date as a stockbroker. Some of the
assessments, as I'm sure you’ll discover, can be quite harsh:

DAY 2 YOUR GOAL IS $ 16000

COMPANY NUMBER:

1 2 3 4 5
CHANCE OF INCREASE (¥]:

51 11 A3 32 35
CHANCE OF DECREASE (%] :

A5 43 B 49 a5

CURRENT VALUE PER SHARE:
$1.,49 $ 2,1 $ 2,36 % 3.16 § 3.49
NO. OF SHARES HELD:

600 1500 1200 1750 BOO
BANK $ 108 TOTAL WORTH & 15329.06

YOUR RATING AFTER THAT ROUND OF
TRADING IS 'BADH

<PRESS SPACEBAR TO CONTINUE >

However, if you persevere, you may well prosper in the end. Just
don’t allow vourself to be discouraged by assessments such as
‘*hopeless’:
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DAY B YOUR GOAL IS & 15000

COMPANY NUMBER:

1 2 3 4 5
CHANCE OF INCREASE (%] :

18 72 89 24 32
CHANCE OF DECREASE [%1:

4 25 1 55 50

CURRENT VALUE PER SHARE:
$1.,568 $ 2,01 ¢ 2,57 $2.69 % 3.68
NO, DOF SHARES HELD:

2100 ado 1200 1750 800
BANK $ 181 TOTAL WORTH %-15103,32

WHICH ONES TO SELLY K 1
HOW MANY OF 1 TO SELL? 2100

DAY 11 YOUR GOAL IS $§ 16000

COMPANY NLMBER:

1 2 3 4 5
CHANCE OF INCREASE (%]:

a7 an 18 27 30
CHANCE OF DECREASE (%):

4 a0 51 44 52

CURRENT VALUE PER SHARE:

$1.6B % 2,44 $ 2,69 $ 2.65 & 3.68
ND. OF SHARES HELD:

600 a 2400 1750 800
BANK ¢ 3556 TOTAL WORTH $ 15352.78

YOUR RATING AFTER THAT ROUND OF
TRADING IS5 'HDPELESS!

<{PRESS SPACEBAR TO CONTINMNUE >
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DAY 17 YOUR GOAL IS $ 15000

COMPANY NUMBER:

A 2 3 4 5
CHANCE OF INCREASE (%]12

47 65 a8 8 47
CHANCE OF DECREASE [%]):

32 7 &4 25 40

CURRENT VALUE PER SHARE:
$1,78 $ 2,5 $2.61 ¢ 2.98 % 3.83
NO. OF SHARES HELD:

a a 2800 1750 BOO
BANK $ 229 TOTAL WORTH $ 16108,47

YOU'YE HIT YOUR FIMANCIAL GOALI

The Stock Market listing 18 in the following chapter.
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Chapter Fourteen
The Stock Market Listing

When you're ready to take on the brains of Wall Street, enter and
run the following listing. Just don’t be too ambitious with your
early financial goals, or you’ll never make it.

10 REM STOCK MARKET

20 CLS

90 RANDOMIZE VAL[RIBHTS(TIMES,2])

40 DIM S(5),N[(5),P(5),D([5]

50 S(1)=1.49:8([2)=1.99:8(3)=2,48;5[4)=2.
99:5[(5)=3.,48

60 N[1)=2000:N[2)=1500:N[3)=1200:N[4])=1D
DO0:N(S)=BOD

70 BB=265:TV=15000:00=15000:0AY=1

80 PAINT:PRINT "ENTER YDUAR GODAL FDR THIS
SIMULATION,"™

90 PRINT TAB(8);"%$16,000 TO $100,000"
100 INPUT GOAL

110 IF GOAL<16000 THEN PRINT “TOODO LOWI";
GO0TO A0

120 IF GOAL>100*1000 THEN PRINT "TOO0O HIG

H1"eGOTD 8O
130 REM ***3 52 sstxan st hdstnnn

140 REM MAJOR LDDP

150 FOR GC=1 TD 5

160 REM ADJUST THE 55 IN NEXT LINE TO
MODIFY GAME; 80 VERY HARD, 30 VERY EASY
170 D[C]=INT[RND[1)*56]+1

180 P{C)=INT[RND([(1)*{100-D(C]))+1

190 NEXT C

200 GOSUB 230

210 60TD 460
D00 REM #** #5222 x2ssa kb sdensaax
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230 REM PRINTOUT
240 CLS

250 PRINT Pommmme oo

260 PRINT "DAY"DAY™M YOUR GOAL IS
$UGOAL
870 PRINT Moo e e

280 PRINT "COMPANY MNUMBER:"

290 PRINT TAB(2);1;TAB[9):23TAB[16);3;TA
B(25):;4:;TABR[32]):5

300 PRINT "CHANCE OF INCREASE [%]):"

310 PRAINT TAB([2):;P[1):TAB[9);P[2):TAB[16
1sP(8);TAB[25)sP(A4);TAB[32] ;P(5]

320 PRINT "CHANCE OF DECREASE [%):"

330 PAINT TAB(2);D(1);TAB[8);D(2);TAB[16
]sD(3);TAB[(25):D([4);;TAB[32);D([5]

340 PRINT "CURRENT VALUE PER SHARE:"

350 PRINT "G";INT[S[1])*%100)/100;:TAB[E8]) ;"
$"JINT[S(2)*%100D)/100;

360 PRINT TAB[15)3"$";INT[S(3)*100)/100
TAB[28);"$"3INT(S5[4]*100)/100

370 PRAINT TAR([AaQ]l;"s$"sINTI[S[5)*100)/100

380 PRINT "NDO. OF SHARES HELD:"

3980 PRINT TAB([2)sN[1);TAB[S);N[2);TABI[16
JeN[3):;TAB(24);N(4);TAB(B31);3NI[5]

400 PRINT "BANX $"INT[BB]" TOTAL WORTH §
IITU

410 PRAINT Meomme e e e
A20 IF TV>GOAL THEN PRINT "YOU'VE HIT YO
UR FINANCIAL BOALI":END

430 RETURN
440 REM ** 304326858000k sanixs

450 REM % SELL **
460 PRINT "DD YOU WANT TO SELL ANY SHARE
& (Y/N]2?"

470 AS=INKEYS

480 IF ASC>"Y"™ AND AS<>"N" THEN 470
490 IF AS$="N" THEN 880D

500 GOSUB 230
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510
520
530
540
550
o&0

570
580

PRINT "WHICH ONES TO SELL?":
AS=INKEYS

IF AB<"1" OR AS>"5" THEN 520
C=VAL[AS]

PRINT " 0K "C

PRINT "HOW MANY DOF"C"TO SELL";

INPUT N

IF N>N[C] THEN PRINT "YOU DON'T HAVE

THAT MANYI|":G60TO0 570

EO00 REM **:¥*s2xibkxsaxxixksnpsnixy

600 REM ADJUST FIGURES AFTER SALE

610 BB=BDB+S[(C)*N:REM ADD VALUE TO BANK

620 N[C]=N[C)-N:REM SUBTRACT NO, SOLD

630 TV=D:REM SET TOTAL WORTH TO ZERO

640 REM NOW DETERMINE CURRENT WORTH

650 FOR C=1 TO0O &

EBD TV=TV+N([(C]*5(C]

670 NEXT C

690 TY=TVv+BB:REM ADD IH BANK BALANCE

690 GOSUB 230

700 REM **% 523522242 X402k 02xss%s

710 REM *% BUY **

7280 PRINT "DD YOU WANT TO BUY ANY SHARES
[Y/N]?"

730 AS=INKEY?S

740 IF ASC>MYHN AND AS<>Y"N" THEN 730

750 IF A$="N" THEN 880

760 GOSUB 230

770 PRINT "“"WHICH COMPANY TO BUY?";

780 AS=1INKEYS

780 IF AS<"4"™ OR AS>"E" THEN 7B0D

BOD C=VAL[A%]

810 PRINT ™" QK "E

8§20 PBINT "HOW MANY OF“"C"TO BUY"™;

830 INPUT N

840 IF N#*S[C)>BB THEN PRINT "YOU DON'T H

AVE ENOUGH MONEY!Y":G6D0TO 830

850 REM . EEEEEEREE S ES EE N ERNERENRJER.J.

B60 REM ADJUST FIGURESE AFTER BUY

870 BB=BB-S{C)]*N

BBO N[C)=N[C])+N
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a80
800
810
820
8930
840
850
8960
870
980
990
1000
ooaQ]
1010
1020
D00 )
1030
1040
1050
1060
1070
1080
108D
110D
1110
1120
1130
1140
1150
1160
1170
1180
1180
DF'II
1200
1210

TV=0

FOR C=1 TO 5
TV=TV+N[C]*S§(C)
NEXT C

Tv=TV+BB

GOSUB 230
REM ®%#e#% ¢tk tdsshsnrnsns

AEM MODIFY ALL INDICATORS
Tv=0

FOR €C=1 TO &
K=INT(RND([1]*100]+1

IF K<P{C)] THEN S{C]=S[C)*[1+([P(C}/1
)

K=INT[RND(1}*100] +1

IF K<D[C] THEN S[(C)=8[C)/(1+[D[C]/1
]

TV=Tv+[(S(C)*N(C]) ]

NEXT C

TV=TVv+BB

QQ=Q0%*1.005

W=[Tv*100/2Q2)-100

IF W=D THEN W=,1

W=W+6

IF W<1 THEN W=1

IF W>15 THEN W=15

RESTORE

FOR T=1 TO W

READ A%

NEXT T

PRINT

REM **2xk gkt d2redhkxhkxttad

REM GIVE RATING, STAAT NEW ROUND
PAINT "YOUR RATING AFTER THAT ROUND

PRINT "TRADING IS '";As;min
PRINT:PRINT * (PRESS SPACEBAR TO

CONTINUE >"

1220

IF INKEYS$<>" " THEN 1220:REM NOQOTE
SPACE BETWEEN QUOTE MARKS

1230 DAY=DAY+1
1240 G60TO 150
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1250 DATA "HOPELESS","VERY, VERY PQOR"
1260 DATA "TERRIBLE","AWFUL","BAD"

1270 DATA "VERY ORDINARY","AVERAGE"

1280 DATA "REASONABLE","A LITTLE ABOVE A
VERAGE"

1290 DATA "FAIRLY G0OD","GOOD","VERY GOOD
D'Il

1300 DATA "GREAT","EXCELLENT®,"SUPERLATI
VE"

If you want to modify the degree of difficulty of this simulation,
change the 55 in line 178. The lower the number, down to 38, the
easier the program is to run with a profit. The higher the number,
up to 84, the more difficuit it becomes. The simulation will not run
even remotely realistically if you substitute vaiues less than 30, or
greater than 84, in line 174.
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Chapter Fifteen
Running A Vehicle Factory

Some of the complex processes of manufacturing and sales are
presented in this sirmulation (albeit 1in a very simplified form). It
took 68 years for the car market to become saturated in the States.
You have been unfortunate enough to be appointed to the number
one spot at a major car manufacturing concern the very month the
saturation finally became general knowledge.

To save the day (and your reputation as a hard-hitting, straight-
from-the-shoulder, trouble-shootin’, crisis-solvin’ executive) you
must put the tottering firm back on its feet.

You take over just as the accountants announce the company is
losing $68 million a year. Your task, needless to say, is to try and
make the company profitable.

Here’s how it begins:

INDUSTRY SALES 5S0000 IN MONTH 0O

YOU HAVE 12000 EMPLOYEES
AVERAGE WAGES ARE $ 228985
OR 8M 22.8 PER MONTH

e N M M W W e e el e el MR M g e o o A B N AR e e e e e e e

As you can see, the total sales within the vehicle industry for the
month before the simulation began (month ¥) were 58,880. You
start the simulation with your company holding about a quarter of
the total industry sales, around 12,588 vehicles.

You have four factories, currently producing more vehicles than
you can sell;
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MAXIMUM MONTHLY OUTPUT:
FACTORY 1: 8800
FACTORY 3 3250
FACTORY 3: 2500
FACTORY 4: 1625

— e — O T S N e e BN NN PR N B W M W WS B B WS SN B SN B S e W

O B e S B S e S e el S e wmm G S e e fem o e S e e B B -

EFFICIENCY LEVEL IS 77 %

DO YOU WANT TD EXPAND OUTPUT [Y/N]?
N

DD YOU WANT T0 SELL FACTORY 4 [Y/N]?
N

The average wage for each employee is around 323,000 when the
simulation begins. This will rise each three months, due to unions
demanding parity be kept with inflation. Although you cannot
reduce wages, or refuse to include the rise due to inflation, you can
decide how many people to hire or fire, and at what price you will
sell each vehicle (when the simulation begins, each car is selling for
around $12,000):

INDUSTRY SALES 50000 IN MONTH O

e v o w Emm mm m Emm Emm m Emm S e Em M pEm Em e R e e . g e e e g

YOU HAVE 12000 EMPLOYEES
AVERAGE WAGES ARE & 22885

OR $M 22.8 PER MONTH

— e O S S W BN e N BN BN Ser el den e mmm S e e e e e emm mmm g e e

HOW MANY EMPLOYEES TO HIRE? D
HOW MANY EMPLOYEES TO FIRE? 567
YOU HAVE 11433 EMPLOYEES
AVERAGE WAGES ARE % 22985

OR $M 21.9 PER MONTH

—— g Bk EEF S S mmm M e e mmm e e mm P S Bk A A e e ol e

WHAT IS YOUR SELLING PRICE? 12345

Once you’ve answered all the relevant questions, the simulation

reports back to you on how well (or otherwise) you have
performed:
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INDUSTRY SALES 48833 IN MONTH 1
YDUR SALES: 13386 [ 27.4 % OF TOTAL |
YOU HAVE 11433 EMPLOYEES
AVERAGE WAGES ARE § 22885

OR $M 21.89 PER MONTH
AVERAGE COST PER VEHICLE IS & 10182
AND AVERAGE SELLING PRICE IS % 12345
S0 THE AVERAGE PROFIT IS % 21562

OR $M 2B.8 PER MONTH
PROFIT FOR THE MONTH IS5 $M 6.9
& TOTAL PROFIT TO DATE IS &M 6.8
DO YOU WANT TO RESIGN [Y/N]?

N

That wasn’t too bad. You actually made a profit. The process
continues:

INDUSTRY SBALES 48B33 IN MONTH 1
YOUR S5ALES: 13388 [ 27.4 % OF TOTAL ]
YOU HAVE 10233 EMPLOYEES
AVERAGE WAGES ARE & 22995

OR $M 419.5 PER MCNTH
AVERABE {0ST PER VEHICLE IS5 % 10482
AND AVERAGE SELLING PRICE IS % 12345
S0 THE AVERAGE PROFIT IS & 2152
OR $M 28.8B PER MONTH
PEROFIT FOR THE MONTH IS $M 6.8
& TOTAL PROFIT TO DATE IS $M B.9
WHAT IS YOUR SELLING PRICE? 24000
TOO BIG A CHANGE FOR THE MARKET
WHAT IS YOUR SELLING PRICE? 14000
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INDUSTRY SALES 51485 IN MONTH 2
YOUR SALES: 6435 ( 12.5 ¥ OF TOTAL |
YOU HAVE 10233 EMPLOYEES

AVERAGE WAGES ARE § 229895

DR $M 19.56 PER MONTH
AVERAGE COST PER VEHIGLE IS § 11630
AND AVERAGE SELLING PRICE IS % 14000
S0 THE AVERAGE PROFIT IS 8 2368
OR %M 15.2 PER MONTH
PROFIT FOR THE WMONTH IS $M-4.,4
& TOTAL PROFIT TO DATE IS $M 2.5
DO YOU WANT TO RESIGN [Y/N]?

N

And just when you think you’re getting it all under control,
inflation exacts its toll:

INFLATIDN RATE THIS QUARTER IS 2,5 %
AVERAGE WAGES BILL WILL NOW RISE TO
8 23569 PER EMPLODYEE

ANY KEY TO CONTINUE

Your next month is not very good:

INDUSTRY SALES 49184 IN MONTH 3
YOUR SALES: 68237 [ 128.9 % DF TOTAL ]

YOU HAVE 9743 EMPLOYEES
AVERAGE WAGES ARE % 235658.88

OR $M 19,1 PER MONTH
AVERAGE COST PER VEHICLE IS5 §% 11835
AND AVEBRAGE SELLING PRICE I5 % 14500
S0 THE AVERAGE PROFIT IS5 % 26864

OR $M 1B.2 PER MONTH
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PROFIT FOR THE MONTH IS $M-1
& TOTAL PROFIT TO DATE IS5 S$M 1.5

DO YOU WANT TO RESIGN [Y/N]?

You start the simulation, as you’ve seen, with four factories. You
have the option, at any time, of selling off factory number four.
Alternatively, you can increase the ouiput of the factories. You’ll
find that the minimum cost per vehicle (and thercfore the
maximum profit per sale) occurs when your factories are running
at 85% efficiency, We decide to sell off factory four, to let the
income from that sale offset our losses:

YOUR MONTHLY SALES ARE 5517

. MAXIMUN MONTHLY OUTPUT:
FACTORY 11 8300
FACTORY 2: 32580
FACTORY 3 2500
FACTORY 4: 1625

e e e o o S ks M EE B WS WEF e e mmm e e e o L S B e T W e e s el

EFFICIENCY LEVEL IS 33 %
DD YOU WANT TO EXPANRD DUTPUT (Y/N]?
N
DD YDU WANT TO SELL FACTORY 4 [Y/N]P?
Y
FACTORY 4 IS5 VALUED FOR BALE AT $M104
YOU CAN'T REBUY IT LATER IF
fﬂu EELL ITII.
DO YOU WANT TO SELL [Y/N]?
Y

['ve tried this simulation several times. Each time, the same fate
occurs, Perhaps ’'m just not cut out to run a multi-million dollar
business.

INDUSTRY SALES 48991 IN MONTH 10
YOUR SALES: 5727 [ 11.6 % OF TOTAL

N S B B e B A el e e e e e e e S e e A S e S W

YOU HAVE 9703 EMPLOYEES
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AVERAGE WAGES ARE ¢ 24521.51
OR $M 19.8 PER MONTH
AVERAGE COST PER VEHICLE IS § 12418

AND AVERAGE SELLING PRICE IS $& 15400
S0 THE AVERAGE PROFIT IS % 28381

OR &M 17 PER MONTH

e wr mmm cr dm dem wt A- E EE EEL EEN EEF B SR e e g e Rmm g g e e e U

PROFIT FOR THE MONTH IS $HM-2.8
& TOTAL PROFIT T0 DATE IS %M B8.4

— ke e e e e . e e g R e e e B B W N W W AR e R el B e

DD YOU WANT TO RESBIGN (Y/N])?

YOU JUST MADE YDUR TWELFTH MONTHLY

LDEE IH A HDHI..--I"-.-...-...
YOUR EMPLOYMENT
IS HEREBY TERMINATEDI! |

A much better outcome is, however, possible for those who are
more skilled than I am:

WELL DODNEI THE COMPANY HAS MADE MORE
THAN $M200. YOU'VE BEEN MADE

A MEMBER OF THE BOARD

Here are the principal variables, as they are assigned at the start of a
run of this simulation:

1690 REW ¥*¥*3¥XX¥X25X3¥3FFXXEFEXFEx%N

1640 REM INITIALIZATIOK

1650 CLS

1660 RAANDOMIZE VAL[RIGHTS[TINES,2]]
1870 DIM M([5],Y[5)

41680 NE=12000:REM STARTINGE NO EMPLOYEES
1890 AW=228395:REM STARTING AVERAGE WAGE
1700 AC=11100:REM COST PRICE/VEHICLE
1710 AS=12000:REM SELLING PRICE

1720 MI=50*1000:MC=10100

1730 Y[(3)}=12500

1740 MS8=25:EF=77:tFA=1603SF=0:MT=0D
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1760 FOR J=1 TO 5
1760 READ M[J]

1770 NEXT J

1780 RETURAN

1780 DATA 8800,3250,2500,1825,16275

As you can see, the REM statements allow you to trace the various
formulae which are used in this simulation:

220 INPUT "HOW MANRY EMPLOYEES TO HIRE"“jH

E

230 NE=NE+HE:IF HE>0 THEN 280D

240 INPUT "HOW MARY EMPLOYEES TD FIRE";H

E

250 NE=NE-HE

280 GOSUB 650D

270 P1=AS5;REM BET P41 EQUAL TO OLD PRICE

280 INPUT "WHAT I& YOUR SELLING PHRICE"™;A

5

290 REM NEXT LINE REJECTS TOO BIG A

CHANGE IN SELLING PRICE

300 IF ABS[P1-AS6)>2500 THEN PRINT "TOO B

IG A CHANGE FOR THE MARKET":GOTO 280

210 CLS

320 PRINT:PRINT:PRINT

830 MI=INT(RND[1]*4000)+48*100D:+REM THIE
MONTH'S SALES BY INDUSTRY

340 C=C+1:REM COUNTS NUMBER OF MONTHS

360 IF C<3 THEN 470

360 M=INT[(AND(1]*10+1)}/4:REM INFLATIDN

370 CLS

380 PRINT "INFLATION RATE THIS QUARTER 1

S“Hllx“

390 PHINT "AVERAGE WAGES BILL WILL NOW R

ISE TO"

400 AW=[(AW*M/1D0)+AW

410 PRINT TAB(8)p"S$S"INT[AW]" PER EMPLOY

EElI

420 IF INKEYS§<>"!" THEN 420

430 PRINT:PRINT TAB[12])3"ANY KEY TO CONT

INUE"
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440 IF INKEYS$="" THEN 440
450 FA=(FA*M/100]+FA
460 C=0
470 Y[(1)=NE*158/12:HEM SALES BASED QN
NUMBEH OF EMPLOYEES
A8D0 Y([2)=[1060-AS5/FAJ*MI/100:REM SALES
BASED ON MONTHLY INDUSTRY SALES
A0 REM NEXT LINES SET LOWEST FIGURE
FROM Y([1),Y[2]1,M[5]) EQUAL TO Y[3)]
500 IF Y[1)<Y[2)] AND Y(41]<M[5) THEN Y[3]
=¥(1):G0TO 540D
510 IF Y[(2)<Y[1) AND Y[(2])<M[(S) THEN Y([3]
=Y[2]:60T0 540
520 Y[3)=M[5]
530 REM NEXT LINES DETERMINE
MONTHLY SALES
540 IF ABS[P1-AS)<501 THEN Y[3)=3.6*Y[(3]
/3
550 IF Y(3)>M[5) THEN Y[3)=Y(3)-1975:G0T
0D 550
EB0 MC=[MC*M/1D0)+MC
570 EF=Y[3)/M[5])*100:REM EFFICIENCY %
AS SALES DIVIDED BY TOTAL OUTPUT
580 AC=[MC*[ABS([(B5-EF]/3)/100)+MC;REM
AVERAGE COST PER VEHICLE
590 MP=[[Y[3)1*[AS~AC]]~(NE*AW/12)):REM
MONTHLY PROFIT
600 MP=INT[MP/[(100%*1000])]
610 TP=TP+MP/10:REM TOTAL PROFIT
IN MILLIONS
620 M=0

The complete listing for Detroit City is in the next chapter.
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Chapter Sixteen
The Detroit City Listing

Here’s the complete listing of the Detroit City program:

10
an
30
40
50
B0
70
BO
90
100
110
120
130
140
(y/s
150
160
170
180

REM DETROIT CITY

GOSUB 1640:RHREM INITIALIZE

G0TO0 110

MT=MT+1:REM CODUNTS MONTHS

GOSUB &50

IF TP>200 THEN 1560
PRINT "DD YOU WANT TO RESIGN (Y/N]?"
GOSUB 1010

IF AS$="Y" THEN PRINT "OK, EHIEF":END
GOSUEB 1380

G08UB B50O

FOR T=1 TO 1000:NEXT T

GOSUB B850

PRINT "DO YOU WANT TO EXPAND OUTPUT
N]?»"

GOSUB 1010

IF A$="Y" THEN 1080

IF S5F=1 THEN 24110

PRINT "DO YOU WANT TD SELL FACTOQRY 4

([Y/N]?P

1480
200

210
220

E
230
240
E

250
260

GOSUB 1010

IF A%="Y" THEN 1250

GOSUB 650

INPUT "HOW MANY EMPLOYEES TO HIRE";H

NE=NE+HE:IF HE>0 THEN 2B0
INPUT "HOW MANY EMPLOYEES TO FIRE";H

NE=NE-HE
GOSUB 650
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270 P1=AS5:REM SET P41 EQUAL TO OLD PRICE

280 INPUT "WHAT IS5 YOUR SELLING PRICE";A

5

290 REM NEXTYT LINE REJECTS TOO BIG A

CHANGE IN SELLING PRICE

300 IF ABS[P1-AS)>2500 THEN PRINT "T00 6

IG A CHANGE FOR THE MARKET":G60TO 280

310 CLS

320 PRINT:PRINT:PRINT

330 MI=INT{RND(1)*400D)1+48*1000:REM THIS
MONTH'S SALES BY INDUSTRY

340 C=C+1:HAEM COUNTS NUMBER OF MONTHS

350 IF C<3 THEN 470

360 M=INT[RND[1)*10+1)/4:REM INFLATION

370 CLS

380 PRINT "INFLATION RATE THIS OQUARTER 1

5"““%“

390 PRINT "AVERAGE WAGES BILL WILL NOW R

ISE TO"

A0D AW=([AW*M/100)+AW

410 PRINT TAB[B]:"S"INT{AW]" PER EMPLOY

EEII

420 IF INKEYS$<>"" THEN 420
430 PRINT:PRINT TAB[12]3;"ANY KEY TD CONT
INUE"

440 IF INKEY$="" THEN 440
450 FA=[FA*M/100]+FA
460 C=0

470 Y{1)=NE*15/12:REM SALES BASED ON
NUMBER OF EMPLOYEES
480 Y(2]=[(100-AS/FA)J*MI/100:REM SALES
BASED ON MONTHLY INDUSTRY SALES
4850 REM NEXT LINES SET LOWEST FIGURE
FROM Y([1),Y[2),M[5) EQUAL TO Y([23])
500 IF Y([1)<Y[2] AND Y[11<M([5) THEN Y[3)
=Y¥Y[(1):G60TOD 540D
510 IF Y(2)<Y[1) AND Y[2)<M(5) THEN Y(3)}
=¥[2])]:6G0TD 540
520 Y[3])=M[5]
530 REM NEXT LINES DETERMINE
MONTHLY SALES
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540 IF ABS[P1-AS)<501 THEN Y[3)=3.6%*Y([3)
/3
560 IF Y([(3)>H[5] THEN Y[3])=Y[3)-1875:60T
0 550
560 MC={MC*M/10D)+MC
570 EF=Y([(3)/M[(5)*100:REM EFFICIENCY %
AS SALES DIVIDED BY TOTAL OUTPUT
580 AC=(MC*[ABS(B5-EF)/3)/100)+MC:REM
AVERAGE COST PER VEHICLE
590 MP={[Y(3)*[AS-AC)})~-(NE*AW/12])]:REM
MONTHLY PROFIT
600 MP=INT{MP/[1D0%1000)})
610 TP=TP+MP/10:REM TOTAL PROFIT
IN MILLIONS
620 M=0
6§30 GOTO 40
EAQD AEM *** %% %%k k5 khsxktxexk*k
6§50 BEM RBEPORT PRINTOUT
660 CLS
B70 PRINT "INDUSTRY SALES"MI"IN MONTH"MT

6B0 IF MT>0 THEN PRINT "YOUR SALES:"INT|

Y(2a))" ("INT(Y[3)*1000/MI)/70"% OF TOTAL
1"

0 PRINT " e e e

L1}

700 PRINT "YOU HAVE"NE"EMPLOYEES™

710 PRINT "AVERAGE WAGES ARE S$"AW

720 PRINT " 0OR SM'"INT[AW*NE/[(100%1000)/1
2]/10"PER MONTH®"

730 PRINT "ottt =

740 IF MT=0 THEN RETURN
750 PRINT "AVERAGE COST PER VEMWICLE 18

$YINT([AC]

760 PRINT "AND AVERAGE SELLING PRICE IS
E"INT([AS)

770 PRINT "SO0 THE AVERAGE PROFIT IS S$"IN
T[AS=AC]

780 PRINT "OR SM"INT{[AS-AC)*Y([3)/[100%1
OO0)]/10"PER MONTH"
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790 PRINT "ercrmcmmer e rmr e e e o

800 PRINT "PAOFIT FOR THE MONTH IS5 S$SMUMP
/10

B10 PRINT "& TOTAL PROFIT TO DATE IS S$M¥
INT(TP*4D0)/10

820 PAINT %----mmmmemcmcccmccmccmm——m——a

— i —

830 RETURN
840 REM R E R E RS RS EREEREEREEEREE RN RESE

8§50 REM MONTH REPORT

860 CLS

870 IF MT>D THEN PRINT "YOUR MONTHLY SAL
ES ARE"INT(Y(3])

B0 PRINT "eomme e e e e

——

890 PRINT "MAXIMUM MONTHLY OUTPUT:*

900 PRINT TAB(3);"FACTORY 1:"INT[M(1])
9410 PRINT TAB([3):"FACTORY 2:"INT(M[2]))
820 PRINT TAB(3);"FACTORY 3:"INT(M[3)]
930 IF SF=1 THEN 860

940 PRINT TAB(3)3"FACTORY A4:"INT([M[4])]
B850 PRINT Moo mr e r e e e e e e

860 PRINT "TOTAL OUTPUT ISTINT(M[5]]
970 PRINT M"oacmcmm et mmm e e e -

980 PRINT “"EFFICIENCY LEVEL IS"INTI(EF]I"Y%

390 RETURN
1000 REM **s2 28232222822t nhtxk

1010 REM GET REPLIES

1020 A$=INKEYS$

10830 IF AS<O"Y" AND A$<>"N"™ THEN 1020
1040 PRINT TAB([22]) ;A%

1050 FOR J=1 TO 500:NEXT J

1060 RETURAN

1070 REM A E SR RS R SRR EEEES N RN EEEREENY.
1080 REM INCREASE OUTPUT?

1080 IF M[4]=0 THEN X=15:60TD 1110
1100 X=18
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1110

1120
1130

1140

PRINT "IT WILL COST S$M"X"™ TO EXPAND

PRINT TAB(8);"OUTPUT BY 1%"
PRINT "o e -

PRINT "HOW MANY % DO YOU WISH TD RA

ISE OUTPUT?"

1150 INPUT EP:IF EP<D OR EP>100 THEN 115

1]

1160 M([(5B]=0

1170 FOR T=1 T0 4

1180 M(T)=M(T)+M[T)*EP/100

1190 M([(5)1=M[51+M(T]

1200 NEXT T

1210 TP=TP-EP*X

1220 FDR T=1 TO S00:NEXT T

1230 GDTO 170

1240 REM **2 %5 ¥+x 532255505k 22

1250 REM BALE OF FACTORY FOUR

1260 PRINT "FACTORY 4 IS VALUED FDR SALE

AT SEM104"

1270 PRINT *"YoOU CAN'T REBLY IT LATER 1IF
Youv SELL IT..."

1280 PRINT "DOD YOU WANT TO SELL [Y/N]?"™

1290 605UB 101D

1300 IF A$="N" THEN 210D

18410 TP=TP+104

1320 SF=1

1330 M([B)=M[1)+M[2)+M[23)

1340 M[4a])=0

1350 GOTO 170

1360 REMWM #*txkxxsasaxxsisbstistsinss

1370 REM CHECK ON LOSSES

13860 IF MP>0 THEN SA=0:G60TD 1480

1390 SA=8A+1

1400 IF S5A>»11 THEN 1420

1410 GOTO 1480

1420 CLS:zPRINT

1430 PRINT "YOU JUST MADE YDUR TWELFTH M

ONTHLY?"

1440 PRINT "LDES IN A ROW. ...veusanacaas
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1450
1460
l n

1470
1480
1490
1500

PRINT TAB[6);"YOUR EMPLOYMENT"
PRINT TAB(6)3"IS HEREBY TERMINATEDI

END
IF TP>=-250 THEN 1530
CLS:PRINT

PRINT "UNDER YODUR MANAGEMENT, THE GC

OMPANY HAS"

1510
1520

1530
1540

1550

1560
1570

1580

PRINT "LOST MORE THAN $M2501"
GOTO 1450
IF TP>200 THEN 1570

RETURN
REM *3 %222 2882228220880 R0808x

REM SWEET SWEET SUCCESS! |
CLS:PRINT
PRINT "WELL DONEI! THE COMPANY HAS M

ADE MORE"

1580

PRINT " THAN $M200, YOU'VE BEE

N MADE"

1600
D“
1610

1620
1630

1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1780

PRINT " A MEMBER OF THE BOAR

FOR T=1 TO 2000:NEXT T

END
REM *** %3222 5553422522050 %3

REM INITIALIZATION
CLS

RANDOMIZE VAL[RIGHTS(TIMES$,2]))

DIM M(5),Y(5)

NE=12000;REM STARTING NO EMPLOYEES
AW=22995:REM STARTING AVERAGE WAGE
AC=11100:REM COST PRICE/VEHICLE
AS=12000:REM SELLING PRICE
MI=50*1000:MC=10100

Y(3)=12500
MS=25:EF=77:FA=160:SF=0:MT=0

FOR J=1 TO 5

READ M[J)

NEXT J

RETURN

DATA 8900,3250,2500,1625,16275
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Chapter Seventeen
Life at the Super Bowl

It all started back in 1823, at a very upper class public school in
England. Rugby School student, William Webb Ellis, was playing
soccer one day, when he picked up the ball, tucked it under his arm,
and ran franfically across his opponent’s goal. This action was the
moment in which the game which became rugby football was born.
From rugby football came rugby league, and Gridiron.

Some students from Harvard in [874 saw the game, as 1t had then
evolved, underway at Montreal University, and liked what they
saw. They took some of the Montreal rules and used them to
modify a soccer-like game which was already gaining favour in the
States.

The game took off, but was so rough, and caused so many injuries,
that at the turn of the century many colleges called for it to be
banned. However, Teddy Roosevelt, who liked the game (and most
other rugged sports), suggested that instead of banning it, the game
should be made simpler. A commitiee, formed of leading coaches,
managers and piayers, met in 1906 to follow Roosevelt’s
suggestion, and from this committee comes the Gridiron we know
today.

In our program, you can either play against the computer team (the
‘Silicon Cowboys’) or against another human being. In the game
shown here, I decided to play against the computer:

ONE PLAYER OR TWO
? 1

AND THE NAME OF THE VISITING TEAM?
? HARTNELL'S RAIDERS

In this simulation, you have the option of throwing, carrying or
punting (including field goal attempts) the ball. The program
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allows for four 15 minute quarters, and tests your decision-making
skills and reflexes.

THERE ARE 60 MINUTES TO GO
SILICON COWBOYS3 TO KICK DFF
YOU ARE ON YOUR OWN 35 YARD LINE

SILICON COWBOYS HAVE...

KICKED 1 YARDS
KICKED 2 YARDS

KICKED 3 YARDS

KICKED 52 YARDS

KICKED 53 YARDS
KICKED 64 YARDS

KICKED 55 YARDS

THE BALL IS CAUGHT!
AND RETURNED 1 YARDS

AND RETURNED 2 YARDS
AND RETURNED 3 YARDS

AND RETURNED 27 YARDS
AND AETURNED 28 YARDS
AND RETURNED 28 YARDS

THE BALL IS5 DOWN ON

HARTNELL'S RAIDERS'S 38 YARD LINE
» PRESE ANY KEY <

SILICO 0O HARTNE O
E0 MINUTES TO GO

HARTNELL'™S RAIDERS IN POSEESEION

D DOWN
10 YARDS Ta0 GO

START AT 32 YARD LINE
NOW ON 389 YARD LINE

61 YARDS TO TOUCHDOwWN
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ON THIS PLAY HARTNELL'S RAIDERS CAN
EITHER 1 - THROW
2 - CARRY
OR 3 - PUNT

Once you’ve decided on your play, the computer will begin a count
from one to eleven. You have to get rid of the ball during that

count. If you don’t do so in time, you’ll be ‘sacked’ and lose
yardage or possession.

HARTNELL'S RAIDERS, YOUR QUARTERBACK HAS

GOT THE BALL
WAIT FOR THE COUNT, HARTNELL'S RAIDERS,
THEN HIT ANY KEY...

— g o e g g e e g mEm NN B PEm e e g P e e G e e mm e

NICE PUNT,..
YOU'VE KICKED 24 YARDS

The simulation tempts you to wait as long as possible before
delivering the ball, because the longer you wait, the further the ball
will travel. For example, if you decide to throw the ball, and you
stop the count on two, the ball will only travel 18 yards, whereas it
would have gone 48 yards if you’d stopped the count on 14.

THE BALL IS CAUGHT!

AND RETURNED 1 YARDS
AND RETURNED 2 YARDS
AND RETURNED 3 YARDS

AND RETURNED 17 YARDS
AND RETURNED 18 YARDS

AND RETURNED 18 YARDS
AND RETURNED 20 YARDS
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THE BALL IS DOWN ON
SILICON COWBOYS'S 5B YARD LINE

SILICO 0O HARTNE O

58.7 MINUTES TO GO

SILICON COWBOYS IN POSSESSION
0 DOWN
10 YARDS T0O0 60D

START AT 58 YARD LINE

NOW ON 5B YARD LINE

42 YARDS TO TOUCHDOWN

ON THIS5 PLAY SILICON COWBOYS LCAN
EITHER 1 - THROVW
2 — CARRY
OR 3 = PUNT

As you can see, the fact that you’ve thrown a given distance does
not mean the play will automatically be complete. The chances of a
play being complete are linked to the distance thrown.

TOUCHDOWNI 1]
TOUCHDOWNL I I
TOUCHDQWNI ! 1
TOUCHDOWNLE |
TOUCHDOWNIT I

SILICON COWBOYS B

HARTNELL'S HAIDERS D

TO PLAY FOR EXTHA POINT
> PRESS ANY KEY <«

There 1s a lot of action 1n this simulation, and you’re sure to enjoy
‘dressing it up’ some more. Herc are a few additional scenes of the
program in action:
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AND RETURNED 27 YARDS
AND RETURNED 28 YARDS
AND RETURNED 29 YARDS
AND RETUANED 30 YARDS
AND RETURNED 31 YARDS
THE BALL IS DOWN ON
HARTNELL'S RAIDERE'S 44 YARD LINE
> PRESS ANY KEY (
0K
PERIOD OVER
PERIDD OVER
PERIOD DVER
PERICGD OVER
PERIOD OVER
PERIDD DVER
PERIDOD DVER
PERIOD OVER
PERIOCD OVER
PERIODD OVER
SILICON COWBOYS 27
HARTNELL'S RAIDERS 6
> PRESSE ANY KEY <

PERIOD OVER
PERIOD OVER
PERIDD OVER

PERIOD OVER
PERIOD OVER

SILICDN COWBOYS 27
HARTNELL'S RAIDERS 6
> PRESS ANY KEY <«
DK

15 MINUTES TO GO

HARTNELL'S RAIDERS IN POSSESSION
0 DOWN
10 YARDS TO GO
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START AT 44 YARD LINE
NOW ON 44 YARD LINE

56 YARDS TO TOUCHDODWN
ON THIS PLAY HARTHNELL'S RAIDERS CAN
EITHER 1 - THROW

2 - CARRY
OR 3 - PUNT

S NN W e EEN S WE L BN N WEF EEL WEF EEF BN M W WS TR YR gem pem e age SN YR e gem e e

GRAEAT RUNNING BY THE OPPOSITION HAS
CAUSED YOU TO LDSE 3 YARDS
> PRESS ANY KEY <
oK
GAME OVER
GAME OVER
GAME DVER

GAME OVER
GAME OVER

GAME OVER
GAME OVER
GAME DVER
GAME OVER
GAME OVER
SILICON COWBOYS 40
HARTNELL'S5 RAIDERS &

The listing of Gridiron is in the next chapter:
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Chapter Eighteen
The Gridiron Listing

When you want to become the whole Green Bay Packersteam, the
New York Jets or the Miami Dolphins, enter and run this listing;

10 REM GRIDIRON
20 CLS

30 RANDOMIZE VAL[(RIGHTS[TIMES$,2]]
40 G6OSUB 740
50 GOTOD 220
B0 REM ** X325 x> 5555255k t%
70 FOR X=1 TO 1500:NEXT X
BO HETURN
90 HEM ** 222352232525 k2220520 x%
100 PRINT A8$:SA
110 PRINT B&;EB
120 RETURN
130 HAEM S X5 53453 X* XX B EF X R &k
140 IF Z%$=A% THEN Z$=PpS$:RETURN
150 Z$=A8:RETUAN
160 REM S2* XX 342052250 kN kNSt xd
170 IF THNKEYS<>"" THEN 170
180 PHINT ™ > PRESS ANY KEY ("
190 IF INKEYS$="" THEN 180
200 PRINT TAB[(20);"0UK":RETURN
240 HEM **s¥szekids sttt xssssdos
220 REM INITIALIZE
230 DEF FNA[X]=INT(RND[1]*X]+1
240 PRINT "ONE PLAYER OR TWwWO"
250 INPUT X
260 IF X<1 OR X>2 THEN 250
270 IF X=1 THEN VC=1:A$="SILICON COWBOYS
":60TD 300
280 PRINT "WHAT 15 THE NAME OF THE HOWME
TEAM?Z™
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290 INPUT AS$:IF AS$="" THEN 280
300 PRINT "AND THE NAME OF THE VISITING

TEAM?™

310 INPUT B$:IF B$="" THEN 310

320 Z$=A$:NU=35

330 CLS

340 PRINT "THERE ARE"INT(10*[60-(W/4)))/
10"MINUTES TO GO"

350 PRINT TAB(B);Z$" TO KICK OFF™"

360 PRINT "YOU ARE ON YOUR OWN"NU"YARD L
INE"

370 IF VC=1 AND Z$%=A$ THEN GOSUB 70:G0TD
400

380 PRINT "TO KICK OFF..."

380 GOSUB 170

400 A=FNA[20)+40

410 PRINT Z$;" HAVE..."

420 FOR X=1 TO A

430 PRINT TAB[X/3);"KICKED"X"YARDS"

440 NEXT X

450 NU=NU+X

460 GOSUB 70

A70 PRINT "THE BALL IS CAUGHTI"

480 GOSUB 70

490 A=FNA[(30)+10

500 FOR X=1 TO A

510 PRINT TAB(X/5);"AND RETURNED"X"YARDS
1]

520 NEXT X

530 NU=ABS[100-NU+X)

540 GOSUB 140

BED PRINT Mocoidoeam e o e o L S e

560 PRINT "THE BALL IS5 DOWN ON"

570 PRINT ZS$"'S"NU"YARD LINE"

580 IF Z$=A$ AND VC=1 THEN GOSUB 70:GO0TO
600

590 GOSuUB 170

600 TGE=10:D=0:SL=NU

610 IF W=60 OR W=18B0 THEN 2010

620 IF W=120 THEN 2070
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630 IF W=240 THEN 2140

840 CLS

8560 PRINT LEFTS(AS,B);S8SA;LEFTS([(BS%,8) ;8B

B60 PRINT INT(10
To go”

870 GOSUB 7@

BBD PRINT "=-—--

H

B0 PRINT Z$" IN
70D PRINT TAB(4])
710 PRINT TAB([4)
720 PRINT "-ew-w-

730 PRINT "START

*(60-[W/4)])1/10"MINUTES

—— e g e — — ——

POSSESSION"
;D"DOWN"
sTG"YARDS TO GO"

— O T g e e g g e e g g e g e e e e e e e

AT"SLP"YARD LINE"

740 PRAINT "NOW ON"NU"YARD LINE"
750 PRINT 100-NU"YARDS TO TOUCHDOWN"

780 PRINT "ew---

770 PRINT "ON THIS PLAY ";
780 IF Z$=A% THEN PRINT A$3;" CAN":G0TO @

oo

790 PRINT B§;" CANY
B00 PRINT "EITHER 1 - THROW™"

810 PRINT " 2 - CARRY?"
g20 PRINT " OR 3 - PLUNT?"
830 P=0

B40 IF Z$=AS% AND
0TO 800

850 IF Z$=AS$ AND
GOTO 900

B6OD IF Z$=A% AND
EN P=3:60T0 800

B7D IF Z$=A$ AND
BAO K$=INKEYS$:IF
BO

850 P=VAL[K$)sPR
900 GOSUB 70

910 W=W+1

920 CLS

930 PRINT z$:",

840 PRINT TABI[B)

VC=1 AND D<3 THEN P=2:6
VC=1 AND TG<7 THEN P=21
VvC=1 AND [100-NU)<31 TH

VC=1 THEN PF=1:60T0 800D
K$<"1" OR K$>"3" THEN B

INT TAB(10);"O0K"P

YOUR QUARTERBACK HAS"
;"GOT THE BALL"
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950 P

H

960 P
8570 P
980 I

990 6
1000

1010
1020

RINT Mo e

RINT "WAIT FOR THE COUNT, ";Z$s","
AINT TAB[B);"THEN HIT ANY KEY,,."

F INKEYS$<>"" THEN 980

OSUB 70

GO0SUB 2200

IF E=11 THEN 234D

B Vi ol DS Sy S

ON P GOTO 1050,12310,41580

REM **t 42028 s tanssdsdsnsdnts

PRINT "YOU'WE THROWNP"E*5"YARDS™"
PRINT TAB(4);"AND THE PLAY IS,..,"
A=FNA[B])

IF A=1 THEN 1520

A=FNA[E+1)]

IF A=1 THEN PRINT TAB[20);"...CONPL
GDTO 1220

PRINT TAB(20] ;" ...INCOMPLETE":D=0D+1

GOSUB 170

BRENT Ml e e o o
1l

IF D>3 THEN 1160

80TO B10

PRINT "THAT WAS YOUR 4TH DOWN"
PRINT "AND YOU'VE LDST POSSESSIONII

D=0:1TG=10:NU=ABS[1D0-NU) :SL=NU
GOSUB 70

GOSUBR 140

GOTO 610

GOSUBR 170

NU=NU+[E*5)]) :TG=TG-[E*5]
IF NU>100 THEN 1800

IF T6G<1 THEN 1280
D=D+1;IF D>3 THEN 1160
GOTD 610
D=D0:T6=10:;5L=NU

GOTOD 610
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1300 BEM #***s2 x5k kb2t ddpdhnxa

1310 A=FNA[15)

1320 IF A=%1 THEN 1510

1330 E=A-5

1340 IF E<0 THEN 1440

1350 IF E=0 THEN E=1;:60TO0 1370

1360 PRINT "G0OD SNAP, PASS AND RUN"
1370 PRINT "YOU'VE GAINED"E"YARDS"
1380 GOSUR 170

1390 TGE=TGE-E:NU=ABS[NU+E]:D=0+14

1400 IF NU>100 THEN 1B00

1410 IF TGK1 THEN 41280

1420 IF D>3 THEN 1160

1430 GODOTO B10

1440 PRINT "GREAT RUNNING BY THE OPPODSIT
ION HAS"

1450 PRINT "CAUSED YOU TO LOSE"ABS(E)"YA
RDS"

1460 TE=TG=-E:c:NU=NU+E:D=D+1

1470 GOSUB 170

17480 IF D>3 THEN 1160

1490 GOTO E10

1500 REM **% 22262 SRR XK ISR A X

1510 PRINT "BAD SNAP,,.YOU'VE"™

1520 PRINT "FUMBLED.,.AND"

1530 PRINT "YOU'VE LOST POSSESSION..."
1540 NU=100-NU:D=0:TG=1D:SL=NU

1550 REW ®**¥S sk ek ks s s hdamhkah ok

1560 GOSUB 170

1570 G0TO 460

15B0 REM S *E3 3280822808283 880%

1590 PRINT "NICE PUNT..."

1600 PRINT "YOU:VE KICKED"E*A4"YARDS"
1610 NU=NU+E*4

1620 IF NU>100 THEN 1650

18830 PRINT e ==r—oo s pemmmam s

— e —

1640 GOTD 480D

1650 A=FNA[3)

1660 IF A>1 THEN 1740

1670 PRINT "BUT YOU'VE MISSED THE GOALI!I
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1680 IF NU-E*4<80 THEN NU=ABS[1D0-[(NU-E¥*
4]11:60T0 1700

1690 NU=2D

1700 D=0:;TG=10:5L=NU

1710 GOSUB 140D

1720 GOSUB 170D

1730 GOTO B10

1740 PRINT ", ..4u2ass«AND SCOREDI"
1750 IF Z%=8% THEN SP=3B+3:60T0 1770
1760 SA=5A+4

1770 60S8UB 100

1780 GOSUB 170

1790 NU=35:G60T0 330

1800 CLS

1810 FOR X=1 TOD §

1820 PRINT TAB[X*2);"TOUCHDOWNILIL"™
1830 HNEXT X

1840 IF Z$=A$%$ THEN SA=8SA+6:G0T0 1860
1850 SB=5B+6

1860 GOS5UB 100D

1870 PRINT "TO PLAY FOR EXTRA POINTH®

1880 GOSULB 170
1880 PRINT Mmoo

1900 PRINT "THE BALL IS5 SNAPPED,..PREFPAR
E TO KICK1I™"

1810 GO0SUB 70

1920 GOSUB 2200

1930 IF E>8 THEN PRINT "YOU MISSED":NU=2
0:GO0TO 1870

1940 PRINT "YOU SCORED,,.":NU=35
1850 IF Z8=A% THEN SA=5A+1;:G0TO0 1980
1980 SB=5B+1:G0T0 1880

1870 GOSUB 140

1880 GOSUB 100D

1990 GOSUB 170

2000 GOTOD 330

2010 FOR X=1 TO 10

2020 PRINT TAB(2*X);"PERIOD OVER"
2030 NEXT X

2040 GOSUB 1040
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20560
2060
2b?70
2080
208D
2100
2110
2120
2130
2140
2150
21560
2170
2180
2180
2200
2210

2220
2230
2240
2250

22610
22?70
2280
22810
23080
2310
2320
ed30
2340
2350
2360
2370
2380
2380
2400
2410
2420

2430

GO0SUB
GODTO 6
FOR X=

170

60
1 TO 1D

PRINT TAB(2*X];"HALF TIME"

NEXT X
GOSUB
Z%$=B%
GOSUB

10D

170

HU=35:W=%W+2:1G0TO0 330

FOR X=
PRINT
NEXT X
GOSUB
END

AEM *%
E=D:X=

1 T0 10
TAB[2*X]s"GAME DVER"

100

EEEERRE RS SRS ER S L
10

IF Z%=A% AND VvC=1 THEN PRINT "THIS
ONE FOR ";A

$:60T0 2280

E=E+1:%X=X=-1
PRAINT TABI[E]:E
FOR Y=1 TO X*1.5

IF INK

NEXT ¥

EY$<>"" THEN Y=X*1,65+1:RETURRN

IF E=11 THEN RETURAN
GDTO 2220

FOR E=1 TOD FNA[7]+2
FOR J=1 TO BOD:NEXT J
PRINT TAB(E):E

NEXT E

RETURN

PRINT "TOO LATEI"

PRINT "YOU'VE BEEN SACKEDI"
E=FNA(4)]

1F E=3 THEN 2430

PRINT "AND LDSET FIVE YARDSI|"

TG=TG+
GOSUBRB
IF D>3
GOTO B
PRINT

B:D=D+1:sNU=NU-5

170

THENR 1160

10

"AND LOST POSSESSIONIM
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2440 D=0;NU=ABS[100-NU+5])3:8L=NU:TG=10
2450 GOSUB 470

2460 GOSUB 140
2470 GOTO 6140
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Chapter Nineteen
The Grand Slam

In this sports stmulation, you have a chance to play a three-set
game of tennis against your computer. If you prefer, you can play
against another human being, with the simulation reporting on,
and moderating, the action.

Tennis got underway in England in the middle of the last century.
By 1877 it was such a popular game, that a national championship at
Wimbledon was staged. There is a maximum of five setsin a match
for men, and three for women, with a minimum of six games per
set. You need to lead by two in order to win a set.

The simulation calls on your deciston-making skill and tests your
reflexes, Your first decision is the speed of your serve. If you elect to
play against the computer, it will always serve first, in order to
allow you to see it in action. You’'ll learn more about the simulation
from watching the computer serve than from reading this
introduction.

The simulation is weighted so that fast serves have a better chance
of an ace than do slow serves, but there is also a greater chance of a
fault. Slow serves will rarely give an ace, but as well are unlikely to
fault,

After service, the simulation calls on your reflexes. The screen
clears and indicates whose court the ball 15 in. After a brief pause,
the computer will begin a countdown to 1. To hit the ball, you
need to wait until the count reaches zero, and then press any key.

If you ‘swing’ too soon or too late, you’ll miss the ball and the
computer will tell you whether the ball was in or out of play. Note
that you can choose to leave a ball, if you think it is going to go out.
If you “hit’ the ball, by striking a key just as the count reaches zero,
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the screen will clear and show the ball in the other plaver’s court.
This process continues until one player or the other misses the ball.

The program begins by asking vou whether there will be one
human player or two. If there is only one, it will ask for the player’s
name with the prompt NAME OF SECOND PLAYER?Y:

ONE HUMAN PLAYER OR TWD? 1
NAME OF SECOND PLAYER? TIMOTY

This simulation needs names which are six letters long. [f you enter
a longer name, the computer will cut it down to size. The computer
player’s name, as you’ll see in a moment, is ‘Bjornx’. The match
begins as Bjornx serves:

BJORNX SERVING
DO YOU WANT TO SERVE 1 - FAST
OR 2 ~ SLODW

1 > IT'S A FAST SERVE..,.

Bjornx clects for a fast serve, and the mere human must attempt
to return it:

TIMOTY, THE BALL IS

IN YDUR COURT

— v el e e skl b W v b CERE B e S e W P W

HIT ANY KEY, WHEN YOU BEE THE ZERO,
TO RETURN THE BALL.,..
5
4

2
1

YOU MISSED THE BALL, AND,,,
IT WAS IN,..BAD MISTAKE

Unfortunately, Timoty 1s not playing with his usual fine form, The
score is shown, before Bjornx serves again:
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1 2 3 GAME
BJORNX 1) 0 1) a0
TIMATY 0 1] 1] 0

BJORNX BERVING
D0 YOU WANT TO SERVE 1 - FAST

OR 2 - S5LOW
1 > IT'S A FAST SERVE, ..

The scoring system of our simulation follows the real game, witha
minimum of four points needed to win a game: 15, 30, 40 and game,
If both sides score 48, *deuce’ s declared, and the first player to
scote a point is said to have the ‘advantage’. A further point is
needed to win. If the opponent gets a point, instead of the player
with the ‘advantage’, the score returns to ‘deuce’. Of course, you do
not have to worry about this scoring system, as the computer
obligingly keeps track of everything for you.

Here are a few more ‘snapshots’ of the game in progress:

GAME TO BJORNX

W et ———— S N o gy G M Bin s e

1 2 a GAME
BJORNX 1 a 0 0
TIMOTY 0 D 0 a

TIMOTY SERVING
DO YOU WANT TO SERVE 1 - FAST
OR 2 - GELONW

1 > IT'S A FAST SERYE...
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IIIIDUTIIII

IIISEGDHD SERVEIII

TIMOTY SERVING

PO YOU WANT TO SERVE 1
OR 2

2 > IT'e A SLOW

W NN N BN BN WEF EEE WS WE WM WS W WS W W AT S W e s g

1 e 3
BJORNX 6 L 0
TIMOTY 1 0 a

TIMOTY SERVING
DO YOU WANT TO SERVE 1
CR 2

2 > IT'S A SLOW

S B o b e e Y B S BN el mm e mmm mmm e e

— vk S e Em Emm e e Em e

1 2 a
BJOANX B a 0
TIMOTY 1 1 1)

BJORNX SERVING

DO YOU WANT TO SERVE 1
OR 2

1 > IT'S A FAST

- FAST
- SLOW

EERVE...

GAME

40

- FAST
- BLOW

SERYE i

GAME
15

- FAST
-~ SLOW

SERVE...

[t appears that the human race is no match for the mighty

computer;
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B bem ey P W e

—— e B B e e e ey e

1 2 a
BJORMNX 6 4 a
TIMOTY 1 2 0
TIMOTY SERVING

DO YOU WANT TO SERVE 1

e

BJORNX
TIMODTY

O A o o EW S w—

S O WA WM EEE N BN EE SN W BN TEN W W wwm T SNy T W v

BJORNX
TIMODTY

- B B e S N e BN S B B B B S e B W W

OR 2

> IT'S A SLOW

O O e B e o g e

1 2 J
6 4 a
1 2 1)

1 2 3
6 6 B
1 4 4

147

GAME

30
40

- FAST
- SLOW

SERVE...

GAME
{DEUCE
[DEUCE

GAME
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Chapter Twenty
The Tennis Listing

When you’re ready to take on Bjornx for aset or two, enter and run
the following listing;

10 REM TENNIS

20 CLS

30 RANDODMIZE VALI[RIGHTS[TIMES,2))

40 AA=D:BB=0:T=0:KA=0D

50 XA=D0:YA=0:ZA=0

B0 XB=0:YB=032B=0

70 DEF FNA[X)=INT(RND[1)*X]+1

80 INPUT "ONE HUMAN PLAYER OR TWO":A

90 IF A<1 OR A>2 THEN 80

100 IF A=1 THEN AS$S=VBJORNX":VC=1

110 IF ¥C=1 THEN 1860

420 PRINT "PLEASE ENTER A SIX-LETTER HNAM
El‘l

130 INPUT "NAME ODF FIRST PLAYERA";AS

140 IF LEN[A$)<XB THEN A$=A$+" ";G50TOD 140

150 AS=LEFTS$(AS,B]
160 INPUT "NAME OF SECOND PLAYER";BS%

170 IF LEN[B%)<6 THEN B$=Bs$+" "“:GO0TO 170

180 B$S=LEFTS$[B%,8]

190 S=1:AA=1:BP=1

200 CLS

210 P$=A$:R$=8%

2290 REM L B ERESEEEER SRR RSN EENREERNE N BEESE SN
230 IF P$=A% THEN R&=BS$

240 IF P$=8% THEN RS$=AS$

250 PRINT P$6:" SERVING"

260 PRINT "DO YOU WANT TO SERVE 1 - FAST
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270

280

PRINT " OR 2 - SLOW

IF P$=A% AND VC=1 AND SC=0 THEN KB=1

+60SUB 1720:G0T0 330

280

IF P$=A% AND VC=1 AND SC=1 THEN KB=2

:60SUB 1720:60T0 330

aoo
310
320
330
S A
340
3560
360
370
Ja80
380
400
410
420
430
440
450
460
470
480
480
500
510
520
530
540
650
560
6§70
580
580
BOD
610
6§20
630

K$§=INKEYS
IF K$<"1" OR K$>"2" THEN 300
KB=VAL[KS)]

PRINT:PRINT TAB(6);KB;TAB[(10);"> IT!

fl o
L
IF KB=1 THEN PRINT "FAST";
IF KB=2 THEN PRINT "SLOW";
PRINT " SERVE.,.."
GOSUB 1720
IF KB=1 THEN EB=FNA[3):G0TO 400
EB=FNA([8)
IF EB=1 THEN 450
IF EB=3 AND SC=0 THEN 520
IF EB=3 AND SC=1 THEN 590
GOTOD 670
REM  E RS R EEEEEEE R R R EREE R R R E R EREE R R R R
CLS:PRINT
PRINT TAB(B8);"....ACE,...."
GOSUB 1720

SC=0D
IF P$=A% THEN 1140
GOTO 1150

REM X R EEEREREE S EEERERERERE SRR ERE RN
CLS:PRINT

PRINT TAB(12];3;"....0UT...."

PRINT TAB(B):"...SECOND SERVE..."
GOSUB 1720

SC=1

GOTO 230
REM *%2 22 %2225 %443 0482038580008 8%

CLS:PRINT
PRINT TAB(12) 3" ceealUT, 0u.™
PRINT TAB(9);"....DO0UBLE FAULT..."

GOSUB 1720
SC=0
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640 IF P&=AS$ THEN 1150

8§50 GOTO 11440

660 AEM *% %% 2 xx k2 Xxkk kit kdrkkxkiEn
670 SC=n

EBD CLS:PRINT

690 IF INKEYS$<>"" THEN 6390

700 PRINT R$3", THE BALL IS":PRINT "IN Y
OUR COURT?™

710 PRINT Moo "

720 IF RE=A$ AND vC=1 THEN 750

730 PRINT "HIT ANY KEY, WHEN YOU SEE THE
ZEROD, TO RETURN THE BALL.,.."

740 IF INKEY$<>"" THEN 740D

750 X=4*FNA(3):Y=X

760 GOSUB 1720

770 E=5

780 PRINT TAB(2*(41-E)];E

750 Y=Y-1

800 S$=INKEYS

BA0 IF S8<>""™ AND E=0 THEN BSO

820 IF 58<>"" THEN 9890

B30 IF Y>D THEN 780

840 E=E-1:Y=X

850 IF E<-1 THEN 359D

860 IF E=-41 AND R&=A$% AND VC=1 THEN B30

B70 GOTOD 780

BBD IF KB=1 THEN EA=FNA(2):60TD 1000
BOD EA=FNA{4]

800 IF E=0 AND R$=A$% AND VC=1 THEN EA=FN

AlB)

910 IF EA=1 THEN 840D

920 IF R$=A% THEN R$=B$:G0T0 670

830 R$=A%:G0TO0 E70

840 PAINT A%$:;", YOU'VE HIT THE BALL"

950 PRINT TABI[8);"0UT OF PLAY_.."

960 GOSUB 1720

970 IF R$=A%$ THEN R$=D0$:G0TO0 1450

980 GOTO 1140

080 EA=FNA[A4]

1000 IF EA=1 THEN 1070

4010 PRINT "YOU MISSED THE BALL, AND,.."
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1020 GOSUB 1720

1030 PRINT " IT WAS IN,,..BAD MISTAKE™"
1040 GOSUB 1720

1050 IF R#%=A¢ THEN R&%=B%:G0TD 1150

1080 GOTO 1140

1070 PRINT "YOU MISSED THE BALL AND..."
1080 GOSUB 1720

1080 PRINT " IT WAS OUT, ,WELL LEFT"
1100 GO&SUB 1720

1110 IF R$=A% THEN R$=B$:G0TD 1140

1120 60TO 1150

1130 REM **** %X X k3 %5 XX 252Xk %
1140 AA=AA+1:60T0 1160

1150 BBE=BB+1

1160 IF AALE AND PBB<5 THEN 1230

1470 IF [BB>4 AND AA<4] OR (BB>4 AND BB-
AA>1]) THEN AA=1:BB=1:60T0 1500

1180 IF [AA>4 AND BB<4) OR (AA>4 AND AA-
BE>1) THEN AA=1:BB=1:60T0 1440

1180 IF AA>4 AND AA>BB THEN C$="ADV":DS$=
"e—=":G60TO0 1320

1200 IF BB>4 AND BB>AA THEN DS$="ADV":C$=
Hee=":G0T0 1320

1210 C8="{DEUCE":D#="{DEUCE"(GOTO 1320
12210 REHW  EEEEEE R EEEREERLAESEE SR EREERERSHESE

1230 RESTORE

1240 FOR D=4 TO AA

1250 READ C%

1260 NEXT D

1270 RESTORE

1280 FOR D=1 TD OB

1290 READ D¢

1300 MEXT D

1310 REM **2 %5532 %2 55820 tkdda
1320 CLS

18330 PRINT M"rcer e e cmce e e e == — = n

13406 PRINT " SET SET SETY

1850 PRINT "--- - .

1360 PRINT ¥ 1 2 3 GAME"

1370 PRINT As;" "EXAGY MyYAgM mizAG
"sC$
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1380 PRINT B%;" "iXBj" ";YB3;" ";ZB;"
neD$
1890 PRINT Moo= "

1400 608UB 1720

1410 IF T<>1 THEN 230

1420 END

1430 FREM *** X5 4 S22 2SS RERDXS R AR ER K &
1440 CLS

1450 PRINT "GAME TO ":A%$

1480 GBGOSUB 1720

1470 IF S8=1 THEN XA=XA+1:C$="0":;D8$="0":6
0TOD 1560

1480 IF S=2 THEN YA=YA+1:C%="0":D8="0":6
OTO 1580

1480 IF 8=3 THEN ZA=ZA+1:C$="0":D%="0":6
OTO 1600

1500 CLS

1510 PRINT MGAME TO ":B%

1520 GOSUB 1720

1530 IF 8=1 THEN XB=XB+1:C¢="0":D$="Q":G
0TO 4580

1540 IF S8=2 THEN YB=YB+1:C$="D":D%="0":6
0TO 15B0

1550 IF S=3 THEN ZB=ZB+1:C6="0";D8%="0"16G
OTO 1600

1560 IF [XA>S AND XP<5) OR [XA<5 AND XB>
5] THEN 1630

1570 IF [XA>5 AND XA-XB>»1) 0R ([(XB>5 AND
XB-XA>»1] THEN 163D

150 IF (YA>5 AND YB<5) 0GR (YA<5 AND YB>
5] THEN 186830

1580 IF [YA>5 AND YA-YB<1) QR [YB>5 AND
YB-YA>1) THEN 1630

1600 IF [ZA>5 AND ZB<5) OR (ZA<5 AND ZB>
5] THEN 1680

1610 IF [ZA>5 AND ZA-ZB>1) OR [ZB>5 AND
ZB-2A>1] THEN 1E6BO

1620 B8O0TO 1640

1630 S=5+1

1640 AA=1:BB=1

1650 IF P%=A% THEN RS$=At:P$=BS$:G0TD 1320
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1660
1670
1680
1680
1700
1710
1720
17380
1740

P$S=AS$;R$=B$:60T0 1320

REM ** 5 d ks usasksheds s sssnasn
T=1

GOTO 1320

REM ** %33 2242 6523200 RExXR%$
REM DELAY

FOR K=4 TO 1000:NEXT M

RETURN

DATA Hnll'"15“'“3““'"40"
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Chapter Twenty-One
Driving A Racing Car

Now vou have the chance to drive a simulated racing car around
your choice of four of the world’s greatest Grand Prix circuits.
You, too, can be a hero on the British course known as ‘The
Whale’; at Germany’s ‘“The Key’; on the Italian track called *The

Shoe’; or at Monaco on the 3188 metre track.

The program begins by getting your name, and wishing you luck,
before asking you which track you wish to try, and how many laps

the race will be over:
WHAT IS YDUR NAME,

DK, BOOD LUGK, HARTNELL
0K, GOOD LUCK,
0K, GOOD LUCK,

DRIVER? HARTNELL

HARTHNELL
HARTNELL

R e R R L L L LR LI R RS R E SRR R

TAKE PART 1IN;

WHICH RACE DD YOU WANT T0OD

BRITISH GRAND
EERMAN GRAND
ITALIAN BGHAND
MONALCQ GRAND

ENTER A NUMBE

PRIX
PRIX
PRIX
PRIX

R [1

eEDOMT
1700MT

2200MT
3100MT

TOD 4]

 EEEREEEEEREEREEE RS ER SRR SRR ERERRERERS-SES.HRE.

0K, THE BRITISH RACE
S EEEEEERERE SRR R RN R EEEREEREREREEERERERZSE SR

OVEA HOW MANY LAPS?
71

The aim of the simulation, naturally enough, is to complete the
race as quickly as possible, without crashing and without

overheating either your engine or brakes.
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You start the race in position six. On the British circuit, you start
the simulation at 14@ kilometres an hour, just under the speed
recommended for the approaching corner. To increase your speed,
you hit the *“M™ key. The *Z” will slow vyou down, and the space
bar enables vou to maintain the same speed. A few seconds after
the simulation begins, the screen looks like this:

ENGINE TEMPERATURE 100 C. (MAX, 200)
BRAKE TEMPERATURE: 10 C, [MAX, 500]
DISTANCE COVERED: 0 METERS
: 0 LAPS
YOU'RE IN POSITION
t 140 KPH
: 77.7 METERS PER MOVE

T e ot B wmt S e mmb mmm b S B T Emm T M Em Emm T M R mm mm mm M e Emm Em e e

CORNER APPROACHING BOD METERS
RECOMMENDED SPEED: 150 KPH

A e - b mmk e e m Eme Em e Em e . g R g PR ok S mmm e m e e e e

The simulation run began with the first corner 848 metres away.
This has now shrunk to just 57 metres, and I've increased my speed
to 148 kph, just below the recommended speed for taking that
corner of 158 kph. The engine has warmed up slightly (but still a
long, long way away from the maximum of 26@), and the
temperature of the brakes has gone up from 1@ degrees to nearly 55,

ENGINE TEMPERATURE 104.6 C. (MAX, 200]
BRAKE TEMPERATURE: 54,7 C, [MAX. 500}
DISTANCE COVERED: 742.2 METERS

: .28 LAPS

YDU'RE IN POSITION B

: 148 KPH

: 82.2 METERS PER MODVE
COBANER APPBOACHING 57 METERS

RECOMMENDED SPEED: 150 KPH

— v W wml mmb o e e e e e Emm e Em e e e e e meb wer S w b S e g

I sately negotiate that corner, but find that I have, perhaps, been a
bit too cautious, as with just under half of the one lap race
completed, I am now in position seven (after starting in position
SiX):
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ENGINE TEWPERATURE 87.1 G, [MAX,. 20D0]
BRAKE TEMPERATURE; 157.3 C, [MAX ., 500])
DISTANCE COVERED: 1102 METERS

: .41 LAPS

YOU'RE IN POSITION ?

— e o m—— o — S WP wml e mmr W e mmm mmm e e e

CURRENT SPEED: 112.3 XPH
: B2.3 METEARS PER MOVE
CORNEA APPROACHING 97 METERS
AECOMMENDED SPEED: 90 KPH

— e m—— e — — —— o — o — . o e B i - E——

I am just 97 metres from the next corner, where the recommended
cornering speed is 94 kph. [’'m doing just over 112 kph. Frantically,
I slam on the brakes, hitting hell out of the “Z" key. But it is too
late;

YOU CORNERED AT 1D4.8 KPH
AND THE MAXIMUM SPEED WAS JUST 810
YOU SPIN OFF THE TRACK, ..
i w smsEe w seesweiND BERASHA 1 L:EY
YOU ONLY COMPLETED 1218.4 METERS,

OR .45 LAPS AND AT THAT
STAGE WERE IN POSITION 7

— e e . e Em g R . R e A - M M —= M -t RN N —S N AR em g e

YOUR AVERAGE SPEED WAS 137,07 KPH
YOU WERE 2 TH FASTEST ON STRAIGHTS,
AND 12 TH FASTEST ON CORNERS.

PRESS *'S*' FOR SBAME RACE, 'N' FOR HNEW
RACE, 'E' TD END

I was in seventh position when the race ended. The final screen tells
me my average speed was a shade over 137 kph, I was second fastest
on the straights, and only twelfth fastest on the corners.

As you can see, you are givent the choice of running the same race
again {by pressing *'S™), choosing a new race (“N”’} or ending the
simulation (*E™).

I press “N™ and decide on the German circuit:
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Ernexs etk R kb RS AR ARTRAERREE N E AT S kS Ik
WHICH RACE DO YOU WANT TO TAKE PART IN:

BRITISH GRAND PRIX 2650MT :
GERMAN GRAND PRIX 1700MT :
ITALIAN GRAND PRIX 2200MT :
MONACGO GRAND PRIX 3100MT :

ENTEA A NUMBER (1 TO 4]
SERABAKERARS KB AR R E XD AN SR K TR TR Ak D S &k &

0K, THE GERMAN RACE
X EEERZEEE SRR SRR ER R R RS R R Y

OVER HOW MANY LAPS?
? 1

This time, I take fewer risks, and am soon on my way to completing
the circuit without mishap:

ENGINE TEMPERATURE 117.5 C. [MAX, 200])

BAAKE TEMPERATURE: 34.5 C, [MAX,. 500)

DISTANCE COVERED: 1424.3 METERS
: ,B3 LAPS

YOU'RE IN POSITION 27

CURRENT SPEED: 116.3 KPH
: 64.6 METEAS PER MOVE
COARNER APPROACHING 75 METERS
RECOMMENDED SPEED: 200 KPH

— N o o e m S R S BN e e e e S M Y e e e e e G M EEY e o

A few moments later, and I've done it:
WELL DONE, HARTNELLI!

YOU MANAGED TO LAST OUT THE FUuLL
1 LAP RACE,,.

The main value of this simulation, apart from that of its high
entertainment potential, 1s showing how constraints and facts of
‘real life’ (such as the engine speed maximum, and the data on each
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track) can be encoded into a program. You can also see the use of
formulae to link the various outputs together (such as lines 37@ and
388 which work out how far you have travelled, by converting your
speed - in kilometres per hour - into metres) in a realistic way.

Note also that lines 328 and 338, which act on your wishes to speed
up or slow down, add or subtract a value which is related to the
actual speed you are travelling. This means you can brake more
dramatically when you are moving quickly than you can when
moving slowly. Using a value which is related to current speed also
overcomes the realism-destroying practice of just changing the
current speed by a fixed value (such as 3.5, which I used in the first
version of this program) each time a key is pressed.

YOU FINISHED IN 30 POSITION,

AFTER STARTING IN 6TH POSITION,,,
YOUR AVERAGE SPEED WAS 100.38 KPH
YOU WERE 14 TH FASTEST ON STRAIGHTS,
AND 47 TH FASTESY ON CORNERS,

PRESS 'S' FODR SAME RACE, 'N' FOR NEW
RACE, 'ETf TOD END

The Tracks

Here are the four Grand Prix circuits which are encoded within the
program,

BRITISH GRAND PRIX - 2658 metres — ‘The Whale’:

Start
150 800 Metres 150 — MAXIMUM
CORNERING SPEED

250M
400M — DISTANCE
BETWEEN
150 CORNERS

“Con Rod Corner”’
“Brake Straight” 159




GERMAN GRAND PRIX - 1788 metres - ,,,

“The KEy’: “Devils Eltl;-cw"
12

200M

200

90 200M
6500 Metres 175
F
ITALIAN GRAND PRIX - 2280 metres — ‘The Shoe’:
S 500 Metres
150 heo
200M

“Death Cornar”

150
MONACO GRAND PRIX - 3144 metres

300M

5 175
400 Matres

200

400M

1756 150M 150

200M

200 300M

160




Chapter Twenty-Two
The Grand Prix Listing

Take a firm grip on the wheel, and tackle the grand prix circuit with
this listing:

10 REM GRAND PRIX

20 BOSUB 2200:REM INITIALIZE

30 G60SUB 11890:REM CHOOSE TRACK
A0 REM ¥*« XX k00 k2 ke ks sksdhk

S0 REM MAJOR LOOP

§0 GOSUB 120:AREM PRINTOUT

70 GDSUB 2HO0:REM ACCELERATION/CHECK
80 GDSUB 450:HEM ENGINE/BRAKES

80 GO0SUB 500:REM COANER/PDSITION

100 GOTOD 60
110 REM #* &2 %20 k8 kxkktxz st RNN

120 REM PAINTOUT
130 CLS

140 PAINT "ENGINE TEMPERATURE"INT[ENG*10
}/10"C. (MAX. 2po]*"

150 PAINT "BRAKE TEMPERATURE:"INT[HBRAK®1
e)l/10"C, (MAX,. 500)}"

160 PRINT "™ DISTANCE COVERED:"INT[DIST®*1
0]/10D"METERAS"

170 PRINT " t"INT[DIST*1
O0/RR]/100"LAPS™

190 PRINT "YDU'RE IN PDSITIODN"INT[FP]
180 PHINT "o mmmm e e e e e

2g0 PRINT " CURAENT SPEED:"INT[SPEED®
10)/10"KPH"
240 PRINT " «"INT[SPEED*

5.555)]/10"METERS PER MDVE"
290 PRINT Yocmo e e e =




230 PRINT "CORNER APPROACHING"INT[APP]"M
ETERS"

240 PRAINT "RECOMMENDED SPEED:"G{C)"KPH"
250 PRINT "——c - e e mmemmmmmm

260 RETURN

D70 REM *% &3 esdakostt ket ukrhErny

280 REM CHECX ACCELERATION AND FACTORS
280 XP=INKEYS:IF XE<L>"Z" AND XE<>"M"™ AND

X$<>" " THEN 280
300 PRINT TAB[12);"0OK™"
310 X=0

320 IF X3$="M" THEN X=SPEED/15

330 IF X3%$="Z" THEN X=-SPEED/15

340 NUM=NUM+1:REM NUMBER DF MOVES

350 SPEED=SPEED+X

360 YF SPEED<D THEN SPEED=D

370 TRAV=-SPEED* _5555:REM DISTANCE
TRAVELLED

380 DIST=DIST+TRAV:REM TODTAL DISTANCE
TRAVELLED

390 ENG=ENG+[X/2]+.073:XIF ENG<70 THEN ENG
=70+RND[1]1*8:REM ENGINE TEMP

400 YIF X>0 THEN BRAK=BRAK* _ S5:REM HBHAAKE
TEMP FALLING; ACCELERATING
410 IF X<1 THEN BRAK=BRAK-[3*X]-RND[(1])*3
:tREM BRAKE TEMP INCREASING; BRAKING
420 IF BAAK<H8 THEN BRAK=8+RND([1])*8
430 RETURN
440 REM #** s s ke x st skbhubehbhkiks
450 REM CHECK ENGINE/BRAKE TEMP
460 IF ENG>200 THEN PRINT "YOQUR ENGINE H
AS OVERHEATED":GOTO B3D
470 IF BRAK>500 THEN PRINT "YOUR BRAXES
HAVE OVERHEATED":G0TO0 830
A80 RETURN
490 HEM R E R E RS EEENEEEEERESEEEERERREE"
500 REM CHECK CORNERING SFPEED
AND FIELD POSITION
510 APP=APP-TRAY
520 IF APP>0D THEN RETURN
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9dD
5410
0T 0
6650
o610

CRASH=0

IF SPEED>[C[C)V*1.125) THEN CRASH=1:G
690

IF SPEED>(C(C]*1.1) THEN GOTO €90
PNT=PNT+100-[(C([(C)*1.1)-SPEED}:REM C

ORNERING POINTS

87D
5B0

o840

60O

610

NC=NC+1:REM NUMBER OF CORNERS

CP=86-[PNT/NC):REM CORNERING

POSITION

AM=AM+A[C]):REM AVERAGE NUMBER

OF MOVES ALLDWED
RP=NUM-AW:REM RACING POSITION: YOUR

MOVES MINUS AVERAGE MOVES

FP=[CP+RP)/2:REM FIELD POSITION IS

AVERAGE OF CORNER & RACE POSITIONS

620 IF FP<1 THEN FP=1

630 C=C+1

640 IF C=WW THEN C=1:REM LAP OVER

B50 APP=APP+D[LC)

660 IF LAP*0Q=AM THEN 8910:REM RACE OVER
670 RETURN

EBO0 REM **2*%% x5k 535520k xxbh ek

6890 REM CRASHED

700 CLS

710 PRINT "YOU CORNERED AT"INT[1D*SPEED)]
/10"KPH"

720 PRINT "AND THE MAXIMUM SPEED WAS JUS
T"G[C)

730 BOSUB 2330

740 PRINT "YOU SPIN OFF THE TRACK,..

750 GOSUB 233D

760 IF CRASH=1 THEN 830

770 PRAINT “YODU'VE LOST 20 SECONDS, BUT Y
DU'RE ABLE TO REJOIN THE RACE"

780 NUM=NUM+1D:SPEED=INT(2%C([C]/3)

790 PNT=PNT+50

BOD GOSUB 2330

B10 BOTO 570

B20 REM R EREEEEREEEEERENESRRESRNEN.

B3O PRINT ", ...cuosasesAND CRASHLII 1™
BAD PRINT "o m e e



850 PRINT "YOU ONLY COMPLETED"INT([10*DIS

T)/10"METERS, "
860 PRINT "OR"INT[DIST*100/RR)/100"LAPS

AND AT THAT"
B70 PRINT "STAGE WERE IN POSITION"INTI(FP

890 GO0TO 1050
Q00 REM %*®#++%%3332%%%%2%2%%0%%

910 REM RACE OVER

920 CLS

930 EFLAG=1

940 FOR X=1 TO 20

850 PRINT TAB[X)};"WELL DONE, “sA$;"| "
560 PRINT TAB(21-X);"WELL DONE, ";A$;"!]

990 PRINT "“YDU MANAGED TO LAST OUT THE F
ULL "LAP"LAP RACE..."

1010 GOSUB 233D
1020 PRINT "YOU FINISHED IN POSITION"INT

1030 PRINT "AFTER STARTING IN ETH POSITI
ON.,.."

1040 GOSUB 2330

1050 PRINT "YOUR AVERAGE SPEED WAS"INTI(D
IST*180/NUM]}/100"KPH"

1060 GOSUB 2330

1070 IF RP<1 THEN RP=1

1080 IF CP<1 THEN CP=1

10980 PRINT "YOU WERE"INT(ABS(RP})}"TH FAS
TEST DN STRAIGHTS,"

1100 PRINT "AND"INT(ABS[CP)}"TH FASTEST
ON CORNERS."

1110 PRINT:PRINT "PRESS 'S' FOR SAME RAC
E, 'N' FOR NEW RACE, 'E' TO END™
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1120 IS$=INKEYS:IF I$<>"S"™ AND IS<>"N" AN
D IS<>"E" THEN 1120

1130 IF I$="E"™ THEN END

1140 BOSUB 2240

1150 RESTORE

1160 IF I%$="S" THEN GOSUB 1490:LAP=L2AP:
GOTG 6O

1170 IF I$="N" THEN CLS:GDSUB 1250:B0TO
6D

11B0 REM #9225 %%k ek kbskbrxis

1190 REM NAME AND TRAGCK DATA

1200 INPUT "WHAT IS YOUR NAME, DRIVER":A
$

1210 PRINT

1220 FOR X=1 TO 3

1230 PRINT TAB(4*X);"0DK, GODD LUCK, ";AS
1240 GOSUB 2330:NEXT X

1250 PRINT B EEEEEEEEEEREEEREERESERERESHRSHEZ:SEHS.

LA R ER R RN B N

1260 PRINT

"WHICH RACE DO YOU WANT TOD TA

KE PART IN:z"

1270 PRINT

1280 PRINT TAB([7]):;"BRITISH GRAND PRIX 2
ES0OMT t1"

1280 PRINT TAB(7);"GERMAN GRAND PRIX 1
700MT i

1300 PRINT TAB([(7)];"ITALIAN GRAND PRIX 2
200MT i

1310 PRINT TAB(7)];"MONACD GRAND PRIX 3
100MT B

1320 PRINT

1330 PRINT TAB(7]:;"ENTER A NUMBER [1 TAQ
4]“

1340 K$=INKEYS

1350 IF K$<"1" 0OR K$>"4" THEN 1340

1360 GP=VAL[K#%]

1370 PRINT "x&%%®40kxsFgykkksgkgkdkgnkgnxk

tEE R EEEE B RN

1380 PRINT TAB(8);"0K,
1350 IF GP=1

THE *;

THEN PRINT "BRITISH";
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1400 IF GP=2 THEN PRINT "GERMAN";
1410 IF GP=3 THEN PRINT "ITALIAN";
1420 IF GP=4 THEN PRINT "MONACO";

1430 PRINT "™ RACGE"
1440 PRINT "*SXx k0 xS 2R Ak kMR KE XX AKARE A KD XX

ExE R ExEEnN

1450 PRINT:PRINT "OVER HOW MANY LAPS?"

1460 INPUT LAP;IF LAP<1 THEN 1460

1470 LAP=INT[LAP+.5):L2AP=LAP

1480 REM RN EEEE SR EREEREREERERERERSHRSES)

1490 REM BRITISH DATA

1500 SPEED=140

1510 FOR X=1 TO 9

1520 READ D[X):REM DISTANCE BETWEEN

CORNERS

1530 NEXT X

1540 DATA 800,400,250,200,250,300,100,10

a,250

1550 FOR X=1 TD 8

1560 AEAD C[X]:REM RECOMMENDED

MAXIMNUM CORNERING SPEED

1570 NEXT X

1580 DATA 150,90,175,200,200,90,90,150,1

50

1590 FOR X=1 TO 8

1600 READ A[(X]:REM AVERAGE NUMBER OF
MOVES ALLOWED BETWEEN CORNERS

1610 MEXT X

1620 DATA By4,2,2,2,2,1:1,2

1630 APP=800:WW=10:Q0=24:AA=2650

1640 IF GP=1 THEN RETURN

1650 REM R R EE RS EEESEESRERERNESRNESSE;

1660 REM GERMAN DATA

1670 SPEED=BS5

1680 FOR X=1 TO 7

1650 AEAD D(X)

1700 NEXT X

1710 DATA 500,200,100,150,250,200,200

1720 FOR X=1 T0 7

1730 READ C(X)

1740 NEXT X
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1750 DATA 80,175,120,90,200,200,175
1760 FOR X=1 TO 7

1770 READ A[X]

1780 NEXT X

1790 DATA 6,2,1,2,2,2,2

1800 APP=60D:WW=B:Q0=17:AA=1700

1810 IF GP=2 THEN BETURN
1800 REM *% 2835 stsdrt ittt o et tns

1830 REM ITALIAN DATA

1840 SPEED=108

18560 FOR X=1 TO 7

1860 READ D[X]

1870 NEXT X

1880 DATA BODO,3D00,100,150,300,350,200
1890 FOR X=1 TO 7

1800 READ G[X)

1910 NEXT X

1920 DATA 120,80,90,150,200,120,150
1930 FOR X=1 TO 7

1940 READ A[X]

1950 NEXT X

1960 DATA 8,3,2,1,3,3,2

1970 APP=800:WW=8:0Q=22:RHR=2200
1880 IF GP=3 THEN RETUAN

1980 REM 2%t 22222 kAR xxrxrexis

2000 REM MONACO DATA
2010 SPEEU=162.5

2020 FOR X=1 TO 414

2030 READ D(X)

2040 NEXT X

2050 DATA 400,100,400,300,400,300,150,20
0,200,200

2060 DATA 150,450,200,250

2070 FOR X=1 TO 14

2080 READ C[X]

2090 NEXT X

2100 DATA 175,150,175,200,120,200,175,80
,175,150

2110 DATA 150,175,120,150

2120 FOR X=1 TO 14

2130 READ A([X]
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2140
2150
2160
2170
2180
2180
2200
2210
2220
2230
2240
2250
2260
2274
2280
2280
2300
2310
2320
2330
2340

NEXT X

DATA 4,1,1,3,4,3,1,2,2,°2

DATA 1,2,2,2
APP=400:9WW=156:2Q=30:AA=3100
RETURN

HEM **¢*xk ¥ stk et b erntahssns
REM INITIALIZATION

CLS

RANDOMIZE VAL(RIGHTA[TIMES,21]]
DIM A(14),C(44),D[14)
C=1:FP=6:PNT=0D:NC=0:CP=0D
AM=0:RP=0: APP=D

HUM=0:REM NUMBER OF MOVES
ENG=100:BRAK=10:TRAV=0:DIST=0
EFLAG=(

X=1

RETURN

REM *% 3% 824858tk trhshbrhls
REM DELAY

FOR 0=1 TO 1000:NEXT O
RETURN
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Chapter Twenty-Three
Up, Up and Away

Flight simulators are probably the most entertaining simulation
programs you can run. Many of us will never learn to fly, but would
like to enjoy the experience. A flight simulation program gives you
a chance to find out a little of how it feels to fly.

The main challenge facing a pilot is to keep on top of a number of
situations which are changing all at once. Ignore any one of them -
such as the angle at which the plane is flying, or the amount of fuel
you have - for too long, and your plane may well drop out of the
sky. Although this program does not occur in real time, so you
have a chance to think about the choices facing you before you act,
you’ll still find it a fairly challenging (and frustrating) simulation to
master.

Even getting the plane off the ground is not particularly easy the
first few times you run the program. Get it in the air, and you have
to fight every second to keep it there.

And once you try and land . . .
Crashing during a landing attempt is a trifle inconvenient in a real

plane. The moment you try and land 158 feet above the ground,
you’ll give thanks that you are flying your computer.

Mastering the Controls

This simulation is the most complex in the book. It will take you a
little longer than the others to learn to use. This longer learning
time will, however, be amply repaid as you’re sure to find this
program the most satisfying to run. Flight Simulation contains

169



another bonus which makes it very worthwhile to run. Your flight
is automatically recorded, so at any moment while you're still in
the air, you can tell the computer you want to see the whole of the
current flight from the beginning again. It is very entertaining to
watch your flight unfolding quickly in front of you. The controls
are handed back to you once you reach the point in the original
flight where you told the computer you wanted a repeat.

Think of the flight as having three parts, each of which requires a
different approach to the controls. Part one is the takeoff, part two
is the actual flight, and part three is the landing. You’ll become an
ace pilot fairly easily if you concentrate on mastering each flight
section in turn.

And don’t give up, even after your twenticth attempt at landing has
ended in disaster. The satisfaction you’ll feel when you manage a
perfect landing for the first time will more than compensate for all
the frustration inherent in the learning process.

This is what you see when you first run the program:

HDARIZON HEADING

r FEEFEXEEEFIREEESF o W e Na=E

sAIRSPEED : 0

;P>

tALTIMETER: D 0 DEG.
-

tFUEL : 750D

- b g

ELEVATION: 0 1 —--—————
> UNDERCARRIAGE DOWN < 3
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In the top left is the horizon. This can tilt rather alarmingly from
side to side as you turn the plane, or go to the bottom of the
‘windshield”’as you climb, or to the top when you descend. It may
take a short while in order for you to be able to ‘see’ this line as the
horizon, but once you do, you'll find 1t conveys a much better
impression of ‘being in the air’ than you might imagine at this
stage.

To the left of the horizon is your compass. The ‘@’ shows the
direction you’re heading. You always start a flight facing due
north, and must take off more or less in this direction. Your exact

heading is shown further down the instrument cluster, in the same
line as ALTIMETER, where you'll see ‘@ DEG.".

The line of readings underneath the horizon and compass shows
the distance over the ground you’ve covered so far (the ‘range’), the
time of the flight, and the direction in which you must be flying in
order to land (assuming you get this baby up in the air, and keep it
there for a few scconds!). You need to be within 12 degrees of this
heading for a successful landing. The required heading changes
from run to run, but does not change during a flight.

Under this is your airspeed, altimeter (height above the ground)
and remaining fuel. The line of dashes ending in a greater than sign
{(____>}indicates the magnitude of each of these readings. That is,
the line gets longer as you go faster, or climb higher.

The elevation is the angle of your plane against the ground. When
you enter a command, by touching asingle key, a full-word version
of the command appears in the position currently occupied by the
series of dashes yvou can see after the elevation angle in the sample
run above. Finally, you are told whether or not your undercarriage
is down.

After a few inputs, the screen looks like this:
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HORIZON HEADING

! g N,

H | W i
: R | « 1
: BEEEREINXEERNY | W__X-—F |
1 P | « 0
H { o -
1 H -5, H
I~ e e m e mmm——— === 0
tRAHGE B : TIME 1.2 : 2256

-~ m e — == [
)AIRSPEED : 3D

1-2

sALTIMETER: D 0 DEEG.
tFUEL 682

] —=—— e m e —————— >

tELEVATION: PO ¢ KDSE UP
z > UNDERCARRIAGE DOWN ¢

Your fuel has gone down slightly, your airspeed is up to 3@, and the
nose of the plane is pointing 2@ degrees into the air. You can see,
from down near the bottom right hand corner of the screen, that
NOSE UP is the full equivalent of the most recent command you
entered.

A little later, and we are in the air:

HORIZON HEADING
«N, H
.!.II
wows 1 o
W-=-X=-=E |
AREEEA RN AR RN

tAIRBPEED : 51

HEE

tALTIMETER: BG 358 DEG.
1==2

:FUEL t G5O

P e R e b

H » UNDERCARRIAGE DOWN < :
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You need an airspeed of between 45 and 6@, and an elevation
greater than 14, in order to get off the ground. Let’s try turning:

HORIZOHN HEARTING
------------ —m e ——————
1 H «N. =
1 a 0 ,, g
H T »a | H

ik k¥ T W——X%X--E
AEE BN T ove I . .
LR R R L T ol .

| : - =

e e e e e === z
tAIRSPEED : 40

I=—27

tALTIMETER: 1413 344 DEG.
----- »

1FUEL : 648
____________________ 5

:ELEVATIGN) 15 : BAMWK LEFT
| > UNDERCARRIAGE UP < '

Note that the undercarriage is now up (which saves on fuel, and
decreases drag on the plane) and the ‘horizon’ 1s now sloping to
down to the right, as the plane banks left. It is now heading at 344
degrees, and the @ symbol on the compass has moved to show the
approximate direction in which the plane is flying.

HORIZON HEADIKG
i e P
H | «N. E
! »a t — 1

LN B ] I i T s
. P : W-—-X--E
$ . T e .
g *t¢ S Jr 1
: ) 5. 1

tAIRSPEED : 58

e

tALYIMETER: 363 3 DEEG,
= mm—————— >

tFUEL ! 540

[ == e e e o - >

sELEVATION: 7 : BAHK RIGHT
H > UNDERCARRIABE UP < 1
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In this ‘snapshot’, taken a few moments later, we have started to
bank to the right. Qur airspeed is up to 59, and we’ve continued to
climb. However, the elevation has fallen, so the rate of climb will
decrease. As we level off, the horizon gradually tilts back to the

horizontal:
HORIZON HEADIKNG

tAIRSPEED ; 7?8

$mm=3

{ALTIMETER: A75 15 DEG,
e e p

tFUEL : 525

1ELEYATION: 12 ¢ THROQTTLE DN
z > UHDERGCARRIABE UP <« 1

As I'saidinthe introduction, there are an awful lot of things to keep
under control, While concentrating on the direction in which I’'m
flying, I've been neglecting the plane’s elevation which has been
slowly falling:

HORIZON HEADOING
it s L Joeee e
H H =H.
= H -t 0, H
. [ R AN R ] 1 . I - . x

EER R &k : W--X--F
N BN ] . P -

i AR =
k -5,

tAIBRSPEED 1 152

- —— >

tALTIMETER: 593 31 DEEG.
e e >
tFYEL 1 457
eyttt =t >

1ELEVATION: 0 : THROGTTLE ON
t > UNDERCARRIAGE UP <
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Suddenly I notice the nose is pointing downward (note how the
horizon 1s now right at the top) and frantically try to climb:

HORIZODN HEADING
= ———— - - - f———————-=- 1
1 e e : .N. H
= '*** = -.=-- =
= I L
H T W—=X-=-E :
: s 3. H
tRANGE 11.3 : TIME B.1 : 228

f = >

sALTIMETER: 250 47 DEG,
o r - ——— >

:FUEL : 403

e e ——————— >

tELEVATION:-11 1 CLIMB
: > UNDERCARRIAGE UP < s

However, too much is happening too quickly, and there is an
ingvitable result;

CRASHI
CRASH!
CAASHI
CRASH!
CRASH!
CRASHI
CRASHI
CRASHI
CRASHI
CRASH!
CRAGHI
CRAGHI
CRASHI
CRASHI
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The final picture is pretty bleak:

HORIZON HEADING

R*¥* A *% g% |
R**®* A ®%* g5 }

A ** 5% H* |
% A XK Q% H*
* EC REE A O+

Em B Sm 8¢ 8k A M
L | | [ 1] L ] [ 1 3 iw m [ L}
L3
|
|
>
|
o
m
an mm W &F wi R ES B

tRANGE 14,1 : TIME 8.2 = 2286

I i S ?
tALTIMETER: D 84 DEG,
12

t:FUEL : 366

L e Y s e >

+tELEVATION:;=-16 ;3 THRDTTLE ON
1 > UNDERCARRIAGE UP < H

The commands yvou have at your disposal are:

R - this allows you to repeat the current flight from the
beginning up to that point

Space bar — this is used for ‘throttle on’, and increases your
speed

. — use this to throttle back

(Q - to increase elevation

A — to decrease elevation

Z - to turn left

M - to turn right

1 - to change undercarriage from up to down, or from down to

up.

Remember, to take off you must have a speed between 45 and 64,
and your elevation must be greater than 14. To land, your
undercarriage must be down (1), vour heading must be within 12
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degrees of the setting shown beneath the compass, you must be 15
or below on your altimeter, and your speed must not be greater
than 2@. You’ll find landing 1s even harder (as in real life) than is
taking off.

The complete Flight Simulation listing is in the next chapter.
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Chapter Twenty-Four
The Flight Simulation Listing

Time now to earn your wings, with this histing:

10 REM FLIGHT SIMULATION
20 RPT=0
30 LD=INT(RND[1]*236D]
40 DIM ES[1000)¢REM THIS HOLDS FLIGHT
RECORD
GO DIM A$[7)},C8{7):REN THESE ARRAYS
HOLD HORIZON AND COMPASS OUTPUT
B0 REM tEE B R ESEE R R E RS R REREEREE R ERERE.
70 GOSUB 2320:;REM INITIALLIZE
g0 IF CRASH=0 THEN GOSUB B20:REM HORIZON
/COMPASS

80 GO0SUB GO00:REM PRINTOUT
100 IF CRASH=1 THEN END

110 IF LAND=1 AND UFLAG=1 THEN PRINT "WE
LL DONE. A PERFECT LANDING!I":=zEND
120 IF LAND=1 AND UFLAG=0 THEN PRINT "YOD

UR WHEELS ARE UP":GO0SUB 178D:60T0C 80

130 T=AIRSPEED:STALL=0

140 X$=INKEYS

150 IF X$6="R" THEN HPT=1:60T0 70D

160 IF APT=1 AND E$[CLUCK4+1}="" THEN RPT
=0:60T0 140

170 IF RPT=1 THEN XS$=ES$[CLOCK+1)

180 IF X$&="" THEN 140

180 IF CLOCK<988 THEN E6{CLOCK+1)=Xs$

200 IF TAKEOVY=1 THEN ELEVATE=INT[ELEVATE
+AND[1)*2-RND(1]*3])

210 IF AIRSPEED<3 THEN 280

220 IF X6="Q" THEN ELEVATE=ELEVATE+S5:EFL
AB=511IF ELEVATE>GE0 THEMN STALL=1
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230 IF X6="A" THEN ELEVATE=ELEVATE-S:EFL

AG=-5:1IF ELEVATE<K-70 THEN STALL=-1

240 IF STALL<>0 THEN GOSUB 1640

250 IF ALTIMETER<1 THEN 2830:REM PREVENTS

DPRAMATIC TURNS ON THE GROUND

B0 IF X$="Z" THEN WA=WA-_.,5;ANG=ANG-6:IF
WA<-3 THEN WA=-3

270 IF X$="M" THEN WA=WA+,5:tANG=ANG+B:1IF
WA>3 THEN WA=3

280 ANG=INT(ANG+RND[1)*2-RND[1])*2]

290 IF X$=" " THEN AIRSPEED=AIASPEED+B.5

300 IF X$="_," THEN AIRSPEED=AIRSPEED-7

310 AIRSPEED=AIRSPEED-ELEVATE/S

320 IF UFLAG=1 THEN AIRSPEED=AIRSPEED-1,

5:FUEL=FUEL-,5

330 IF AIRSPEED<D THEN AIRSPEED=0

440 IF AIRSPEED>400 THEN AIRSPEED=400

350 IF X$="41" AND UFLAG=0 THEN UFLAG=1:6

0TO 370

360 IF X%="1" AND UFLAG=1 THEN UFLAG=0

870 FUEL=FUEL-[ABS[(T-AIRSPEED}/10)-3.,75

380 IF FUEL<1 THEN GOSUB 1780

390 IF TAKEDV=1 THEN 420

AN0 IF ELEVATE>1D AND AIRSPEED»A45 AND Al

ASPEED<BED AND UFLAG=1 THEN TAKEOV=1

410 IF TAKEOV=0 THEK ALTIMETER=0:GO0TO 465

0

420 IF LAND=D AND AIRSPEED<30 THEN ELEVA

TE=ELEVATE-5:ALTIMETER=0*ALTIMETER/10

430 ALTIMETER=ALTIMETER+INT({([ELEVATE+,1

}*AIRSPEED ) +EFLAG®*AIRSPEED/4000)}/80

440 IF ALTIMETER<30D0 AND TAKEOV=1 THEN A

LTIMETER=ALTIMETER+AIRSPEED/30+ELEVATE

450 IF ALTIMETER<D THEN GOSUB 1780:REM

CRASH

460 REM CHANBE NEXT TWO LINES TC MAKE IT
EASIER [OR EVEN HARDER) TO LAND

470 IF ALTIMETER>15 AND AIRSPEED>20 OR T

AKEQV=0 THEN 80

4B0 IF ABS[ANB-LD]<13 OR ABS[ANG+3EB0-LD)

<13 THEN LAKD=1 :G0TO BOD
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2490 REM %¢22 x40 20 bttt eds

500 REM PRINTOUT

510 CLS

520 PRINT HORILZON" 3 TAB[(20] J"HEADING"
530 EV=INT[ELEVATE/10)

540 IF EV>2 THEN EVvV=2

5560 IF EV<-2 THEN Ey==2

560 IF EV<>0 AND TAKEOV=1 AND CRAEH=0 TH
EN GOSUB 15920

570 PRINT Vst e —— - gl
980 FOR J=1 TQ 7

580 PRINT ": "jAs[J])s™ ¢™eCE[J)s™ "

E00 As$(J)="1"

10 NEXT J

BEO PRINT I g i om0 s e i e : 0
B30 DIST=DIST+ABS([COS(ELEVATE))*AIRSPEE
Dl/360

640 CLOCK=CLOCK+1

650 PRINT “iRANGEM"INT([DIST*10)j/40": TIME

WINT[(CLOCK}/10;"z"LD

660 PRINT "teov-ermcmc e rrrrrmr e P !

670 PRINT ":AIRSPEED ;"INT(AIRSPEED)

580 PRINT ":";LEFTS(Q8$,INT[AIRSPEED/20))

=ll>ll'

890 PRINT ":ALTIMETER:"INT[ALTIMETER];

700 IF ANG<O THEN PRINT TAB([18);360+ANG"

DEG."

710 IF ANG>=0 THEN PRINT TAB[19):ANG"DEG
1

720 MR=INT[ALTIMETER/30):IF MR>20 THEN M

A=20

730 PRINT "1";LEFTS$[Q$,MR];">"

740 PRINT "3;FUEL t"INT(FUEL)

750 PAINT "s" 3 LEFTS$(QS$,20-INT(FUEL/750]]
:“)“

760 PRINT "fmeremcrc e r e e "

770 PRINT ":rELEVATION:"ELEVATE": "3:G0S5U
B 2210:PRINT U¥
780 IF UFLAG=1 THEN PRINT ":";TAB[(B);">

UNDERCARRIAGE DOWN < "
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780 IF UFLAG=0 THEN PRINT ":":TAB(6)s">

UNDERCARRIAGE WP < : "

BO0 RETURN

810 HEH It E R E R REESEEEE SRR RS R E N NES SR

§20 REM ASSIGN HORIZON/GCOMPASS

830 IF ABS[INT(WNA+.5)]1=8 THEN GOSUB 880

B40 IF ABS(INT[WA+.5)1=2 THEN GOSUB 1070

850 IF ABS[INT{WA+.5)]=1 THEN GOSUB 1180

B6D IF INT[WA+.5)=0 THEN GOSUB 1250

B70 REM NEXT TWOD LINES USED TO
GRADUALLY STRAIGHTEN UP WINGS

880 IF WA>0D THEN WA=WA-,2

890 IF WAKD THEN WA=WA+.,2

900 IF WA>,2 THEN 1350

810 FOR Z=1 TO 7

P20 M$(B-2Z]=A8([2Z)

930 NEXT 2

940 FOR Z=1 TO 7

950 AS$(Z)=M%[2Z)

BB0 NEXT Z

970 GOTO 1350

98B0 REM WA=3 0R -3

390 As[1])=" A n

1000 As[2]=" we

1010 As{3)=" *. Y

1020 As$([4)=" Lt §

1030 A8[(5])=" * % "

1040 AS$[(B)=" *%* b

1050 AS([7)="##* H

1060 RETURN

1070 REM WA=2 OR -2

1080 As$[4)=" i

1090 As(2])=" e 0
1100 As(3)=" S a
1110 As({4)=" sy :
1120 A$[5)=" *%*» -
1130 AS$[B]="#%%x%x "

1140 A$(7])=" =
1150 RETURN
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11EB0
1170
1180
1180
1200
1210
1220
1230
1240
1250
1260
1270
1280
1280
1300
1310
1320
1330
1340
1350
1360
1370
1380
1380
1400
1410
1450
1420
1450
1430
1450
1440
1450
0 148

REM WA=1 0OR -1

As(1)="
As(2)="
As[3]="

L

As[&])=" *EREOE

AS[5)=n**x3
AS[B]="
As[7)="
RETURN

REM WA=0
A$[1 ]:Il
As(2)="
A$[(3]="

AS(Ad)=nssexssasanssndsn

As(5])="
As[e)="
As[(7])="
RETURN

n

AEM ** %252k ixs Xtk sy
REM ASSIGN COWMPASS STRINGS

F2=ANG-F1

IF F2<0 THEN FA=INT[[F2+375)/30)]

IF F2>=D THEN
I FA=12 THEN
cs(1)=" -N.
IF FA=11 THEN

FA=INTI
FA=0Q

n

Ei[ﬂ]:“

IF FA=0 THEN C$(2)="

IF FA=1 THEN C$[2]="

cel{2)=" .,.:r.
IF FA=10 THEN
a

cs[3)=

1460 IF FA=2 THEN C$[3)= "

1480
1470
1480
1810
1490
1510

cs(al=" .. &

IF FA=9 THEN C$[4)="

IF FA=3 THEN Cs$[4a)="
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[F2+15)/30]

O ,, ":G0TO
.«@,, ":GO0TDO

s+ 1®, Y:G0TO

& h‘ H .-“:GUT

aw H i.":EﬂTD

WO-X--E":G0TQ0

N-=-X-@E";60TO



1500 C3%[4)=" W--X--E"

1510 IF FA=B THEN C$[5]=" .€& : ,.":160TO
1540

1520 IF FA=4 THEN C%[5}=" ,, 1 €.,":G0TO
1540

1530 CS$[5]=" .. § .."

1540 IF FA=7 THEN C$[6)=" .@:,. ":GOTO
1580

1550 IF FA=6 THEN C$[6]=" .o ®,, ":1B0TO
1580

1660 IF FA=5E THEN C$(6)}=" .,:€¢., ":60TO
1580
1570 C$(6)=" ..3.. "

1580 C$(7)=" =T

1580 IF ANG>3B0 THEN ANG=ANG-360D

1800 F2=ANG

1610 IF W>0 THEN W=W-,4

1820 IF W<D THEN W=W+,4

1630 RETURN

1640 REM STALL/FALL

1850 IF STALL=-1 THEN 1710

1860 FOR J=1 TG 10

1670 PRINT TAB(J);:;"YOU HAVE STALLED("

1680 NEXT J

1680 AIRSPEED=AIRSPEED/4

1700 RETURN

1710 FOR J=1 TO 10

1720 PRINT TAB[J]);"UNCONTROLLED DIVEL!L"

1730 PRINT TAB[21-J)3"PULL UPIL"

1740 NEXT

1750 ALTIMETER=A4%ALTIMETER/S

1760 RETURN

1770 REM *5 252235k sk XX dReELereny

1780 REM CRASH

1790 CRASH=1

1800 ALTIMETER=D

1810 M$="*% *C REs A % g & | ) *U REM
26 CHARACTERS LONG

18206 FOR J=1 TO 20

1830 PRINT TAB(J])s"CRASHI"

1840 PRINT TAB[21-J);"CRASH!"
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1850 NEXT J

1860 FOR J=1 TO 7

1870 G=INT[RND[1])*11])+1

1880 AS$[J)=MIDS[M%,G6,14])

1890 NEXT J

1900 RETURN

1910 B EM I EE B E SR EEEEREREEREEREREEERERSERRN:
1920 REM ADJUST HORIZON

1930 G$=" ":AEM 14 SPACES
1940 ON EV+3 G0OSUB 1960,2020,2070,2080,2
140

1850 RETURN

1860 REM EV¥=-2

1970 FOR J=1 TO 4

19B0 AS$(J)=AS[J+3)

1990 NEXT J

2000 AS[5)=C$:AS$([E)=GE:A$(7)=GS%
2010 RETURN

2020 REM EV=-1

2030 FOR J=1 TD &

2040 AS(J)=A%[J+1]

2050 NEXT J

2060 A$(7)=G#$

2070 RETURN:REM EV=0D

2080 REM Ev=1

2090 FOR J=6 TO 1 STEP -1

2100 AS$[J+1)=A%8[J]

2110 NEXT .

2120 AS(1]=G8%

2130 RETURN

2140 REM EV=g2

2150 FOR J=4 TD 1 STEP -1

21680 AsS{J+3)=AS$([J)

2170 NEXT J

2180 AS$[(1)1=6%:A%[2]1=6%1A8[3)=G¢%

2190 RETURN
900D REM t*dsxstsasssrdnstsdssxtdsns

2210 BEM INPUT INTO COMMAND NAME

D200 U$="owweu_— n
2230 IF X8$=" " THEN U$="THROTTLE ON"
2240 IF X$="_" THEN U$="THROTTLE OFF"
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22580 IF X$="Q" AND ALTIMETER>0 THEN US$="
CLIMB"

2260 IF X$="A" AND ALTIMETER=0 THEN US$="
NOSE UP™"

2270 IF X&=Y"A" THENK U$="NOSE DOWHN"

2280 IF XE="Z" THEN US$="BANK LEFT"

2290 IF X&="M" THEN US$="BANK RIGHT"

2300 RETURN

0940 REM ** %225 s 25kt it

2320 REM INITIALIZATION

2330 CLS
2340 RANDOMIZE VAL[(RIGHTS[TIMES,21)
0350 AF="er— e - —— " REM

21 CHARACTERS IN STRING
2360 UFLAG=1:REM UNDERCARRIAGE -
1 - DOWN, O - UP
2370 EFLAG=D;HREM CLIMB HRATE
2380 ANG=D:TAKEOV=D:LAND=D
2390 AIRSPEED=D
2400 DIST=0:REM DISTANCE COVERED 'RANGE"

2410 ALTIMETER=0

2420 ELEVATE=D:REM ANGLE DF ELEVATIDN

2430 WA=0:REM 'WING ANGLEj; USBED 1IN
HORIZON PRINTOUT

2440 FUEL=750:CRASH=0:F2=0:F1=0:REM

FOR DIRECTION CHANGE/COMPABS ROUTINE

2450 CLOCK=0:REM TIME

2460 Xg=M10

2470 RETURN
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Commodore 64 Listings

Space Landing

12 REM SPACE L AMDINMG STHULATIOMN

20 FLAG=TNTI(RND (VAL (RIGHTS(TI®,2') 1) I RENM

RAMNDPOMIZE

J3E REM F¥X¥¥ENEFHNFEH NN XX N ¥

4¢ REM SET STARTIMG YALLUES

4% POKE S328¢,d:POKE 93281 ,49

@ FUEL=20@0+RMND{1) ¥4

&g VELOCITY=RMND{1)%2&-5

78 HEIGHT=O@@-RMD{1)¥]1&

28 PRINT"

{CLRY{WMHT ™

P PRIMT" FUEL"3;TAR{12)3" VELOCITY";TAB¢

29433 " HEIGHT"

1868 RER %3388 30 20003030 30000 3000 0 3030 30 3 M 200 W 30
119 REM MAITOR CYCLE

12 GOSUR 439

138 IF FUEL<=® THEM FUEL=&:THRUST=2:G0OTO
179

142 GET AW

152 TF AS<"@" OR A®E>"9" THEN 149

1&g THRUST=VAL {Ass)Y +, 1

178 FUFL=FUEL-THRUST

13¢ FLAG=THRLIST-2

198 THRUST=92

288 HETGHT=HEIGHT+VELOCITY+FLAG/4

219 VELDCITY=VELQCITY+FLAG

228 IF HEIGHT<=1¢ THEM 29%

23 1IF HEIGHT >19 THEN 1249

249 IF VELOCITY>-9 AMD VYELQCITYLS THEM 2

od

25¢ GOSUB 414

269 FRINT*YOU HAVE CRASHED INTO THE SURF

ACE..."

278 TIF HEIGHT >3 THENM HEIGHT=-HEIGHT

289 4G0T0O 3249
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298 GOSUB 489dIPRINT"YOU HAVE LANDED SAF
Bl

3868 PRINT*YOUR SKILL. RATING IS"INT{-1845
¥FUEL / (VELOCITY~HEIGHT)}

318 HEIGHT=%

329 GOSUB 41@

334 PRIMT"FINAL IMSTRUMENT READINGS WERE
349 PRINT™ FUEL";TAB{12Y;" YELQCITY"3;TAB
{2433 " HEIGHT"

356 GOSLIR 438

36 GOASURB 414

379 IF HEIGHT>=8 THEN EMD

382 PRIMT"NEW CRATER QN MOON" IMT(ABS {199
¥ {HEIGHT+.2) /3 /1@ "METERS DEEP'"

39@ PRINT"YOUR SKILL RATING IS "INT(i1g@*
FUEL/ tVELOQCITY ~HEIGHT 1

4E8d END

428 RETURRN
33 PRIMNT INT{1#@xFUEL) /128,
448 PRINT TAB((12)5~-INTI{1G¥VELQCITY) /19T

458 IF HEIGHT>=2 THENM PRINT TAB{(24) ; INT(
19E¥HEIGHT) /196

468 TIF HEIGHT<? THEM PRINT
478 RETURN

4808 S1Ip=54272

4g1¢ FOR L i=¢ TDO 23

q@2¢9 POKE SID+L:I,®

3@ NEXT L1

qv4@ POKE SID+24,15

4@35¢ POKE SID+5,15

4858 POKE SID+&, 255

d47¢ POKE S51D+49,17

4@88 FOR L.1=48 TO 22¢ STEFP .7
4698 POKE SID+1,L1

418 MNEXT L1

411¢ FOR L1=28 TO 269

41248 POKE SID+1,L1
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413&
q4]4e
415
4169
4178
q 184

NEXT L1

FOR Li=28693 TQ 28 STEP

POKE SID+1,Lt
MEXT L1
POKE SID+1,®
RETURN
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Monte Carlo

i# REM MOMTE CARLO DEMQNSTRATIOM
P34 GOSUE 37¢:REM INITIALISE

TG0 REM ¥EXAXFEREREERFERERLERRFERER
4¢ REM MAJOR CYCLE

45 PRINT®

{CLR}"

5¢ GOSUB 1899:REM PRIMT

6% IF P=EP AND @=Ef& THEN PRINT:PRINT"DEM
OMSTRATION OVER™:END

7@ GOSUR 23@:REM GENERATE MOVE

as GOTO 54

95 REM ¥¥¥EENFEXERNLEREFEFRIEIEXLR
169 REM PRINTOUT

118 AS(P,@)="Q"

129 M=M+1

138 PRIMT"

(HOME > * : PRINT:PRINT

142 PRIMT“MOVE"M

159 FOR %=1 TO 1%

148 FOR Y=1 TO 14

173 PRINTASIX,¥Y) ;" *3

186 MEXT Y

198 PRIMT

2EE MNEXT ¥

21¢ RETURMN

226 REM ¥XEEE¥EEFNEFEREXRERIRLERE
239 REM GENERATE MOVE

2ag A% I(P,@)=", "

2EQ G=

260 T=INTI{(RMD(1)%4) +1

27¢ ON T GOSUB 31¢,32¢,336¢, 344

288 IF G=g THEN 248

29¢ IF G=t AND RND(1)>.5 THEM 240
IHI RETURN

31¢ IF P>1 THEN P=P-1:G=G+1:RETURN
328 IF P<16 THEN P=P+1:1G=Gt+1:RETURN
33 IF R>1 THEMN @=8-1:6=G+1:RETURN
249 IF Q<19 THEM @=6+1:G=6G+1:RETURN
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358 RETURM

360 REM ¥¥HEXRNFIHEHFIHHHFHFRIEH ¥R

379 REM INITIALISE

380 POKE S53288,@:POKE S53281,@6:PRINT®

{CLRY"

399 X=RMD!{UVAL (RIGHT®(TIs, 2})) tREM

RANDOMIZE

4@ DIM AEC1E,10)

419® FOR ¥=1 TO 19

42¢ FOR Y=1 TD 1@

433 AS(M,Y)=» o

448 ME¥T Y

450 MEXT X

44% PRIMT:PRIMT

378 PRINT"ENTER FIRST START CO-0ORDIMATE
(LESS THAN 1@ *

48¢ INPUT P

498 IF P<1 OR P>1@ THEM 48&

S@@ PRINT"ENTER SECOND START CO-ORDIMATE
ILESS THAM 13 #

519 INPLUT &

S2¢ IF @<1 OR QA>1g THEM S1&

%38 PRINMT:PRIMT

548 PRIKMT"EMTER FIRST ENMB CQ-0ORDIMATE (L

ESS THAM t@) ™

S58% INPUT EP

6@ IF EP<1 OR EP»1¢ THEM 554

57 PRIMTYEMTER SECOND END CO-ORDINATE

LESS THANM 1@

586 INPUT ER

59g IF ER<)1 OR E@>18 THEM 580

&Gd AS(P,@Y="0"

616 ARIEP,E@)="X"

%29 RETURNM
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Simultaneous Equations

1% REM SIMULTAMEDOUS EQUATIONS

2@ POVE S328¢,@:FOKE S37286,6:PRINT®

(TLRY™

3@ J=RNDIVAL /RIGHTS(TI®,2))) : REM

RANDOMY ZE

4d HE=9

5¢ FD=RMD (@)

4% PRINT:PRINT"DECAY FACTOR IS"FD

7@ GOSUER 556

84 PRIMNT"

{CLR"

2@ PRIMT:PRINT

188 PRINT"ENTER MUMBER OF CELL X TO
START (LESS THAN 4%)°

11@ IMPUT CP:IF CP<(1 OR CP>3® THEM 114

126 PRINT:PRINT

138 PRIMT"WE HAVE"CPY ¥ CELLS®

149 PRIMT:IPRINT

15 PRINT"ENTER MUMBER OF CELL Y TG
START (LLESS THAM 4@) "

168 IMPUT EP:IF EP<1 OR EP>3% THEN 1&4

176 PRINT *

{CLRI":PRIMNT:PRINT"PLEASE STAMD BY..."

12% HOSUB 5561 PRINT®

LCLRY"

199 DA=1

286 IF CPYEP/FD THEM CP=EP/FD

P16 PRINT"=-me— e e e .

215 IF INT{(CP){@ THEN CP=@&

214 IF INT(EP)'%@ THEM EP=0

22¢ PRINT "TIME ELAPSED: “DA

23¢ PRINT INT(CP)*CELL %"

24¢ PRINT IMT(EF)*"CELL Y*

PSE REM H¥%XHHEHXREKEFERERERBERBFER

268 REM MAJOR CYCLE

27H GOSUR SS@

288 DA=DAt!

204 PRINT®--—--——————-—- "
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3¢ PRIMT "TIME ELAPSED:"DA

319 IF CP>EP/FD THEN CP=EP/FD

326 REM EQUATIONS FOLLOW; MODIFY PARTS
OF THEM TO SEE WHAT HAPPENS

I3 CP=CP+ ( (S¥CP-CP¥EP/3) #FD)

349 EP=EFP+ ! {S*EP-EP¥CP/3)1¥.@1)

358 PRIMT IMT(CP)®CELL X~

363 PRINT IWT(EP)"CELL Y"

37@ IF EP<2 OR CP<2 THEM 418

I8¢ GOSUBR 559

396 G0TO 280

4GH REM ¥HEFRFFEFFRHIEFIREFEREEE R X

41@ IF DA>HS THEN HS=DA

426 PRIMNT:PRINT

43@ PRINT"YOUR CELL CLASH STMULATION SUR

VIVED"

44% FRIMT"FOR"DA"TIME PERIODS. "

458 PRIMT"-———-———————mm e oo

442 PRIMT"THE BEST SURVIVAL TIME S0 FAR

15"HS

A7F GOSUB 559

ARF PRINT ™ - - mmmm oo m oo m o

- e o—

49E PRIMNT"DO YOU WAMT A NENM RUM (Y QR M)
=

DEE GET A%

Oid IF A®EL{X"Y" AMD A< >"N" THEN 5449

S22 IF Ax="Y" THEN PRINT *

{CLRX".GAOTD 48

5323 PRINMT OE":PRINT:PRINT:END

Sdd REM %5600 00500400 0300 30 3 00 0 - X

354 FOR I=1 TO 28@9MEXT

Sa&d RETURM
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Life

1% REM CONWAY®S LIFE SIMULATIONM
2@ REM DEFIMNED IMITIAL COLONY

38 GOSUE 44¢:REM INITIALISE

40 REM ¥X¥¥EFEREREFXEBERRREXRRREE

5¢ REM MAIOE CYCLE

69 GEMERATIN=GENERATIM+ L

=@ GBOSUE 29@:REM PRINTOUT

59 GOSUBL!@:REM EVOLVE

PE GOTO of

106 REM 2EXRXEXXEEREXFXEEXRXFERK

11% REM EVOLVE

12¢ FOR %=2 TO 12

13 FOR Y=2 TQ 12

148 C=@

158 IF A®(¥-1,Y~1)="X* THEN C=C+1

169 IF A% (¥-1,Y'="%" THEN C=C+1

178 IF AS{¥-1,Y+1)="¥" THEN C=C+l

188 IF AS(X,¥-1)="%" THEN C=C+1

195 IF ASLX,Y+1)="%¥" THEN C0=C+]

260 IF AS(X41,Y-11="X" THEM C=C+1

Z1@ IF AS(X+1,Y)="X" THEN C=C+1

226 IF AB(X+1,Y+13="X" THEM C=C+1

2IF IF AE{X,Yy="%" AMD €<>2 AND €<33 THE
N B%(¥,Y'=CHR$(32)

248 IF AX(M,¥)=" * AND C£=3 THEM BH(X,Y)=
258 MEXT Y

2hP MEYT ¥

27¢ RFETURN

288 REM ¥XFEEXEUXXEXAFARRAEERERE

296 REM PRINTOUT

T@E FRINT®

(CLR3™

218 PRINT

322 PRINMNTTABI4) 3 "GENERATION"GENERATIN
338 PRINMT

342 FOR =2 TO 12

IS¢ FOR Y=2 TO 12
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TAF ABI¥,YY=BHE{X,Y)
3I7@ PRINT AS(X,Y);

I8E MEXT Y

393 FOR Y=12 TO 2 STEP -1

A3@ PRINT A®(X,Y)}

418 MEXT Y

42¢ PRINT

435 MEXT X

44@ RETURN

ASE REM ¥EXEXXEREEXFRRERFEAENERE
466 REM INITIALISE

47¢ POKE S5328@,@:POKE S3281,&:PRIMT®
{CLR}{PUR}"

488 D=RMD (VAL {RIGHTZ(TI%,2})) I REM
RANDOMI ZE

SEE DIM AF(13,13),B%¢13,13)

519 PRINT:PRINT® PLEASE STAMD BY..."
S2@ FOR X=1 TO 13

53¢ PRIMNT 14-X;

=4¢ FOR Y=1 TO 13

=58 REM FILL ARRAY WITH BLANKS
S60 AS{Y,Y)=CHRE!32)

576 BH(Y,Y!)=AS%,Y)

580 MEXT Y

S9F NEXT ¥

&%@ READ D:IF D=99 THEN &332

616 READ E:AS{D,E}="X"IB&!D,E'="X%"
&2F GOTO &8¢

433 GENERATIMN=

&£48 RETURH

658 DATA S5,9,5,9,6,58,6,8

s6@ DATA 7,7

&7¢¥ DATA R,6,58,8,9,5,9,9

THE DATA 99
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Robot L.ogo

1 4
LA
12¢
13¢
14
154
1
17
186
Log
2adg
21
23
235
2449
259
1%
27
289
z2e¢
GG
321G
32
Ay
3949
35
&g
A7
3849
324

REM ROBOT L OGO
GOSUR 1736:REM IMNITIALISE
GOTO 494
REM %¥¥% X5 LB EEFLEFEFEEFREEEREFF
REH
FEM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
PEM
REM
REM
REM
REM
DATA "¥*
PEM E¥REEFLFEFEXFXEFLEFLEARLEEEHE
REM TINT U¥,A¥
M=INT UM+, 5 IAX=INT AN+, 5)
RETURN
FEM $X%EXEEFELEEEFEEFEXRERF XXX
REM FRIMT 0OUT
PRINT "

{CLPRY"

iy
414
A28
39
G ¢
359
4 A

PRIMNT*STEP"PSN" > ";A%(PSK) :PRINT
FOR J=1 TO DEPTH

FOR K=1 TO EREATH

PRINT Z&(JT,K);

NEXT K

PRINT

NEWYT I
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476 RETURN

4BF PEM ¥¥EXXERUFEXFHFXERFEREEREFRE¥
494 REM READ PROGRAM

SEEF COUNT=COUNT+1

S19 READ AS (COUNT?

522 TF AZ/COUNT)="%" THEMN 559

S3@ IF COUNT<2¢ THEN Sg@@

S4F REM  FRHFFHXNFEHH KWW F X FH R
55% REM EXECUTE PROGRAM

S54% PSM=0: REM PROGRAM STEP MUMBER
57% PSN=PSN+1

S&% IF PSM=21 THEN S8@:REM EMND

599 FLAG=@

&99 ME=AS(PSN)

41¢ IF M3B="%" THEN &1@:REM END

&2 MNE=LEFTE (M, 2)

&3¢ IF N3="ST*" THEN S&@:REM START AGAIN
&4% IF N&="PR" THEN GOSUBR 38@:REM PRINTO
uT

&5€¢ IF Ns="F0O" THEN FLAG=1

648 IF Ns="BA" THEN FLAG=2

&7@ IF M$="TU" THEN FLAG=3

689 IF N$="HO" THEN FLAG=4

4%@ IF Ms="CL*" THEM FLAG=S

7@@ IF N3="60" THEN FLAG=&

71@ IF M®="RA" THEM FLAG=7

724 IF Ns="RE" THEN FLAG=8

73% IF MN&="EM" THEN FLAG=9

74% IF N$="FA" THEN FLAG=1%

7S@ NN FLAG GOSUB 786,94, 1666, 1166, 1228
, 1269, 1466, 14460, 1539, 1580

7ee GOTO S7@

TTE REM ¥¥EFREMEXUEXEEFIXEREFRFEXRERN
723 REM FORWARD

79@ ME=MIDSE (ME, )

80@ IF ASC (M®)=87 THEN M$=MIDS (M5, 6!
Q1@ FE="F"

824 NUM=VAL (MS)

Q3¢ FOR E=1 TO MuUM

84% IF UX<1 OR UX>DEPTH THEN 88@

85¢ IF AX<1 OR AX>BREATH THEM 88¢
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846 TH(UX,AX) =TS
@ad IF FE="F" THEN UX=UX+UP:AX=AX+AC
293 IF F$="B" THEN Ux=UX¥-UP:!AX=AX-AC
PH¢ GOSUR 349

9td NEXT E

26 RETURN

P3E REM X¥¥EXHEHEREXEIHNERERHEHEEER A
24@ REM BACK

958 ME=MIDS (M%, 4)

248 IF ASC{M$)=78 THEN ME=MIDSB{Ms,3)

97@ FE="R"

°aE GOTO 829

POF REM ¥EEEXERIXXEEEXEBEFRFERFXLEERR
LOGE REM TURM

1E1E ME=MIDS (M=%, 4)

1526 IF ASC (M3)=78 THEN M®=MIDS (M®,3)
PE3E MUM=VAL { M%)

1FA@ Y=INT ¢ (NUM+17.5) 745)

1458 IF Y=@ OR Y=8 THEM RETURNM

156 FOR J=1 TO Y

1678 IF UP=-1 AMD AC=9 THEM AC=1:60TO 11
S

1986 IF UP=% AND AC=1 THEM UP=1:GOTO 113
15}

18998 IF UP=! ABMD AL=9 THEM AC=-1:GOTO 11
3@

119¢ IF UP=2 AND AC=-1 THEMN UP=-1:G0TC 1
1 3@

1114 IF UP=-1 AMD AC=-1 OR UP=1 AMND AC=1
THEN AC=@:G0T0 1138

1128 IF UP=-1 AMD AC=1 OR UP=1 AND AC=-1
THEN UP=2

1138 MNEXT I

1149 RETURN

1158 REM $¥EXERXFEURERFFERFEFAEFUXEX
1168 REM HOME

1176 AX=INT I (BREATH+.5) /2)

112@ UX=INT{ (DEPTH+.5)/2}

1199 UP=-1:AC=8:REM FACES LP

1289 RETURM

1218 REM FEEFFEFEFREEAERFENRERFLRFEF
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L2209
1234
129¢
1258
12&9
1279
12849
1274
1Saa
1318
1329
133&F
134G
135
1359
157%
1380
159%
1459
141&
1429
143¢
1434
145
tqad
1474
148g
1426
1589
151
1524
1533
1542
135«
1540
15974
158
1594
 §-8a]c]
1619
1624

REM CL.EAN

GOSUR 1278

RETURN

REM  36%365% % %5530 3 3 F 340 SRR X%
REM GO X,Y

P=g

F=F+1

IF MIDE(MS,P,1}="," THEM 1324
IF PZLEMN{MS) THEN 1280

RETURN: REM ERFOR

LUX=VAL (MIDE(M%, 4,P-1))

A¥=UAL (RTIGHTS (M&, LEN (Ms} ~P))
GASUER 3449

IF UxX<1 OR UX>DEPTH THEM 1388
IF AC<1 DR AC>BREATH THEN 1388
7 (UX, AX) =R%

RETURN
REM 338333333 30 33030 36 30 36 3 33636 6 3 3 0 %
REM RAMDGHM

A¥=TINT (RMND 1) *BREATH}
UX=THT {RND (1> *DEFTH)
THEIUK, AX) =R

RETLIRM
REM 353366 306303 30 3 503030 3030 00 30300 0 3
REM REFPEAT

ME=MIDE (M, 3)

IF ASC(M3)=4% THEN M$=MIDE(M=%,S)
RECOUNT=YAL {H®)

MARKER=PSHN

RETURDM
REM #¥%%¥¥ 03I FH KRN H XX
REM EMP REFPEAT

RECOUNT=RECOUNT- 1
IF RECOLINT*@ THEN PSN=MARKER

KE TURN

REM ¥¥¥E¥ENFFINEFRNLARFNEREERFSE
REM FACE

M$E=MI DS (Ms, 4)

IF ASC{M%)=6% THEN MS=MIDS (M=%, 3)
MUM=% AL { M%)

Y=INT ({NUM+17.5) /45) ¥35
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1634
14649
16549
1460
1679
15849
1694
\ 763
1714
1724
17349
174

IF Y=¢ OR Y=3&¢ THEN UP=-1:Al=¢
IF ¥Y=45 THEM UP=-11AC=1

IF Y=9@ THEN UP=gIAC=1

IF ¥=135 THEN UP=1:AC=1

IF ¥Y=18% THEM UP=1IAC=G

IF ¥=225 THEMN UP=1:AC=-1

IF Y=27¢ THEM UP=4.AC=-1

IF ¥Y=315 THEN UP=-11AC=-1
RETURNM

REM X600 X030 00 0 300 30 0 0 300 6 0 66 X
REM INITIALISE

POKE S5328¢,9.:POKE S53281,4:FRINT"

{CLR}"

1759

J=RMD(VALI(RIGHT®S{(TI%, 2))) I REM

RANDOMIZE

B )
1789
179¢
1896
igle
1829
18349
1844

18549
1844
18749
13884
1894
190&
1214
1926

BREATH=44¢ REM CHARACTERS ACROSS
DEPTH=24:REM CHARACTERS DOWN
BRREATH=BREATH-1

DEPTH=DEPTH-3

UP=-1:AC=¢IREM STARTS FACINMNG UP
DIM AS{(2¢) :REM FOR FOBOT PROGRAM
DIM Z%{(DEPTH, BREATH) :REM DISPLAY
TE="X"IREM PUT SYMBOL HERE YOU

WARNT TO LISE FOR ROBOT'S TRAIL

AX=8:UX=@
REM FILL ARRAY WITH SPACES
FOR J=1 TO DEPTH

FOR K=1 TO BREATH
ZHE(I,KI=" o

NEXT K

NEXT J

RETURN
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Point Duty Robot

) &
11
124
134
144
15
149
174
186
L)
2L
216
22d
238
249
258
269
2774
289
298
399
&
32
334
338
35
369
486
493
3]
=P
G2
pa it o)
=l g%
S5¢
Ded
S79
D29
Sod

REM POINT-DUTY ROEQT

GOSUR 1739:REM IMITIALISE

GUTO 494

REM ¥¥X¥EXEEEREFEEEIEREEFEXXERER
REM

REM

REM

REM

FEM

REM

REM

REM

REM

REM

REM

FEM

REM

REM

REM

REM

REM

REM

DATA "%

REM $¥XFEFFEEEEEKEEERELXFKIRENAX
REM IMT UX,A¥X
UX=INT{UX+,5) t AXSINT LAY+, 5)
RETLURM

REM ¥¥¥¥EH3FENEXNHXEREXEEXEXNEXH
REM READ PROGRAM

COUNT=COUNT +1

READ A% {COUNT)

IF A% (COUNT)="%" THEN 55

IF COLUNT<2@¢ THEN S@@

REM %¥%XFEX¥FEEERFEFEERFEEFRERIER
REM EX¥ECUTE PROGRAM

pPSM=g: REM PROGRAM STEP MUMBER
FSN=PSN+

IF PSN=21 THEN S8¢:REM END
FILLAG=9
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HEE
&1 9
S8
&5E
&5F
asd
657
&80
7
7l
B A 5
734
74
=15

M=

I+

M=

IF
IF
IF
IF
iF
IF
IF
IF
iF
IF
N

A% (PSN)
M&="%" THEN &1@:REM EMD
LEFTS (M%, 2)
N&="ST* THEM
N&E="FO" THEM
NE="BA" THEN
Me="TU" THEM
N&="HO" THEM
N&="GO" THEN
N$="RA" THEM
N&="RE" THEM
ME="EN" THEM FLAG=8

M&E="FA" THEM FILLAG=%

FLAG GOSUB 784,948, 1060, 1146, 12464

D5 REM START AGAIN
FLAG=1
FLAG=2
FILLAG=3
FI.AG=4
FILAG=S
FlLAG=&
FLAG=?

,14a8, 1440, 1536, 1580
GOTO 579
REM %38 K KK X RH KR IR IR HR R EX XK

gt o
g |
peg=iv]
i
Bdg
81&
B2
|834d
S
358
na&d
234
820
el
P10
S2d
o3a
Y4
L
P&
@78
P8¢
e v

1989 REM

REM

FORWARD

M&E=MIDE (M, )

IF ASC (M$)=287 THEN M3=MID® (M$,s)
Fe="E"

MUM=VAL {MS)

FOR E=1 TO NUM

IF

IF Ax<l QR

<1 ORr UX>DEPTH THEM

889

AX>*BREATH THEN 3S8¢

GOSUR 2409

IF Fa="F"
IF Fe=“B"

THEM UX=LX+LUIF I AX=AX+AC
THERM W=l -LIP I AX=AX-AL

GOSUR 349

MEXT E

FRETURN

REM F3030 30300 3030 30 303000 0 00 030 30 30 3 6 05

REM

BACHK

M&=MID% {M%, 4)
IF ASC (M$)=75 THEN M$=MID% (Ms,3)
Fe="B"

GOTO 829

REM #¥%%HHHEHREFHHFEFRIFREHHRHHH

TUEN

181& ME=MIDEI{ME, 4)
1g2¢a IF ASC (MEY'=73 THERM M=z=MID®S(Ms%, 3}
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1954
1840
18958
lgad
1245
THEN
176
39

1875

1e39

12885
THERN
1G98
o
1295
5]
116
39
1165
134
111&
1139
1115
1139
112
1139
114&
115
1169
117¢
1188
11248
1283
1218
1224
1234d
1244
13259
1264

MUM=YAL (M)
Y=INT((MUM+11.25)/22.5)

IF Y=¢@ 0OR Y=16& THEM RETURN
FOR J=1 Ta Y

IF 1UJP=-2 AMND AC=¢& OR UP=2 AND AC=2

AC=1:G0TO 113&

1IF UP=-2 AND AC=1 THEN AC=2:G0QT0O i

IF UP=-2 AND AC=2 0OR UF=g AND AC=-2
THEM UP=-1:GOTO 1134
IF UP=-1 AND AC=2 OR UP=t AMND AC=-2
THEN UFP=¢:G0T0O 113@
IF UP=¢ AND AC=2 OR LUF=2 AMD AC=-2

UpP=1:G0TO 1139
IF UP=1 AND ACT=2 THEM UP=2:G0OTO

IF UrP=2 AND AC=1 THEN AC=¢gI60TO

113

113

IF UP=2 AND AC=¢ THEN AC=-1:G0OFT0Q 11

IF UP=2 AMD AC==1 THEN AC=-2:GOTO 1

IF UP=-1 AND AC=-2 THENM UP=-2:G0TO

IF UP=-2 AND AC=-2 THEMN AC=-1:GATO

IF uUP=-2 AMND AC=-1 THEN AC=g

MEXT I

RETURM

REM ¥3%%%%%%¥EXXFRXEFEFEXFXXEXX XX
REM HOME

AX=INT ¢t {(BREATH+.9) /2)
UXR=INT{({DEPTH+.3} /2}
UP=—-2:AC=8.:REM FACES UP

RETURE

FEM 33333503 300005000 303030 30 3630 9030 0 o
REM CLEANM

GOSLE 1872

RETURNM

REM 66303 390 6 33 3090 300303036 3 % %
REM Ga ¥,¥
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1274
1284
1200
1363
1314
1324
1336
13945
1354
1368
137#
1384
13%2¢
R340
1416
1424
1434
133
1454
1483
1478¢
148@&
14948
154a
151@
1522
15398
154¢
1554
15640
157
1584
1529
149@
161%
16249
1463&
156835
1648
15645
L&

P=g

P=P+1

IF MID®(Ms,P,1)="," THEN 1320
IF P<LEN(MS%) THEM 1228¢
RETURN: REM ERROR

UX=UVAL {MIDS(ME,4,P~1))

A¥=UVAL IRIGHTE (ME,LEN(MS) —-F )}
GOSUB 349

IF U¥<1 OR UX>DEPTH THEM 1380
IF AC<1 OR AC>BREATH THEM 1389
GOSUB Z2&@w

RETURN

REM ¥¥¥HFIHHREFHFHIH R EF XXX FEEF
REM RANMDOM
AX=1MNT (RMD 1) XBREATH)
U¥=INT (RMI {1} ¥DEPTH)

GOSUB 20@@

RETURRM
REM %5350 %X EH N RFNRXERHXEXE
REM REFPEAT

ME=MIDE(ME, 4)

IF ASC (M$)=69 THEN M$=MIDsE (M5, S
RECOUNT=VAL (M%)

MARKER=FPSH

FETURN
REM E¥XEXFXNXEEEFREXX TR XHRX¥
REM EMD FEPEAT

RECOUNT=RECOUMT - &

IF RECOUNT*@ THEM PSN=MARKER
RETURN

REM 3% 8% EHEHEKHRE R F % XX ERRKEH%
REM FACE

ME=MIDS (MS, )

IF ASC(M$)=6%9 THEN M==MIDS%{Ms$,3)
MUM=YAL (ME?
Y=INTCIMUM+17.5) /45) %45

IF Y= OR Y=368 THEM UP=-2:AC=#
IF Y=22.% THEN UP=-2:AC=]

IF Y=45 THEM UP=-Z2:AC=2

IF Y=&7.5 THEMN UP=-1:AC=2

IF Y=9¢ THEMN UP=g:AC=

204



1655
186
1655
14674
18735
143¢
14275
1692
14695
17a9
1735
171 %
172
1738
1748

IF ¥Y=112.5 THEM UP=1AC=2
IF ¥=135 THEM UP=2IAC=Z

IF ¥=157.5 THEN UP=2:AC=}
IF ¥Y=182 THEMN UFP=Z2:AC=¢

IF ¥Y=222.5 THEM UP=2:AC=-1
1F Y=225 THEN UP=2IAC=-2

IF ¥Y=297.5% THEN UP=1:AC=-2
IF Y=27¢ THEN UPFP=¢.AC=-2

IF ¥Y=292,5 THEN UP=-1[AC=-2
IF Y=3153 THEMN WpFr=-2:AC=-2
IF ¥Y=337.5 THEN UP=-2{AC=-1
RE TURM

REM 0643 0 ¥ 3 333 0 0 0 0 0 X ¥
FEM INITIALISE

FRIMNT *

(LRSS

175

JI=RMHDI{VAL{RIGHTS(TI%,2}) iREHN

RAMDOMIZE

1728
1789
1226
1859
ig1e
1822
18t¢
1849
B3

185
1560
1387¢F
“T I
1 =ad
1925
285
2919
2828
23D
24 ¢
2858
Z2E6H
287

BREATH=32Z: REM CHARACTERT ACRDSS
DEPTH=28%:FEEM CHARACTERS DOWN
BREATH=BREATH-1

DEFTH=DEPTH-3

UP=~-2:IAC=gZIREM STARTS FACING UP
LIM As{Z22)iREM FOF ROBOT PROGEAM
REM TURM OM HIRES SCREEM
BASE=2¥4894:FOFKE S3272,FPEEKI{S3272)0

FOKE 53265,FEEK (332685 )Y0R3Z
FEM SET SCREEN TO CYAM AMD BLACK
FOR I=BASE TOQ BASE+7?99IPUKE 1I,d:NE

FOR I=16€29 TO 2823:F0KE I,3IiMNMEXT 1
EETURM

REM ¥¥4%X%% SET A POINT #¥%¥EEXE®
ROW=TNT {UX/8)

CHAR=INT (AX/8}

LINE=UXANDZ

BIT=2-{AXAND?)
BYTE=BASE+ROWXZZ20+CHAR¥8+LIME
POKE BYTE,FEEK(BYTEIORZ"BIT
RETURNM
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Connect Four

1¢ REM COMMECT FOUR

26 REM A. W. PEARSON

3¢ POKE S328¢,d:POKE 53281 ,8:PRINT™

LCLRY {HUHT ™

4% PRIMT

5S¢ PRINT

4% PRINT"COMNECT FDUR™

7@ PRINT

2@ PRINT "ENTER YDUR MOYE AS A NUMBER BE

TWEEN"

?¢ FRINT "1 AMD 8, ENTER O FOR A NEW GAM

EI‘I

146 FOR F=1 TO 18@8:MEXT F

116 DIM AS{18,18) ,B(16,2)

126 FLAG=8

138 REM CHAMGE NEXT LIME FOR YOUR OUWN
CHOICE OF SYMBOLS (C%-COMPUTER)

149 CE="M":H®="0":REM M FOR MACHINE'

156 FOR F=1 TO &

168 BIF,1)1=6

17@ NEXT F

186 FOR F=1 TO &

199 FOR G=1 TO 8

263 A®(F,G)=","

219 NEXT 6

226 NMEXT F

23G REM  $HERHNE LRI XX RN ¥

24% REM ACCEPT HUMAN MQOVE

»5@ GOSUR 430

268 PRINT:PRINT"

{PURIYOUR MOVE..."

27¢ INPUT A:PRINT"

IWHT " ;

28¢ IF A=% THEM RUN

20¢ IF A<l OR A>% THEN 270

3IEE L=0

318 IF AS(L+1,A}<{>"." OR L=% THEM 348

3I2@ L=l +1

338 GOTO 316
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3446
35
366G
37
i=1o)
395
S auia)
419
32¢
43

IF L=¢ THEN 279
AT L, A) =HS
B(A,1Y=B(A,1}—-1
GOBURB 434
GOSUB S48
GOSUR 43¢

GOTO 2a&6d
FEM 8300305300000 4 3 X0 30 A X X

REM PRIMT EBOARD
PRIMT"

{CLR3™

44 &
54
G &L
47
8¢
4G
Dag
S14
S52d
D3
sS4
o
S6F
=g
S8Y
S
B
19
H20
&3 F
A D
aog

FOR F=1 TO &

FOR G=1 T0 =

FRINT A%{F,G);

MEXT G

FRIMT

MEXT F

PRIMT" 12345478"

FRINT

IF FLAG=1 THEM PRINT"I HAVE WOM":IEND
RETURNMN

REM 36333333006 %% 5%
REM COMPUTER MOVES

FRIMT"MY MOVE..."

MV =&

FOR F=1 TO S

B{F,2) =X

HE¥T F

FOR F=1 T0O &

FOR x=-1 TO 1

FOrR Y=-1 TO 1

IF BiF,1)=8 THEM &R

IF ASIBIF, 1V +X,F+t¥¥="" OR AS{B{F, 1)+

H,Ft¥)I="_," THEN &28

=115
L]

&7 &
o

L8
569G
g 1]

IF AS(B(F, 1) +X,F+Y)=H®% THEN GOSUE 81
IF AS{BI{(F,1}+¥,F+Y)=C% THEN GOSUB %1
NEXT ¥
NE¥T X
NEXT F

207



19 P=@

722 FOR F=1 TO 8

7?39 IF BI(F,2)>F THEN P=B{F,2)IN=F

748 MEXT F

7?53 AS(B(N,1) ,N)=Cs

768 R(M,1)=Bi(M,1)~1

F7E P=g@

78d N=g

799 RETUEN

SN REM 3333303000333 3063 3 303 0 %

8219 Mu=2

829 Mi=mMY

83¢ IF AEI(B(F, 1Y+ (X¥2) ,F+{Y¥%2))=H% THEN
MVU=MV+1@

349 IF A®{BIF,1)-X,F-Y)Y=H®% THEMN MU=MU+2¢
85¢ IF MVY<{>Mi1+19g THEN 82749

84 IF AB(BIF, 1)+ (X*¥3) ,F+{Y¥3))=H$ THEN
MV=MU+1OEa

878 BIF,2)Y=B{(F,2)+MV

289 Ml=g

8224 RETURM

PEG REM  F¥3F 00630000000 3 0 030030 30 3 30 33 X

19 HMU=2

928 Mi=MV

P32 IF AB(BIF, 1)+ (X¥2) ,F+(Y¥2))=C% THEN
MU=MV+2

248 IF AS(BI(F,1)-X,F-Y)1=C% THEN MY=MV+2g
?5d IF MU<>Mi+2 THEN 97@

5@ TIF AS(BIF, 1)+ (X¥3),F+{Y¥3))=C%s THEN
MV=MU+280F: FLAG=1

D7Ed BI(F,2Y=B!/F,2)+MV

PR RETUEN
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Quevedo Chess Machine

19

248

1]

G &

o9

&

=}

=15

Py

144
116
124
134
146
159
1&6d
178
184
192G
2a9g
219
226
239
29 ¢
gy=
259
269
27
289
g)y=
298
384
310
324
33
et 1o
t=1nd
3466
324

REM GQUEVYEDO CHESS MACHINE
GOSUB 1S516IFEEM INITIALISE
GOTO &4
GOSUEB 13287 REM PRINT BOARD
GOsSUE 114IREM COMPUTER MOVES
GOSUE 132@
GOSLIB 112¢:REM ACCEPT HUMAM MOVE
GOTO 44
EMD
REM  333¥505 % %%
REM COMPUTER MOVES
IF RUIT=1 THEN 18239
W1=WK
REM 3310450 %X5%
REM MOVE OME
MOVE=1
KM=TNT(BK/12)
RM=TIHNT(R/ 16}
IF ABS(EM-RM) >3 THEM 339
A(R)=944
R=IMNTIBK/18YIY=INTI(R/1&)
IF %>y THEN 27¢
IF A{R=12)1<>4& THEN 27¢
IF A(E-199=EK OR A{(R-Z21)=EBk OR A(R-2
BK THEM 274
IF A{R-11})=BK OR AIR-?}=BK THEN 274&
R=R-1&.:50TO0 399

IF AIR+121<>946 THEN A{R)=R:G0T0O 33¢
IF A(R+19'=EK OR A(R+21)Y=BK OR A(R+2
BK THENM A(RI=R.G0TQ 33&

R=R+1d

AIR)Y=ASC{("R")

RETURNM

REM 656 EHXHEXX%

REM MOVE TWO

MOVE=2

KM=Bk 1 F¥EKM

RHM=R~ 1 &XRM

IF ABS(KM-RMI {2 THEN 439
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388 AIR)=46

3%¢ IF R>11 THEM IF (A(R-12)=BK OR AIR-2
=Bk OR A(R+8)Y=BK) THEMN AI(RY=R:GOTOC 424
488 IF R>1%1 THEN IF (A(R-1}Y=BK OR A{R-1t
1=BK OR A(R+2}=BK) THEN A(R)=R:GOTO 489
41d Y=BK-18¥INT(BK/18)

q2% Z=R~-1G¥INT(R/ 18D

439 IF (Z2=1 OR Y>Z) AND A(R+1)=44 THEM R

=R+1:6G0TOQ 459

444 R=R-1

4%y ARY=ASC("R™}

4468 RETURN

478 REM *¥3E¥%%HX¥4%NX%

48¢ REM MOVE THREE

4268 MOQVE=3

TS WM=WK-18XINT (WK /16)

519 BM=BK-1@¥INT (BK/19)

5328 1IF ABS{WM~-BM}Y<3 THEN &84

5338 IF AlWK-1}<>44 OF AlWK-18)=BK OR AW

K-2)=BK DR A(WK+8)=RK THEN &i#&

S54d IF A{WK-11)Y=BK TR A(WK+2)=BK OR AWK
~-22)Y=BK THEM &1#&

359 A{WKIY=44

S6E WK=WK-1

579 A{WUEY=ASC{ K"}

T390 REM FREEXFHEREXX

6682 REM MOVES FOUR, FIVYE AND SIX

&1 T=ABS(INTI{EBK/12)-INT(WK/ 14} }

529 IF Z=@ THEM %59

A3¢ IF Z¥INTI(Z/2)=Z THEN 7949

A REM %W XXXXX¥EY

&5¢ REM HMOVYE FOUR

&69 MOVE=4

578 ARY=44

&27 IF AIR-18)<{>46 THEN 728

499 IF A(R-9)=BK OR A(R-11)=BK THEMN 7Zd

788 1IF AIR-12)=BK OR A/R-21'=BK OR A{R-2

$Y=BK THEN 72d@

19 R=R-18:G6G0OTOD 768

720 IF A(R+18) {>44 THEM A{R!=RIG0OTO 7949
238 IF AR+192Y=EBK OR A(R+Z1})=BK DR AIR+2Z
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G)Y=BK THEN A(RY=ASC("RE"):GATO 799

749 IF A/R+11)=BK OR A{R+2)=BK THENMN A{R)
=ASC("R") 1GOTO 794

75€¢ R=FP+149g

788 A(R)Y=ASCI("R")

228 RETURM

FEA REM  ¥EXHHERHFHHAE

794 REM MOVE FIVE

2869 MOVE=S

8318 J=INT(BK/1&)

820 K=BK-18%J

839 L=INTI(WK/1&)

846 M=WK-1G¥%L

g85g Z=1e:1IF J<{L. THEM Z=-19

860 X=1:1IF K{M THENMN X=-1

879 A(WK)=44

889 Wi=WK

879 WK=WK+Z+X

@7 G=ABS (WK-BK)

9218 1F G=1 OR G=92? 0OR G=1¢ OR G=11 THEN W
K=Wil:A(WK)=3:I6G0TO 95¢

Z2g¢ A(WK)Y=ASCI"K")

93¢ RETURDNM

P43 REM 33333 XK

258 REM MOVE SIX

26 MOVE=6

78 A(RY=446

o8¢ IF R>11 THEM IF At(R-12)=BK OR A{R~-2)
=BK OR A(R+2)=BK OR A(R=-1)<{>R THEN 167@
292¢ IF R>11 THEM IF {(A(R-1)=BK OR AfR-11
Y=BK OR A'R+%2'=BK THEN 187¢

1838 Y=BK-18%INT{(BK/18)

1919 Z=R-1GXINT{(R/186)

1628 1IF (Z=1 OR Y>Z) AND A(R+1)=46 R=R+1
: GOTO 19499

183¢ R=R-1

1648 A(RY=ASC("R")

1g5¢ RETURN

1G4 REM 33HH%%3HHH%%%%

1679 GASUB 132¢

1989 PRINT:PRINT
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1e9¢
L1969
111¢&
1129
113¢&
114&
115¢
li69
1179
1129
1199
1269
1214
1229
123d
1243
1258
12564
12749
1289
129
1399
1314
1324
1353&

FRINT"I COMCEDE TO THE MASTER"
EMD

REM 3%3%% 3338335 36%

REM ACCEPT HUMAM MOVE

REM ENTER &' TO RUIT

MOVE=¢&

FRINT">> MAGVYE TG (LETTER, MO.3)"}
INPUT G$

IF GE="Q" THEM 122

IF LEN{GS)Y {2 THENMN 11682

Z=R/SC (GHE)

IF 2443 AND 2272 THEN 1169
X=UAL IRIGHT®E(G%, 11} ?

IF X<1 0OR X>8 THEN 1148
A(BK)=44&

BH=18¥({2~-&4) +X

IF A(BKY=ASC("R") THEN 8UIT=1
A(BKY=ASC("$")

RETURNM

FRINTIPRINT

FRINT"THAMKS FOR THE GAME"
END

REM #¥%%¥FEEAREX

REM PRINT BOARD

PRINT™

{CLRY™

1344
1358
VE

1364
1374
1384
1399
14619
141
1426
1436
144
14354
145
1476

PRIMT:PRINT
IF MOQVE>®E THEN PRIMT"I USED MOVE"MO

IF MOVE=¢ THEMN FRINT
FRINTIFRINT

FPRINT TAB{11); "ABCDEFGH"
FOR I=8 TO 1 STEP -1
FRINT TAR{8};J}

FOR K=1¢ Ta 8¢ STEFP 14
PRINT CHR®2{A(JtK} )}

MEXT K

PRINT J

NMEXT J

PRINT

PRINMNT TAB(11) i "ABCDEFGH"
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1488 PRINT:IPRINT

1498 RETURN

1568 REM 69833459330 %5043

1512 REM INITIALISATION

152¢ POKE 353280,4:P0OKE 53281 ,9:FPRINT"
{CLR3"

1536 I=RNP VAL {RIGHTS{(TI%,2))) IREM
RANMDOMIZE

1549 MOVE=@

153532 QUIT=¢

15a8 DIM A(136)

157¢ FDOR JI=1g TQ 8¢ STEF 19
1538¢ FOR K=1 TO 8

15399 A(d+K)=44IREM ASCII OQF *.,*
1588 NEXT K

181 NEXT J

1628 REM %% PLACE PIECES %%
1634 REM BLACK EIMNG - HUMAN
1543 BK=INT{RND(1}¥3¥+1

1659 BE=1G¥EBEK+EBHK+INMTI(RND (1) ¥5)
1668 AIBE)Y=ABC("E")

1676 FREM WHITE KING - COMPUTER
1638 WK=INT(RNDf1)¥%4}+4

1599 WK=18¥WK+WHE+INTI(RND (1) %2)
179€ IF WK=BK THEN 1&68¢

1718 A(WEI=ASCI{"K™)

1728 REM WHITE ROOQOK - COMPUTER
1738 R=IMTI(RND{(1)%4)+4

1748 R=1E¥R+R+INT(RMD(1)%2)
175d IF R=BK OR R=WK THEM 173&
176& IF ABSIR-BK){12 THEMN 1734
1774 AIRY=ASCUITR™)

1788 RETURRM
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Washington D.C,

1¢ REM WASHIMNGTOMN D.C.

28 GOSUE 1168:REM INITIALISE

S REM FEREN3- KKK R RN

49 REM MAJOR CYCLE

5% P=IMTIP+ (P¥273/ML))

68 GOSUB 169IREM PRIMNTOUT

789 GOSUB D18:REM CALCULATE

829 REM NOW CHECK END GAME

@ GOSUE Z14:iREM STAMDARD OQOF LIVIMNG

1dy GIOSUE 72EIREM IMFLATIOM FATE

119 GAOSUB 24 FEM UNEMPLOYHMERMNT

1260 IF GAME=1 THEWMW FRINT?®

{CLRY"2GOTO 294

13¢ 3070 5¢

144 PEM ¥ ¥ 03300 30000 033 363 000 09 X b 6

1533 FEM PRIMTQUT

PAHE PRINT™

ICLRY{WHT "

178 PRINT "PRESIDEMT "j;As;":I"

184 PRINT"YOUR ADMIMISTRATION HAS BEEWN 1
M POWER FOR"Y+ZI/4"YEARS®
129 PRINT -~ rmrmmm - e e e m e mmmmm

2. PRIMNTP® = STATE OF THE MATIOM-—-----

21 PRINT " ————m - m e e

o —

228 PRINMNT"POFULATILION"F

23¢ PRINT"MNG. LINEMPLOYED"INT (LD PINT (]
BEFI/PY %"

24948 PRINT"CURRENT WAGES %"WO" IRMFLATION"
INTL{IPY "5

208 PRIMT"GOVT. EXPEMNPITURE LAST @TR. %M
"5E

26€¢ PRIMT "UMEMPLOYMEMT COST FMPINT18X%G
Wy 7146

278 PRINT "IMCOME FROM TAXES SM"INT (12¥G

Y71 @
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282 PRIMNT"BUDGET SURPLUS(+)} /DEFICITI(-) %
M"INT(BD*18) /19

297 PRIMT"GROSS DOMESTIC PRODUCT $M"INT¢
GDP*1G) / 14

3¢@ IF Y+Z/4>.5 THEM PRINT"CHANGE IN L1V
ING STANDARD *;

IS IF Y+Z/4>.5 THEN PRINTIMT ¢ (2% { (RGDF/
AGDP) #1G@) ~18%) /3) "%"

B PRINT " —mmm s oo e o m o m e

324 PRIMT"PUBLIC INMYESTMEMT"Y"R"Z"®£M" INT
(IV¥IG) /1@
3¢ PRINT"--— - ———— - - - =

b T

348 PRIMNT"OK, PRESIDENT "jAs;"..."

359 INFUT "ENTER GOVERMMEMT SPEMDIBS SsM*

; GE

JI&HY INPUT

{PUREMNTER COS5T OF WAGES SM"jlJn

378 PRINT"IS YOUR ADMIMISTRATIONM IM FAVOQO

R OF"

28¢ PRINT"IMMIGRATION THIS RUARTER (Y /b))

=

{LHT "

29¢ GET ==

q4&Ed TF H&E4>"Y" AND ¥a{>"N" THEN 399

19 PRINT TABIZE) I "OK ., .. " X%

428 FOAR H=1 TO 1865&:MNMEXT H

458 IF ¥=<>"¥"* THEN RETUREN

448 PRINT "

{PURIHOW MANY IMMIGRAMTS WILL YOU ALLO
INTQ THE uUs*®

d5% ITNPUT MIPRINT"

{FURI"3;

44 IF M<g THEM 438

47¢ F=P+M

45 RETURN

AL REP %% 0% 00300 0 R

Sed REM CALCULATIONS

518 CH=CHN+ (Ch*IFP/18&)

SZ2@ U=sP¥ (GE+IV) /{(CNH13)+PXUIP/ 19088)
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53¢ GU=UXLIR/ML:REM UNEMPLOYMENT COST

S4d GI=({(P-U}XWNX,.4) ML} IREM IMCOME
FROM TAXES

558 BD=EBED+GI-GU-GEIREM EBLUDGET DEFICIT

S&E AGDP=AGDPX{1+{IP /1))

S74 GPP=GE+IV+ ( (FP-W) ®LMN/HL)

28¢ RGDF=GDF¥44&/ASDF

5398 IP={ (GE+IW) /CN¥. 1+ (WN/WQY /1600 ¥1dd

HEFZE TYU=ICM¥&Z) / (IFPXIP)

&1¢ WO=WN

A28 Z=Z+11IF Z2>4 THEMN Z=11Y¥=¥Y+1

&38 RETURN

HAE REM  ¥%¥F 0¥ 3% 6% 1R XX

65% REM CHECK BUDGET DEFICIT

&&6% IF BD:>-188d THEN RETURHM

&79 GAME=1

&3¢ FLAG=1

&2¢ RETURH

FEE REM ¥¥%E6E 60X H K XK 50160 %66k

719 REM CHECK STANDARD OF LIWVING

728 IF ¥<{.75 THEM RETURN

3R IF INTIHI2%{{RGDP/AGDPIY¥19&Y - 109 73 5

-15 THEN RETURN

7q4d GAME=1

F5E FLAG=Z

769 FRETUFREN

PPE REEM E¥XXER R E AWK

788 REM CHECK IMFLATIOM RATE

794 IF IP<15 THEM RETLURHN

82 GAME=1

81¢ FLAG=3

82 FETURN

832 FEM X¥XXEXFFFENRFNFERENEFEFEXEXA¥

g4% REM CHECK UNEMPLOYMEMNT

858 IF TNTIU¥LIEa/PY 1S THEMN RETURN

34 GAME=1

878 FLAG=49

888 RFETURM

S REM #6880 000000 33000 1 X

g2 REM END OF THE GAME

18 PRINT"PRESIDENT “jAs)", YOUR*
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927 PRIMT"ADMINISTRATION'S POOR ECONQMIC
932 PRINT"PERFORMANMCE HAS LED TO AM UMAGC
CEPTABLE"

945 1F FLAG=1 THEN PRIMT"BUDGET DEFICET®
95# 1IF FLAG=2 THEN PRIMT"DROP IN THE STA
MDARD OF LIVING®

968 IF FLAG=3 THEN PRINT"RISE IN THE INF
LATION RATE"

®7@ IF FLAG=4 THEM PRINMT"RISE IN UMEMPLO
YMEMT *

928 PRIMT® AMONG OTHER THINGS..."

PRE@ PRIMT "= - — = - e m - mmm oo
1666 PRINT"THE LACK OF COMNFIDENCE IM YOU
Rll

1#1% PRIMT"ADMIMISTRATION 18 SO BAD THER
E ARE"®

1623 PRINT"CALLS FOR YOU TO RESIGN...YOU
STEP™

1938 PRINT"ASIDE TO ALLOW THE VYICE-PRESI
DEMT TO"

1846 PRINT" OCCUPY THE QVAL OFFICE

1953 FOR H=1 TO 1@ZSZINEXT H

LEHAE PRIMT "o ——mmmmm o m e e e — e
187@ PRINT"YOU WERE FPRESIDEMT FOR"Y+(ZX.
25) "YEARS"

1688 PRINTYDURING YRUR TERM OF OFFICE, T
HE

1999 PRINT"POPULATION ROSE BY"P-3%ML
119¢ PRINT"THE UNEMPLOYED RATE BECAME'IN
TOURL@BSE/PY /1 E" %"

1118 PRINT"AND THE IMFLATIOMN RATE BECAME
CINT (IP¥1€) /1@ %"

1124 PRINT"STAMDARD OF LIVING CHAMGED BY
"INT ( (2% (RGDFAGDP) ¥1AE) ~1G6) /3) %"
113 PRINT"AND THE BUDGET SURPLUS/DEFICI
T WAS SMYINT{BD¥16) /19

1148 END
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1158 REM ¥%¥EFFEFHXXEEH 06N FRHEE 06X
16 REM INITIALISE

1179 POKE S323%8,08;POKE S3231,9.PRIMTE
(CLEY™

1184 H=RMND (VAL IRIGHTE(TLI%,2))) I REM
RANDOMIZE

1198 ML=10g0% ) 05

1269 P=3¥MLIREM FPOPLILATION

1218 U=P/1@:REM UMEMPLOYMENT

1229 IV=234&8:REM IMNVESTMENT

123¢ GE=112:REM GOVERMMENT EXPENDITURE
12949 GU=gIREM COIST OF UNEMFLOYMERMT
12528 GI=Y:REM INCOME FROM TAXES

1289 WN=1gdIREM MEW KHABES

127% WO=1¢eiREM OLD WAGES

1289 IF=5:REM INFLATION FERCENT

1294 5DP=4d4g:REM GROSS DOMESTIC PRODUCT
1398 AGDP=44g.REM BASE YEAR GDP

1314 RGLDP=44€:REM REAL GDP

1324 CN=Z3354:REM ECOMNOMILT CONSTANT
(USED THROUGHDUT SIMULATION!?

1336 2=\ 0GAME=FIFLAG=Q

1394 ¥Y=Z:REM YEAR

1354 PRINT "EMTER YOUR LAST MAME"™

1366 TMPUT A

13748 RETURRN
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Stock Market

14 REM STOCK MARKET

28 PUOKE S328¢,8:POKE S3281,6:PRINT"
{CLR:"

36 C=INT(RND{VALIRIGHTS(TIS,2)))} 1REM
RAMDOMI ZE

4d DIM S(S),MIS),P(5),D(5)

500 §(11=1.49:6({2)=1.99:5({3)=2,49;51i4)=72,
20:8({5)=3,49

GE N{1)=REGE:NI2)=15SE:NI3)=128F:N{(4) =18
GE N (5 =806

78 BR=265! TVU=15406: GE=15060: DAY=1

83 PRINT:PRINT*

{PURIENTER YOUR GOAL FOR THIS SIMULATION

P0G PRIMTTAR{(S8); "®146,6090 TO S140, g™
169 INPUT GAL:IREM INPUT GOAL

119 IF GAL<1588¢ THEM PRIMT "
{WHTITOOQ LAW!*" 1 60T0 89

12¢ IF GAL>1€@¥1239d THEMN PRINMT "
{VWHTYTOO HIGH! *:GOTAQ 84

134 REM EHH XXX XXX X% X ¥

148 FEM MAITOR LOOP

iS% FOR C=1 TO S

168 REM ADIUST THE 35 IM NEXT LINE TQ
MODIFY GAME; 8¢ VERY HARD, 3¢ VERY EASY
178 DACI=INT(RND{(1)¥35) +]1

12 PICHI=INTIRND{IY R (L1SG-DI(C))I+1

19@ NEXT T

289 GNSUE 2349

218 E0TO 4464

226 FPEM ¥XEFEFINRIEEER X% HHH%

23F FEM PRINTOUT

24@E PRINT"

{CLRI{WHT "

208 PRIME " ~s-as = r s oo e s e =

26@ PRINT "DAY"DAY" YOUR GOAL 18 %
" GAL
P7PE PRINT " ———————=m=—momm—mmmm



284 PRINT"COMPANY MNUMBER: ™

298 PRINT TAB{(2)i13TAB(F)YIZ5TAB(1&) 33 TA
B{2533;43 TABI35)Y;i D

3@ FRIMNT "CHAMCE OF INCREASE (%): "

1&g PRINT TABIZ2Y;P (1) TABI®Y AR (2Y5TARILS
VIR TABI(ZSY s P{a)Y s TABL{SISY ;P (D)

228 PRINT "CHAMNCE OF DECREASE (%):@"

3239 PRINT TABI2Y3D{1LYiTABI(FIID{2)3TARBIL S
FSDIRYSTABIZ25Y1 DG s TABIZISY DS

342 PRINT"CURREMT YALUE PER SHARE:D ™

358 PRINT " INT{(S(1}¥1a8) /1885 TAB{(B)} ¢
HBTIINT(S{Z2YHL1GT) 7 1993

2368 PRINT TABI1S}; " "3 INT(S(3) %104 /1805
TARL(Z3Y "B IMNT(S{94)YX1&5) 716535

37¢ FPRINT TAB((I3@); "E "5 INTI{S (3 %1E6E) /16&
388 PRINT"NO. OF SHARES HELD: ™

328 FPRINT TAB{(2)iR(1)TABIRYINI2YITABIL1A
TSMOZ)YITAB(ZSY I N4y 5 TAB(ZES) § M5

489 PRIMT"BANK $"INT{BE)" TOTAL WORTH %"
INT{1EGxTWV) /1 90

A e O B e e SR

— S el A

42 IF TVY>GAL THEN PRINT*YOQU'WE HIT YOUR
FIMANCIAL GOAL'":EMD

432 RETURH

Ga4E REM FERKEFRERINEEEX X H

458 REM *¥% SELL *%

368 PRINT®

{PURIDEG YOU MANT TO SELL ANY SHARES (Y /N
y N

g GET A%

48& IF A®C>"Y" AMD A®R{>"PM" THEN 47&#

42g IF AS="N" THEM &79

S0 GOSUR 23¢

51@d PRINT"

{WHTYMHICH ONMES TO SELL?"

529 SET AS

D38 IF ABC"1Y OR ASB>Y"5" THENM 52¢

Sdg C=VAL {A$)

THg PRINT®

{WHT oK*C
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568 PRINT"

{PURIHOW MAMNY OF"C"TO SELL"}

S7@ INPUT N

3848 1IF M>MNICY THEN FRINT®

{WHT2YQU DON'T HAVE THAT MANY!":GOTO 379
DR REM X3 2 XX

&893 REM ADJUST FIGURES AFTER SALE

618 BB=BE+S{C)¥N:REM ADD VAILUE TO BANK
&2d N{CY=MI{C)~NIREM SUBTRACT NO. SOLD
&3 TVU=ZIREM SET TOTAL WORTH TO ZERO
ad4d REM NOW DETERMIME CURRENT WORTH
&5€ FOR C=1 Ta 5

&4 TU=TV+N(C)I*S{C)

&78 MEXT C

s34 TU=TY+BEIREM ADD IN BANK BALANCE
6F¢ GOSUBR 239

ZEZ REM 3005030300006 300 3000 %

719 REM *¥% BUY ¥¥*

728 PRINT ™

{PURYPO YOU WANT Ta BUY ANY SHARES (Y /N)
D H

73 GET AS

Z4@ IF AS{>"Y"™ AND A%K{>"N" THEN Z3#
759 IF As="N" THEM 3%¢

746 GOSUB 23

7729 PRINT"

{FURIWHICH COMPANY TO BUY?";

288 GET A%

728 IF A®{"1" OR A%>"S" THEWN /8¢

BEE C=VAL {A%)

31 PRIMT

{WHT aok"c

22¢ PRINMT"

{FURIHOW MANY OF"C"TO BUY";

83¢ IMFUT M

2448 IF M¥S(C!>BR THEN PRINT"®

{WHT>YOU DON'T HAVE EMOUGH MONEY!®{GOTO
83¢

BOZ REM XXX HEEXHEIH 660000

249 REM ADIUST FIGURES AFTER BLY

278 BB=BB-S{(C)¥*N
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289 NICI=NICY +N

2899 Tv=#

eEE FOR C=1 7O 5

P18 TV=TUENICY»¥S50(0)

@28 MEXT £

P38 TV=TY+BEB

@43 GOSUER 23dg

PEY REM XXHEXEENFNENEHEXH%H

264 REM MODIFY ALL IMDICATORS

978 TV=%

@EF FOR C=1 70O 5

2P Ex=INTI{(RND(1)¥18&) +]

l1g@ea IF K<P(C) THEN S(C}=SICY#(1+{(FP{C)/1
Y )

1918 K=INT(RND{(1)¥1&E)Y+1

1928 IF KADIC) THEM S{CY=S{(CY/{1+(P{(C) /1
agady )

183F TU=TV+ISICI¥NID) )

144 NEXT C

1e3g TV=TV+EB

1949 GQE=ER+1

18726 W=ITUXIOS /) - 18d

1888 IF W=@ THEMN W=.1

1898 WHU=Wts

1199 IF W<l THEN W=1

111¢ IF W>X15S THENMN W=15

1124 RESTORE

113¢ FOR T=1 7O W

1149 READ A%

1135@ MEXT T

1148 PRINT

11768 REM 3505353050 6300306 6 0 6%

1180 REM GIVE RATIMG, START MEW ROUND
119¥ PRINMNT™

{WHT X¥Y0OUR RATING AFTER THAT ROUMD OF"
126% PEINT"TRADIMG IS *";Aas;"'"

1218 PRINTIPRINT "

tPLUR S <PRESS SPACEEBAR TOQ CONTINUE >*
122¢ GET ZZ&IIF ZZEC X" " THEMN 1228
1238 DAY=DAY+1

1244 G30TO 154
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1252 DATA
1268 DATA
1279 DATA
1286 DATA
VERAGE"
129@ DATA
nll

1368 DATA
VE"

*"HOPELESS", "VERY, VERY FOGR"
"TERRIBLE", "AWFUL ", "BAD"

"VERY ORDINMNARY", "AVERAGE"
"REASONABLE" ,"A LITTLE ABOVE A
"FAIRLY GOOD",*GO0OD", "VERY GQO

"GREAT" , "EXCELLEMNT", "SUPERLATI
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Detroit City

1¢
28
33
qQ
=t
[=Y%)
i
1CY
84
SLy
Lo
11&
129
138
144
Y/M
154
1a@
17
189
3 i
194
28
219
228
E
23¢
249
E
25
264
275
28
S
29&

3G
G A

REM DETROIT CITY
GOSUE 1648:REM IMNITIALISE

GOTOD 114
MT=MT+1

SOSUE &54

IF TP>268 THEN 15469

PRINT"

MN:DQ YOU WANT TO BRESIGH (Y /MYZPL{WHTI"
GOSUR 1@1G

IF AE="Y" THEN PRINTY"OK, CHIEF":ERND
GOSUE 13i8¢

GOSUR &5@

FOR T=1 TG 199 INEXT T

GOSUR 85S¢

FRINT"DMO YOU WANT TO EXPARMND OQUTPUT
(Bl

GOSIIE 181

IF Axs="Y" THEMN 1l1¢&3¢

IF SF=1 THERN 21&

FRINT"DPO YOU WANT TO SELL FACTORY 4
MY 2N

SOSUB 1219

IF AE="Y" THEMN 1252

GOSUR &59

IMPUT "HOW MANY EMPLOYEES TO HIRE";H

HE=ME+HE: IF HE>¢ THEM 268

IMPUT "HOW MANY EMPLOYEES TO FIRE"3H
MNE=HME -HE

GHSUR &549

Fi=A%S:REM SET Fl1 EUAL TO OLD PRICE

INPUT "WHAT IS YOUR SELLINSG PRICE"3A

REM PMEXT LINE REJECTS TOO BIG A
CHANGE IM SELLING FRICE

IF ARSIF1-AS) 20569 THENMN PREIMT"TOO BI

CHANGE FOR THE MARKET" 1GOTO 28¢
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31 PRIMT"
CLRY
322 PRIMTIPRIMTIPRINT
S3@E MI=INT(RNDI1Y%4E3E) +48X1GEFIRPEM THIS
MONTH'S SALES BY IMDUSTRY
3948 C=C+1REM COUNTS MNUMEBER OF MJORTHS
358 IF C<3 THEN 474
36 M=INT(RMDA1Y*19+1} /4 i REM INFLATION
374 PRIMT"
{CLRY™
S8F PRIMT"IRFLATIOM RATE THIS GUARTER IS
"M
279 PRINT"AVERAGE WAGES BILL WIlLL NOW RI
SE Ta"
4% AW={ALIFM /1 EE) + AW
41 PRINTTAE(2)Y;"S"INT(AWY" PER EMPLOYE
En
42¢f SET ZZ%IIF ZZ&C4>"" THENM 429
39 PRINTI:PRINTTAB{12) 3 "ANY EEY TO CONTI
MUE*
448 GET ZFZEIIF ZZ%="" THEN 444
A58 FA=FA¥M/ 186} tFA
&8 C=@
47 Y (1Y=ME¥15/12I:FEHM SALES EBASED QOH
MUMEBER OF EMPLOYEES
48 Y12 =i 18@-AS/FAY*MI /198 REM SALES
BASED ONM MONTHLY INDUSTRY SALES
493 REM MEXT LIRME SETS LQOWEST FIGURE
FROM Yéi11, Y2y, M(3) EQUAL TO Y {3}
BEE IR Y12 OY L2y AND YIi1)Y<pmi3)Y THEM Y {(3)
=5 11Yy:60TO S94F
D19 IF Yi2){¥Yi1)Y AND Y(Z2)<HM{3) THEM T {3
=Y (2Y:60T0 594
=20 YI3Y=M (5}
T3 REM MEXT LINES BDETERMIME
MOMTHLY SALES
odE IF ABSIFI-ASY {081 THEN Y{(3!=3.&6%V (3!
I3
S5 IF Y (3R >XMID) THERN YI3}=Y (53 -19753060T
0O Lo
D46 MO="MCH¥M 7 126 +MC
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57% EF=Y{(3) /M{S)*1€8;REM EFFECIENCY %
A% SALES DIVIDED BY TOTAL OUTPUT
589 A= {MC¥(ABS (SS-EF) /3) /15@) +MC : REM
AUYERAGE COST PER VEHICLE
SPE MF={ (Y (3)%{AG-AC) ) ~ {NE¥AW/12)} :REM
MOMTHLY PROFIT
a%0 MP=TNT (MP/ (LGB LGFS) )
£1¢ TP=TP+MP/1¢:REM TOTAL PROFIT
IN MILLIONS
s26 M=g
&7F GOTO 48
EAE REM #¥ERXEEEEEXEREFERFREXFXEFREL
&5% REM REPORT PRINTQUT
£6F PRIMTY
{CLRY™
&7F PRINT*IMDUSTRY SALES"MIYIM MONTHYMT
68% IF MT>% THEM PRINT"YOUR SALES:"INT(Y
PRY) M LMINT Y (3 FIEEF/MI) /1B % OF TOTAL
i
AT PRIMT " o mm = — i m s e m e

t

72 PRINT"YOU HAYE"NME"EMPLOYEES®

71@ PRINT"AVERAGE WAGES ARE $*AW

72€¢ PRINT " OR MY INT (ANEME/ ( 1@8a%1@06) /1
2) 2 LE"PER MOBTH"

i L T R e

742 IF MT=£ THEN RETURN

758 PRINT"AVERAGE COST PER VEHICLE IS %"
IMT (AC)

768 PRIMT"AMD AVERAGE SELLING PRICE 15 =
"INT (AS)

272 PRIMT"SO THE AVERAGE PROFIT IS $£"INMT
{AS-AT)Y

722 PRINT"QOR EM*INTL(TAS-ACI¥Y (I} (1E8@X1Y
gy F1E"PER MOMTH"

72228 PRINE"-=resrss st v e T

294 PRIMT"PROFIT FOR THE MORNTH IS sEM"MP/
1 4.5

21 PRINT"& TOTAL PROFIT TO DATE 1% ®M"I
MNT!TP¥12 /18
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820 PRINT - === - mmm oo oo
838 RETURN

BAZ REM ¥EEREXFXEXFRRFFXXLEEAREXRRLYE

85¢ REM MONMTH REPORT

86 PRIMT"

{CLR3"

878 IF MT>@ THEN PRINMT"YOUR MOMTHLY SALE
S AREINT(Y{3})

BBY PRIMT P — - m e e o e e e e

L™

89% PRIMT"MAXIMUM MOMTHLY QUTPUT:*

g% PRINT TABR(3);"FACTORY 1:"IMTI{M{L1))
P14 PRINT TABI3I);"FACTORY 2! "INT(MI2))
92¢ PRINT TAE(3);"FACTORY 3:"INT(M(3)}
P3P IF SF=1 THEN 944

24@ PRINT TAB(3);"FACTORY 4:"INT(M(4))
PG PRIMT " == m o m oo m o
?4¢ PRIMT "TOTAL OUTPUT IS*IMTIM{S))

P7G PRIMT e e s mm e e e e e

?33a PRIMNT "EFFICIEMNMCY LEVYEL IS"IMNTIEF!"%
PP RETURM

1 S8 REM X060 6 0R 0 3 0 M T e
1819 REM GET REFLIES

1828 GET A

18336 IF ASL4>"Y" AND A% "N" THEM 18286
1648 PRINT TAB(22) ;A%

1858 FOR J=1 TO D&EEINEXT J

lZ¢s® RETURN

1376 REM X% 85N 00380 3636 -4 6 200 000 33303030
1528F REM INMCREASE OUTRUT?

149d IF Mi4)=8 THEN *»=15:G60TO0 111¢

1168 X=138

114 PRIMNT"IT WILIL COST =M"x¥" T EXFAND®
1126 PRINTTAB(8); "OUTPUT BY 1%"

10 SE TRl e e R S R R R e

1144 PRIMT"HOW MANY % DO YOU WISH TO RAI
SE aQuUTRUT™
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1158 INPUT EP:IF EP<® OREP>1€& THEM 115¢&

1168 M(5y=3

11749 FOR T=1 TO 4

11836 M(T)=M(T)+M(T)REP/ 1 GG

1190 MIS)=M{5) +M{T)

1268 NEXT T

1218 TP=TP-EP#X

1223 FOR T=1 TO S@GINEXT T

1238 50TO 170

1245 REM ¥FEXEAFEXREFEEREREEEREEEEXERNE

1258 REM SALE OF FACTORY FOLUR

1248 PRINT "FACTORY FOUR IS YALUED FOR S

ALE AT &Migagn

1278 PRIMT"YOU CAM'T REBUY IT LATER IF
YOU SELL IT..."

122@G PRINT*DO YOU WANT TO SELL (Y/MN)?P®

17296 GOSUBR 119

13 TF As="N" THEN 21

1310 TP=TP+1@4

13280 8F=)

L33F MISI=M (L) +M(2) +M £ 3)

1348 Mi4)=9

1358 GOTO 178

1368 REM ¥EXEREREXXHRIREF1HRHEHX LR %K%

137@ REM CHECK ON LOSSES

1380 IF MPY8 THEN SA=G:GOTO 1480

1397 SA=SA+I1

1428 IF SA>11 THEN 1429

1410 GOTO 1489

1428 PRINT®

{CLR}":PRINT

143 PRINT"YOU JUST MADE YOUR TWELTH MO

THLY ®

149@ PRIMT LOSS IN A ROM. o vsvensenennsns

1458 PRINTTABIS)
1494468 FPRIMNMTTAR (&)
1478 EMD

194 1F TP>=-259¢ THENM 1358
14924 PRIMT®

{CLRE*"(PRINT

"YOUR EMPLOYMENT"
*"I1S HEREBY TERMINATED!!

-y de
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154 PRINT"UNDER YOQUR MANAGEMENMT, THE CO
MPAMY HAS"

1514 PRINT'"LODST MORE THAM SM25¢!"

1528 GOTO 1458

1532 IF TP>269 THENM 1S7¢

15348 RETURN

1558 REM ¥¥¥%%00 003550 30 3035 0 0 e X
1563 REM SWEET SWEET SUCCESS!!!

1578 PRINT®

{CLRERY" IFPRINT

158¢ PRINT"WELL ROME'! THE COMFANY HAS MA
DE MORE"

1593 PRINT" THAMN =M2&a. Yau'YE BEERN
MADE"
1688 FRINT" A MEMBER QF THE EBCARD

1419 FOR T=1 TO Z8E@IMNEXT T

1649 END

1438 REM 33393506 00300 30 6090030 3 2000 33 36 6 X3
1649 REM INITIALISE

15468 T=RMND/VALI(RIGHT®E{TI®, 2)) ) IREM
RAMDOMIZE

1679 DIM MIS),Y(5)

1686 NE=12686IREM STARTIMNG MO EMPLOYEES
146968 AW=Z2925iREM STARTING AVERAGE WAGE
1795 AC=111dd I REM COST PRICE/VEHICLE
1718 AS=128¢8:REM SELLIMNG PRICE

1720 MI=35@¥1943: MC=1818¢

173d Yi{3)y=125€9

17449 MS=2S1EF=77IFA=188.SF=8 . MT=¢&

1738 FOR J=1 TO 3

1749 READ M{T)

1278 MEXT 1

172¢ POKE S3232¢,¢:POKE 33281 ,84IRETURNM
1799 DATA BP3Ed, 3200, 2500, 1625, 146275
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Gridiron

S POKE 53284, 8. POKE 53221,

19 REM GRIDIRON

2€¢ PRIMNT"

{CLRY"

38 ¥=RNDI(VAL(RIGHTSE(TI®, 2)) ) RENM
RAMDOMIZE

4@ GOSUR 7&

54 GOTAQ 22«

SF REM ¥¥EEEHNHH6 00X 0 E XN
79 FOR X=1 TOQ 158@GIMNEXT X

80 RETURNM

PF REM %¥EHEXFHHHNEFHAHRERANRH
1e¢d PRINT AS;5A

1184 PRINT B#%;SB

12¢ RETURN

138 REM ¥%%%3%XH3655 3 56 36556 %%
148 IF Z%$=A% THEN Z&=BS.:RETURN
158 7E=A%:RETURN

1468 REM 335334 30K X% 6XF 545X
179 GET ZZEIIF Z27Z%<>"" THEN 174
18 PRINT" > PRESS ANY KEY <"
126 GET ZZ#:1IF ZZ%="" THEN 194
206 PRINT TAB(2¢); *0OK":RETURN
218 REM %%%33%5%% %% H %K %402 %655 %
22¢ FREM INITIALISE

23¢ DEF FMA(X)}=TINTI{RND{1)¥X)+]
249 PRINT"

{WHTIOME PLAYER OR TWO"

235349 INPUT X

268 TF X<{) QR ¥>2 THEN 258

27¢ TIF ¥=1 THEN VC=1IA®3="SILICOM COWBOYS
"I1GOTO 399

28¢ PRINT"WHAT IS THE MAME OF THE HOME T

EAM"

29¢ IMPUT ASIIF AE="" THEN 29¢

399 PRINT"AMD WHAT IS THE MAME OF THE VI
STITING TEAM"

31 INPUT BSIIF BB="%" THEM 314
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315 As="

{WHTI"+AS. BE="{PUR}" +B%

329 ZBB=ASINUL=35

333 PRINT"

{CLR2}"™

349 PRINT"THERE ARE"INT{(18%(&8-(W/4}¥)) /1

S*"MINUTES TGO GO*"

359 PRINT TABi(8)iZE" TO KICK OFF"

368 PRINT®

fWHT3YOU ARE ON YOUR OWN"NU"YARD LINE"
378 1IF WC=1 AND Zs=A% THEN GOSUB 2?&.GOTO
44

388 PRINT"TO KICK OFF..."

39@ GOSLE 17¢@

A5 A=FNA{Z28) +44

419 PRINT Z%3;" HAVE..."

42d FOR ¥=1 TO A

438 PRINT TAB(X/3) "KICKED"X*"YARDS"

44¢ NEXT X

45¢ MNU=NU+X

444 GOSUR 79

479 PRINT "

{PURYTHE BALL IS CAUGHT!'!'™

429 GOSUR 7d

4928 A=FMA(3G) +1 0

D8 FOR X=1 TO A

512 PRINT TARI(X/5}ji"AND RETURMED"X"YARDS
528 NEXT X

S3¢ NU=ABS (19@-NU+X

S48 GOSUR 144

558 PRINT* - —————

568 PRINT®THE EBALL IS DOWN ON®

578 PRINT Zs;"'S"NU"YARD LINE"

S8¢ IF Ze=A%T AND VYC=1 THEN GOSUR 7@:G0OTO
Yo%)

598 GOSUR 174

addg TG=1@ID=¢:SL=NU

518 IF W=&g OR LW=186 THEN 2814

&2@ IF W=1Z29 THEN 2Z287d
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&3¢ IF W=249 THEN 2144«

648 PRINT"

{CLRY "

45¢ PRINMTLEFT®{A%,6) i SASLEFT®(B%E,4) 5 5B
69 PRINT INT{18¥{&G-({W/4) )Y /1G"MINUTES
TO GO~

&7 GOSUR 7g

&8 PRITNT "~ s sim it i e S e e i i

&2¢ PRINT %" IN POSSESSTON®

7@ PRIMT TAB(4);3D"DOWN"

718 PRINT TAR{A);TG"YARDS TO GO*

) IR T IO T g e 0 T S R
739 PRINT"START AT"SL*YARD L INE"

748 PRINT“NOW ON"NU"YARD LIME"

752 PRINT 1@€@-NU"YARDSE TO TOUCHDOWMN"

mal PR LN s i S s i i S R

774 PRINT "OM THIS PLAY "j

789 IF Z%=A% THEN PRINT A%} " CAN":G0TO 8
et

798 PRINT B%3i"™ CAN"

g8¢¢ PRINT"EITHER 1 - THROW®

81¢ PRINT" 2 - CARRY"

82¢ PRINT" OR 3 - PUNT™

230 P=¢

B48 IF Ax=2% AND VC=1 ANDP DP<3 THEM P=2:!G
DTo Z@a

858 IF A$=73 AMD VC=1 AND TG<? THEN F=2:
GOTO 9

848 IF A¥=Z% AND VC=1 AND (1@ad-NUY<31 TH
EN P=3:G0T0D 986

B7¢ IF As=2% AND VC=1 THEN P=1:G60TQ 98¢
889 GET K®:IF KE<"1"* OR K®>"3" THEN 88¢
B8 P=VALI(K®) IPRINT TAR(1&) ;" "0OK"F

Fed GOSUR 74d

1g W=W+l

926 PRINT"

{CLR}"

P3d PRINT 2Z%;3", YOUR RUARTERBACK HAS™"
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949 PRINTTAB{S8)3*G0T THE BALL*"
5@ PRINT =-~--—————r—mmm—mm e
[ ——

6¢ PRINT*WAIT FOR THE COUNT, "3j2®;%,"
978 PRINT TAB{8);"THEN HIT ANY KEY..."
9g8@ GET ZZ€:IF ZZB<>"" THEM 580

998 GOSUB 7@

186 GOSUB 220¢

191@ IF E=11 THEN 2348

1820 PRIMT® —— e e e e e
_____ n

136 QN P GOTD 1058, 1316, 1599

LGAG REM #HEXEREREERERFXREERERRR

1858 PRINT"YOU'VE THROWN®E¥*S"YARDS"

1G68 PRINT®"AND THE PLAY IS..."

1878 A=FNA (8)

1686 IF A=1 THEN 152@

1698 A=FNA(E+1)

11@@ IF A=t THEN PRINTTAB!2@)j"...COMPLE
TE":G0TQ 1228

1116 PRINT TAB(28);"... INCOMPLETE® : D=D+1
1126 GOSUB 170

113@ PRINT " —— e o s m e e e e

1146 IF D>3 THEN t1s69
1159 GOTO &16

11468 PRINT"THAT WAS YOUR 4TH DOWM"

1179 PRINT"AND YOU'VE LOST POSSESSION!!'®
1187 D=@:TE=1&:NU=ABS{186-NU) : Sl_=NU

1199 GOSUR 7@

12866 GOSUR 14¢

1218 GOTD &1@

1228 GOSUB 17¢

1236 NU=NU+ (E¥3) ' TG=TG- {E¥*5?

1248 IF NUMI1&8 THENM 1889

125¢ IF Ta<1l THEN 1288

1268 D=D+1:IF D>3 THEN 11&8

1278 GOTO 512

1288 D=@:TGE=18:SL=NU

1298 GOTO &10

1303 REM F3RMNHNHX KRR X W3R A%
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13149
15326
1339
1340
1356
1368
1376
138&
13929
14 &g
1413
142g
19439
1449
ON HA
1458
ps™

1468
14723
14868
1949
158d
1351
152@
15346
1549@
1554
1566
1579
1586
1599
1 684
1614
14624d
14636

A=FNA(15)

IF A=]1 THEM 151¢

E=A-5

IF E<& THEN 144¢&

If¥ E=4 THEN E=1:6G0TO 137¢
PRINMT"GQOOD SNAFP, PASS AND RUN"
PRINT"YOU'WVE GAINED"E"YARDS™
GoOsUB 17g
TG=TG~E:MU=ABS {NLU+E) ! D=D+1
IF MU>188 THEN 1828

IF TG<1 THEN 1289

IF D>3 THEM 11&¢

GOTO &19

PRINT*"GREAT RUNNING BY THE OFPPOSITI
SH

FRINT"CAUSED YOU TO LOSE"ABS(E)"YAR

TG=TG-E:MNU=NL+E:D=D+1

GOSUB 179

IF D>3 THEN 11&8

GOTD &1@

REM 35050353330 9655 9 00 36 300 3 953
FRINT"BAD SNAFP,..YQU VE"
PRINT"FUMBLED. ..AND"

PRINT"YQU’'VE LOST POSSESSION..."
N=1ag-NU: D= TG=1¢: Sl_=NL!

REM 36330335033 33 3 3 - 30 3 0 33

GFOSURB 178

GOTO 449

REM 3636330303030 369030 3 30302 306
FPEINT*"NICE PUMT..."

PRINT*"YOU'VE KICKED"E*4"YARDS"
NU=NU+E*S

IF MU>168 THEM 1658

R T N T oot oo P P 5 0 00 o i
n

GOTR 448

A=FNA (3}

IF A>1 THEN 1748

PRINT*BUT YOU'VE MISSED THE GOAL'!*"
IF NU-EX¥4<87 THEM NU=ABS{1€d- (NU-E¥*
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4} )Y 16G0O0TO 179

1499 NU=2¢

17¢¢ D=@:TG=1&: SL=NU

171¢ GOSUB 149

1728 GOSUBR 179

1738 GOTO &16¢

1740 PRIMT" . it e s v nuw AND SCORED!'"
1798 IF Z%=B% THEN SEB=SB+3:G0TO 177
1768 SA=SA+3

17279 GOSUB 184d

1788 GOSUR 17&

1796 NU=35:60TOQ 334

18388 PRINT®

{CLRY" :GOSUE 40849

181¢ FOR =1 TO 5

1820 PRINTTAB(X%2); "TOUCHDOWMN! ! "
1838 NEXT X

1848 IF Z$s=A% THEN ZSA=SA+5:G0TO 18&6
1856 SB=SE+64&

1858 GOSUE 18d

187¢ PRINT"TO PLAY FOR EXTRA FOINT®
18890 GOSURB 179

1898 PRINT M= s i i o o o o e o s om
12¢@ PRINT "THE RALL IS ZSNAPPED...FPREPAR
E T8O KICK!'™

1218 GOSUBR 7@

192¢ G0OSUB 2298

193¢ IF E>% THEN PRINT"Y(O) MISSED® i MU=26
:GOTOD 1976

124d4¢ PRINT*"YOU SCORED.,. .. ":nNU=3S

1958 1IF 2%=A% THEN SA=SA+1:0607T0 1989
1948 SB=SBE+1:G0OTO 19239

1979 GOSUB 149

123¢ GOSUB 1¢d

199¢ GOSUUB 174

2EEE GOTO 33

2019 FOR X=1 TO 19

28268 PRINT TABi2¥X);; "PERIOD CGVER"™
2038 NEXT X

204¢ GOSUR 148G
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2059 G0OSUEB 179

2968 GOTO&6H

2979 FQR X=1 TO 19

288d PRINT TABI(2¥X)3i"HALF TIME"
2899d MEXT X

2188 GOSUB 109

2119 Zw=B%E

2128 GOSURBR 17@

213 NU=35:W=WwW+2:640T0 339

2148 FOR X=1 TO 14

2159 PRINT TARB{2%¥X) ;i "GAME OVER"
2168 MEXT X

2179 GOSURB 142

2188 END

2198 REM 93%3%5%%H 50053 K003 356X 3305 6%
2209 E=8;X=19

221@ 1IF Zs=A%® AND VC=1 THEN PRINT"THIS O
NE FOR ";AS.IGOTOZ2299

2226 E=FE+]11X=X-1

2238 PRINT TAEBI(E)E

Z229¢ FOR ¥Y=1 TD X%¥1.5

2258 GET ZZ%HIIF 2ZC>"" THEN Y=X%1.5+1[R
ETURN

2268 NEXT Y

2278 1IF E=11 THEN RETURN

2289 GOTO 2224

2298 FOR E=1 TO FMA{(7)+2

2389 FOR J=1 TO &6FINEXT I

2318 PRINT TAB(E)E

23249 NEXT E

2338 RETURN

2349 PRINT*TOO LATE!'™

233¢ PRINT"*YOU'VE BEEN SACKED!'*"
2340 E=FNA{(4)

2378 1IF E=3X THEN 243&

2388 PRINT"AND LOST FIVE YARDS'®
2390 TG=TG+35:D=D+1INU=NU-5

249¢ GOSUR 178

2414 IF D>3 THEN 1148

2428 GO0TO &18

2434 PRIMNT"AND LOST POSSESSION!®
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2440 D=@:NU=ABS(168-NU+5) : SL=NU: TG=10
2458 GOSUB 17¢

2440 GOSUB 149

247@ GOTO $18

4BEG SID=S4272

4¢1% FOR L1i=@ TO 23

4928 POKE SID+L1,9

4@3IF NEXT L1

4343 POKE S1D+24,1S

4983 POKE SID+5, 15

4@468 POKE SID+é,25%

4979 POKE SID+4,17

438¢ FOR L1=48 TO 228 STEP ,7
A99@ POKE SI1D+i,L1

4160 NEXT L1

4119 FOR L1i=28 TO 209

412@ POKE SID+1,L1

4130 NEXT L1

414¢ FOR L.1=2¢@ TO 28 STEP -1
4156 POKE SID+1,L1

4168 NEXT 1

417@ POKE SID+1,9®

418¢ RETURN
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Tennis

18 REM TENNIS
78 POKE S3289,8!P0OKE 53281,@:PRINT"
{CLR3"

36 D=RND (VAL (RIGHT®(TI%,2))):REM
RANDOMI ZE

4@ AA=0:BB=0:T=0:KA=@

5% XA=0IYA=@!ZA=Q

6@ XB=@:YB=@:7ZB=@

?@ DEF FNAUOO=INT{RND{1)%%)+1

8¢ INMPUT "OME HUMAM FPLAYER OR TWO";A

2@ IF A<l OR A>2 THEM 8¢

186 IF A=1 THEN A$="BJORNX":vC=1

116 IF VvC=1 THEN 188

128 PRINT"PLEASE ENTER SIX-LETTER NAME®
13¢ INPUT "NAME OF FIRST PLAYER";A%

148 IF LEN(AS) <& THEM AS=A%+CHR%{32):60T
0 149

158 AS=LEFTH(ASD,d)

1646 INPUT "NAME OF SECOND PLAYER";B®

178 IF LEN{(B%)<6 THEM B%=B$+CHRS(32):60T
0 178

180 BS=LEFT&(BS, &)

19¢ S=1:AA=1!BB=1

298 PRIMT®

{CLR3*

285 A®="

{PURY " +A%: BB="{WHT } " +B%

219 PH=A%:RE=B%

22€ REM $¥¥¥FHHFIHEEWEE K X2HKH 6 XX XN XXX ¥
23@ IF P#=As THEN R$=E%$

248 IF P%$=B% THEN R&=A%®

258 PRINTP$;" SERVING"

268 PRIMNT"DO YOU WANT TO SERVE 1 - FAST®
276 PRINT® OR 2 - SLOW®
28¢ IF P3=A% AND VYC=1 AND SC=@& THEN KB=1
:G0SUB 1728:60T0 338

29@ IF P$=A% AND YC=1 AND SC=1 THEN KB=2
:GOSUR 17Z6:G0T0 336
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360 GET K

'T1@ IF K®<"1" OR K#>"2" THEN 3¢@

3200 KB=VAL (K$)

338 PRINT:PRINTTAB{&) iKB;TAB{1€);"> IT'S
A T3

34¢ 1IF KB=1 THEN PRIMT"FAST";

35¢ IF KB=2 THEN PRINT"SLOW";

36@ PRINT* SERVE..."

376 GOSUB 1720

38@ IF KB=1 THEN EB=FMA(3):G0TQO 4@

39@ EB=FNA(8)

49@ IF EB=1 THEN 450

41@ IF EB=3 AND SC=@ THEN 520

42¢ IF EB=3 AND SC=1 THEN S9¢

438 GOTQ &7@

A4G REM ¥¥¥HFHHEEXEXEREEEEERHXHHEFERENH

458 PRINT®

{CLR}™:PRINT: GOSUR 4300

46@ PRINT TAB{8);"....ACE...."

47¢ GOSUB 1728

480 SC=@

49¢ IF PE=A% THEN 1148

SgE GOTO 1158

S16 REM %305 5233303303033 36 30036 3630363030305

329 PRIMT"

{CLR}":PRINT

53¢ PRINT TAB(12);%....0UT...."

S4@ PRINT TAB(813",..SECOND SERVE..."
S55@ GOSUBR 1720

568 SC=1

s7¢ GOTO 239

S00 REM ¥ FHIHFHIFIIN IR A NH
59¢ PRINT®

{CLR}":PRINT

689 PRINT TAB(12)3"....0UT...."

61® PRINT TAB(8)3"...DOUBLE FAULT..."
62¢ GOSUB 1729

&3¢ SC=0

648 IF P#=A% THEM 115&

658 GOTO 1149

SEF REM #HHHFHHFHEHREHFIHERFHIHRE X

239



679 SC=g

68¢ PRINT™

{CLR}"1PRINT

&9@ GET 2Z#:1F ZZH<{>"" THEN &%0

76@ PRIMTR®;", THE BALL IS":PRINT*IN YOU
R COURT"

718 PRINT"———mm—mmmmmmmm e .

72¢ IF R%=A% AND vC=1 THEN 75@

738 PRINT*HIT AMY KEY, WHEM YOU SEE THE
ZERO, TO RETURN THE BALL..."
74¢ GET ZZ&:IF ZZ&E(>"" THEN 749

756 M=4¥FMA (3) 1 Y=X

768 GOSUB 1720

778 E=S

780 PRINTTAB(2¥%(11-E))iE

798 Y=Y-1

869 GET S%

818 IF S®E<>"" AND E=@ THEN 858

82¢ IF S%<>"" THEN 999

838 IF Y»@ THEN 79¢

848 E=E-1:%Y=%

85¢ IF E<-1 THEN 99&

g6% IF E=—3 AND R%$=A% AND VC=1 THEN 89&
37¢ GOTO 780

889 IF KB=1 THEM EA=FMNA(2):GOTO 1990
898 EA=FNA(4)

28 IF E=¢ AND R&=A® AND VYT=1 THEM EA=FN
ALS)

219 IF EA=1 THEN 249

©2¢ IF R#=A% THEM R®=B%:G0TO &70

3@ R&=A%:GOTO &7@

49 PRINTRS; ", YOU’VE HIT THE BALL"

959 PRINT TAR{8);"0OUT OF PLAY..."

6% GOSUB 1726

97¢ IF R$=A% THEN R$=B%:GOTO 1150

8¢ GOTO 114@

9@ EA=FNA(4)

19¥8 IF EA=1 THEN 1978

191@ PRINT"YOU MISSED THE BALL, AMD..."
182¢ GOSUE 1728

183@ PRINT"  IT WAS IN...BAD MISTAKE"
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1894¢ GOSUEB 1729

185@¢ IF R%=A% THEN R&s<B®:GO0TO 114&

1948 GOTO 1149

167¢ PRINT"YOU MISSED THE BALL AND...,"
198 GOSUB 172

1898 PRINT"IT WAS OUY...WELL LEFT"

1189 GOSUB 1729

1119 IF R¥®=A% THEN RS=B&:6GOTO 1149¢

1129 G6OQTO 11549

11368 REM ¥EHXRXEHH 3000040061653 X % X%
1148 AA-AA+1:G60OTO 11s&¢&

1158 BB=BB+1\

11463 IF AA<S AMD BB<S THEN 123&

1179 1IF (BB>4 ANMD AA<4}) OR (BB>»4 AND BB~
AAY1) THEM AA=1:RBRE=1:G0TO 1500

1188 IF (AA>4 AND BE<4) OR (AA>»g9 AND AA-
EB>1}) THEN AA=1.:BB=1:6G0TO 144

i1t IF AA>d AMD AAX>BEB THEN C$="ADV".D%H=
Pe-—=-RlGOATO 1328

1288 1IF BB*4 AND BE>AA THEMN DHE="ADV" ICSE=
Hm=e B2 GEOTO 1326

1218 CHE="{DEUCE":D&=" (DEUCE"I1G0OTO 132#
1229 REM X¥¥33E¥XK1XH586K 05300300033 3 %0 %
123¢ RESTORE

124¢ FOR D=1 TO AA

125¢ READ C%

126¢% MEXT D

1274 RESTORE

128¢ FOF. D=1 TO EBE

129¢ READ D=

1340 NEXT D

1312 REM 35K IIIKH30 03330 336209 3o 30360 36306 3%
1326 PRINT"

{CLR:}"

153 PRINE = s s s osn 5

C134@ PERINT® SET SET SET"

1358 PRINTY - o - rrsssrrmss=rn "

13562 PRINT” 1 2 3 GAME"
1372 PRIMT AS;"  "3XA3" "§YA;" ";2A3"
O

1380 PRINT B®;*  "§XB;" "{YBj" ";ZBs;" "
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13593 PRINTTs=ro-——sTor=—~snr~mrom— "

1493 GOSUB 172&

141 IF T<>1 THEN 2Z23&

1429 END

143 REM %3X3H%HIE X335 335 5303030 %3060 6 %

144¢ PRINT"

(CLR}"

1458 PRINT*GAME TO "iAS

1989 GOSUB 1729

147& IF S=1 THEMN XA=XA+1:CE="gG" DeE="g" 10
OTO 15&¢

1488 1IF S=2 THEN YA=YA+1:CsE="g" I DE="E":10G
OTO 1589

14983 IF S=3 THEN 2ZA=Z2A+1:Cs="g":D%="8"1G6
O0TO 1569

1532¢ PRINT"

{CLR}"”

1512 PRINT"GAME TO ";B®

152¢ GOSURB 1728

1532 1IF S=]1 THEN XB=XB+1:CB="g"ID®="Q@" .5
OTO 1560

1348 1IF 8=2 THEN YB=YE+l:iCE="@":D%="@":06
OTO 1588

1556 IF S=3 THEN ZB=ZB+1:C3="g":Ds="g".0Q
OTO 1600

1362 1IF (XA>5 AND XB<(35) OR {(XA<{3S AND XB>
S) THEM 1639

1578 TIF (XA>3 AND XA-XB>1) DR ¢XA>D5 AND

¥B-XAX1Y THEN 1&3&

1380 IF (YAXS3 AND YBC(S) OR {YA{S AND YB>
S) THEN 156306

15396 1IF (YA>S AND YA-YB>1) OR {YA>5S AND

YB-¥YA>1Y THEN 1639

1688 IF tZ2A>5 AND Z2B<35)} OR {(ZA<DS AND ZB>
3) THEN 16849

16198 1IF (ZA>S AND ZA-ZRB>1) OR (ZA>5 ANMD

ZB=~ZA>1) THEN 16849

1626 GOTO 1649

1634 S=5+1

1648 AA=1.BB=1

16458 1IF P%=A% THEN RS=A%:P¥=B%:G0OTO 132¢g
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156609
1670
1682
1694
1799
1714
172¢
1739
174@
480G
4210
4246
4@3d
4444
4E5d
4D ED
] %pg ]
4389
499
310
4116
4129
4134
4146
415@
4164
3173
4189

P$=A%:R$=B$:GOTO 1320
REM %H%H%HEREREEEEF XXX EREEXXEXXXXK
T=1

GOTO 1320

REM %¥%3%HHHHHHHHEX X R EHH XXX RFHHRH
REM DELAY

FOR M=1 TO 18@0:MEXT M
RETURN

DATA "@","15",%3g" "q@"
SID=S4272

FOR Li=g TO 23

POKE SID+L1,d

NEXT L1

POKE SID+24,15

POKE SID+5,15

POKE SID+6,255

POKE SID+4,17

FOR L1=48 TO 22¢ STEP .7
POKE SID+1,l.1

NEXT L1

FOR L1=28 TO 200

POKE SID+1,L1

NEXT L1

FOR L1=26@ TO 28 STEP -1
POKE SID+1,L1

NEXT L1

POKE SID+1,8

RETURN

- 243



Grand Prix

18 FREM GRAMD FPRIX

2¢ GOSUB 2Z200:1EEM INITIALISE

3¢ GOSUR 11?@:REM CHOOSE TRACK

4@ REM 3633830933305 30630 % 1% %% %

g REM MAJOR LOOFP

6d GOSUR 129:1REM PRIMTOUT

78 GOsUB 28I REM ACCELERATION/CHECK

8g GOSUB 4591 REM EMGINME/BRAKES

@@ GOSURB SEFIREM CORNMER/POSITIOM

19 GOTO &9

111G REM %6366 63600300 X0 6 0 6 X % %

126 REM PRINTOUT

132 PRINT"

{CLRX{PUR}"

148 PRINT"ENGINE TEMPERATURE"INT (ENG¥18)
Flatc, (MAX, 208"

158 PRINT"BRAEKE TEMPERATURE: "TINT(BRAK¥1&
Y18 C. {(MAX. Sdéy "

164 PRINT®" DISTANCE COVERED: "INT{(DISTH*1i&
Y/ 1B"METERS™

176 PRINT™ s "INT(DIST*18&
G/RRY F1AG"I_APS"

i8d PRINT"YOQU'RE IN FOSITIAQMN"INTI{FF)

L9 PR EIN T e e s el B 0 R D0 o R

208 PRINT® CURREMT SPEED:*INT{SPEED¥L
@) /1B KPH"

218 PRINT" : " INT { SPEED¥%S
.S55) /14"METERS PER MOVE™

2@ PRIMT " - — = mm oo oo

239 PRINT"CORNER APPROACHIMG® INT{AFP) *ME
TERS*

249 PRINT"RECOMMENDED SPEED:"C{C)"KPH"
2S® PRINT"———— - ————mmmmmm e

2&6@ RETURN
27¢ REM H¥EXXHXEHFHIHH XXX 4%
289 REM CHECK ACCELERATIOM AND FACTORS
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298 GET X&IIF XEC>"Z" AND XHC>"M" AND X

<>CHR®(32) THEN 294

38 FRIMTTAB(12)§ "0OK"

218 X=¢g

3288 IF =#="M* THEN X=SPEED/1S5S

33F IF X$="Z" THEN X=-SPEED/1S5

34@ NUM=NUM+1:REM NUMBER OF MOVES

33539 SPEED=SPEED+X

369 IF SFEED<® THEWN SPEED=#

37¢ TRAV=SPEED#,3555IREM DISTAMCE
TRAVELLED

389 DIST=DIST+TRAVIREM TOTAL DISTANCE
TRAVELI.ED

379 EMNQO=ENGH{(X/2V+. 671 IF ENG<(?Y THEN ENG

=7G+RMD 1)} ¥3IREM ENGINE TEMP

463 IF X>@ THEN BRAK=BRAK¥*.,%:REM BRAKE

TEMP FALLING; ACCELERATING

41d IF X<{1 THEN BRAK=BRAK- (3¥X}~RND{1)%*3

: REM BRAKE TEMF INCREASIMG); BRAKING

428 IF BRAK<8& THEN BRAK=8+RNDI{(1)¥8

439 PRINT™

{WHT " :RETURN

4qi REM AR50 0536 30656666 %%

459 REM CHECK ENGIME/BRAKE TEMP

44¢ IF ENG:>Z€8€ THENM PRINT"YOUR ENGIME HA

S OVER HEATED®"I1GOTO 83¢

478 IF BRAK>SEE THEN PRINT"YOUR EBRAKES H

AVE OVERHEATED" :GDOTO 83¢
488 RETURN

A2 REM X%XIHHH0 % 25 3 5296353
“9g REM CHECK CORMERING SPEED
AMD FIELD POSITIOHN
319 APP=APP-TRAVY
»2¢ IF APP>® THEM RETURN
330 CRASH=%
Sq4¢ IF SPEEDRD>(CICI¥1.125) THEM CRASH=1:!G
OTO &9a
SSg IF SPEED>(C{C)¥1.1) THEN GOTQ &78
268 PMT=PNT+1g&-{((CtCY'¥1.1)-SPEED) :RENM
CORNERING PDINTS
378 MC=MNC+1:REM MNUMBER OF CORMERS
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S CP=%954- {PNT/NC}:REM CORMERING
FOSITION
5%8 AM=AM+A (C) :REM AVERAGE NUMBER
OF MOVES ALLOWED
&@% RP=NMUM-AM:REM RACING POQSITION: YOUR
MOVES MINUS AVERAGE MOVES
419 FP=(CP+RP)/Z2:REM FIELD POSITION IS
AVERAGE OF CORMER & RACE POSITIONS
626 IF FP<{1 THEN FP=1
&3P CT=C+1
64¢@ IF C=WW THEM C=1:REM LAP OVER
659 APP=APP+DI(C)
468 IF LAP¥E8=AM THEN ?198:REM RACE OVER
479 RETURN
S8 REM #HEXEFHFFEFFNHFHEREEE% K%
&99 REM CRASHED
7@e PRINT®
{CLR3"
714 PRINT*YOU CORMERED AT"INT(1@¥SPEED) ¢
18"KPH"
72¢ PRINT*AND THE MAXIMUM SPEED WAS JUST
"C(C)
73@ GOSUB 23I3&
74 PRINT*YOU SPIN OFF THE TRACK..."
758 GOSUB 233¢
769 IF CRASH=1 THEN 838
77@ PRINT"YOU’VE LOST 2¢ SECONDS, BUT YO
U’ RE ABLE TO REJOIM THE RACE"
780 NUM=NUM+1&:SPEED=INT{2#C{C) /3)
758 PMT=PMNT+54
8@@ GOSUB 2338
216 GOTO 7@
820 REM ¥EEKEEREREIEEEXERREXRER
B30 PRIMNT"..cuecnnacerns AND CRASH!!1 11
248 PRINT"-———————— = mm e e m e -
85¢ PRINT*YOU ONLY COMPLETED" INT{(DIST¥1&
} F1G*METERS, *
840 PRINT*OR®INTI(DIST*1GE/RR) /1@E"LAPS A
ND AT THAT"®
87@ PRINT"STAGE YOU WERE IN FOSITIOM"INT
(FP}
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898 GOTO 1459

?i8 REM RACE OVER

928 PRINT*®

{CLRY"

234 EFLAG=1

@48 FOR ¥=1 TO 24

P58 PRINTTAR(X); "WELL DONE, "jAB)"!i°¥
7468 PRINTTAB(Z1-X)3"WELL DOME, ";A%sj"!:!"
P78 MEXT X

PEY PR INT e s s e e T D e R R T T T
2d PRINT"YOU MANAGED TO LAST OUT THE FU
L. "LAP"LAP RACE..."

161 GOSUB 233@

1629 PRINT"YOU FINISHED IN POSITIOM®” INT(
FP)

193¢ PRIMT"AFTER STARTING IN &TH POSITIOQ
N..."

1849 GDSUB 233@

1656 PRINT"YOUR AVERAGE SPEED WAS"INT (DI
STH180/NUM) / 1BB"KPH"

1868 GOSUB 2338

1878 IF RP<1 THEN RP=1

1888 1F CP<1 THEN CP=1i

1898 PRINT"YOU WERE"IMT(ABS{(RF))"TH FAST
EST ON THE STRAIGHTS, *

1168 PRINT"AND*INT{ABS(CP))*TH FASTEST O
N THE CDRNERS. "

111@ PRINT:PRINT*PRESS 'S8' FOR SAME FACE
, "N’ FOR MEW RACE, *E° TO END*

t1120 GET I%:IF I®<>"S* AND IE<>"N" AMD I
$<¥"E" THEN 112@

113@ IF I%="E" THEN END

114¢ GOSUB 2240

1158 RESTORE

1160 IF I®="S" THEN GOSUB 149&:LAFP=LZAP!:
GOTO &9
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117

IF Is="MN* THEN PRINT"

(CLR¥I":GOSUB 1254:6G0T0O &8

1188 REM X030 3000 3300300 006X %%

1198 REM NAME AND TRACK DATA

12688 INPUT "WHAT IS YOUR MNAME, DRIVER";A
%

12198 PRINT

1222 FOR xX=1 Ta 3

1238 PRINT TAEBi(X%¥3);"0OK, GOOQD LUCK, "JjA®
129¢ GOSUR 233F:INEXT X

12568 PRINT ™ 6630333000005 006 300 36 33 0 X6 - 3 030
Xk e ok o ok s

1269 PRINT"WHICH RACE DO YOQU WANT TO TAK
E FPART IN."

1279 PRINT

1287 PRINT TAB(Z); "BRITISH GRAND PRIX 2&
wEMT - 1"

1298 PRINT TAB(?7)j; "GERMAN GRAMD PRIX 17
agomT -

136¢ PRINT TAB(Z); "ITALIAN GRAND PRIX 222
oFamMY Tl

131 PRINT TAB(Z7})§ *“MONACO GRAND PRIX 31
GeMT HL

132¢ PRINT

1338 PRINT TAB{(?}; "ENTER A MNUMBER (1 TO

4y "

15348 GET K=

1358 1IF KE<{"1"®" OR K®>"4" THEN 134¢

1348 GP=VAL (K%)

1378 PRINT " X3390 3003050 3 3006303003660 30 36 3 36 %0
6% %

1386 PRINT TAEB(S); "0OK, THE "3

1329 1IF GF=1 THEN PRINT"BRITISH";

1489 IF GP=2 THEN PRINT"GERMAN";

1418 IF GP=3 THEN PRINT"ITALIAN";

142¢ IF GF=4 THEN PRINT"MOMNACO"®S

143¢ PRINT" RACE"

1448 PRINT " ¥¥%X5H3 5365535 663352326 53026565
E R e o

1453 PRINTIFRINT"OVER HOW MAMY LAPS?®

14469

INFUT LAP:IF LAFP<1 THEN 14969
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1978 LAP=INT{(LAP+.5) L. 2ZAP=LAP

1480 REM FHERHEINHENFIERUEERERIER

1499 REM BRITISH DATA

1569 SPEED=14¢

1519 FOR X=1 TO 9

152¢ READ D(X):REM DISTANCE BETWEEN

CORNERS

1538 NEXT X

1549 DATA 800,480,250, 208, 258, 306, 160, 14

@, 259

155@¢ FOR ¥=1 TO 9

1548 READ C(X)

1578 MEXT X

158¢ DATA 15&,99, 175,208,208, 99,99, 156, 1

S50

159¢ FOR X=1 TO 9

1602 READ A{X):REM AVERAGE NUMBER OF
MQVES ALLOWED BETWEEN CORMNERS

1618 NEXT X

1620 DATA 8,4,2,2,2,2,1,1,2

1639 APP=80%:WW=1@:600=24: RR=265%

164@¢ IF GP=1 THEN RETURN

1658 REM 390X RRFRAERERREFEFRRERER

1669 REM GERMAN DATA

1479 SPEED=85

1488 FOR X=1 TO 7

1696 READ D {¥)

17ed MEXT %

1718 DATA 608,204, 18d, 150, 250, 208, 204

1728 FOR =1 TO 7

1738 READ C{X):REM RECOMMENDED

MAXIMUM CORNERING SPEED

1746 NEXT ¥

1758 DATA 9@, 175, 128,94, 209, 209, 175

1748 FOR X=1 TG 7

177€¢ READ A(X)

1788 MEXT X

17%6 DATA 6,2,1,2,2,2,2

1908 APP=400:WW=2:Qa=17;RR=1700

1818 IF GP=2 THEN RETURN

1829 REM ¥¥FIHEREFHEFIFIFERFRFEERE
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183¢ REM ITALIAN DATA

184¢ SPEED=183

185¢ FOR X=1 TO 7

186@ READ D(¥X)

1876 MEXT X

1880 DATA 8@@,369, 160,15, 300, 350, 200

1899 FOR ¥=1 Ta >

1969 READ C (X):REM RECOMMENDED
MAXIMUM CORMERING SPEED

1919 NEXT X

1926 DATA 128,908,986, 158,260, 126, 158

1939 FOR %=1 TO 7

1949 READ A(X)

1950 NEXT ¥

196¢ DATA 8,3,3,1,3,3,2

1978 APP=80@:WW=8:Q0R=22:RR=22060

1980 IF GP=3 THEN RETURN

1990 REM ¥EREENERHERRIERERERHRRER

2@8@ REM MOMACO DATA

281@ SPEED=162.5

2620 FOR X=1 TO 14

2438 READ D(X)

28348 NEXT %

2853 DATA 460, 190, 100, 300, 40¢, 308, 159, 20

3, 200, 200

2868 DATA 150, 150, 209, 258

267@ FOR %=1 TO 14

2¢8¢ READ C{¥):REM RECOMMENDED
MAXIMUM CORNERING SPEED

2698 NEXT X

2108 DATA 175,158,175, 206, 124, 2608, 175, 99

, 175, 15@

2118 DATA 158,175,129, 15@

212@ FOR X=1 TO 14

213@ READ A(X)

214@ NEXT X

2154 DATA 4,1,1,3,4,3,1,2,2,2

21608 DATA 1,2,2,2

2170 APP=40@:WW=15:08=3@: RR=3160

218¢ RETURN

2196 REM ¥EEREFEFEREFEXEEREEFEXXER
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22983
22149

FEM IMITIALISATION
POKE S53284,8:FPOKE 53281,&8:FRINT"

{CLR™

2229

X=RND{VAL {RIGHTE®(TI®,2)}) :REM

RANDOMIZE

22340
2298
2258
22646
2278
228
2298
2305
231¢
232
233¢
23349
G
4810
G2
4G 39
A48
GAo 6
468
4378
q448@
4EFE
4149
4119
4124
4130
41492
9158
4169
q417@
4183@

DIM A(14),C(14),D{14)
C=1:FP=6!PNT=@:NC=@:CP=¢
AM=g: RP=#: AFP=

NUM=@: REM NUMBER OF MOVES
ENG=188: BRAK=18: TRAV=@: DIST=0
EFLAG=0

XK 08

RETURN

REM %¥%%¥%FXHELHEEXFHERREH%R
REM DELAY

FOR 0O=1 TO 190@:NEXT O
RETURN

SIDN=54272

FOR L1=0 TO 23

POKE SID+L1,®

MEXT L1

POKE SIND+24,1%5

FOKE SID+5,15

POKE SID+&,2%35

FOKE SID+4,17°

FOR L.1=48 TO 22& STEP .7
POKE SID+1,L1

NEXT L1

FOR L1=28 TO 209

POKE SID+1,L1

NEXT L1

FOR L.1=208¢ TO 28 STEP -1
POKE SID+1,L1

NEXT L1

POKE SID+1,&

RE TURN
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Flight Simulation

1¢ RPEM FLIGHT SIMULATIONM
29 RPT=9
3¢ LD=INT(RPND{1)} %366
4@ DIM E3(1666) :REM THIS HOLDS FLIGHT
RECORD
S@G DIM AS(7)Y,Cs{?).:REM THESE ARRAYS
HOLD HORIZOMN AMD COMPASS OQOUTPUT
S50 REM ¥¥H¥HEHEERHH XXX XXX X F4¥F¥
7¢ GOSUB 2326IREM IMITALISE
89 IF CRASH=¢ THEN GOSUB 82@.:REM HORIZIOM
fCOMPASS
@9 GOSUB S¢@@:REM FPRINTOUT
1 IF CRASH=1 THEM ERMD
116 IF LNMND=1 AND UFLAG=1 THEMGAOSUB4@G&E.F
RIMT"VELL DPOME. A PERFECT LANDINMNG!"IEND
126 IF LND=1 AND UFLAG=¢ THEN PRINT"YOUR
WHEELS ARE UP":IGOSUB 178¢:GOTO 24
139 T=AIRSPEED: SALL=%
14¢ GET ¥=
15&¢ IF ¥s="R" THEM RPT=1:G0T0O 7&
168 IF RPT=1 AMD Es{(CLOCK+1)="" THEM RFT
=@:G0TO 149
17¢ IF RPT=1 THEM XE=Es(CLOCK+1}
18 IF Xs&s="" THEN 144
199 IF CLOCK<{92% THEMN E®{CLOCK+1)=¥X%
2¢@d 1IF TAKEOV=1 THEMN ELEVATE=INT (ELEVATE
+RMD (1) ¥2-RNMND {11} ¥3)
219 IF AIRSPEED<3 THEMN 29¢
220 IF ¥$s="@A" THEM ELEVATE=ELEVATE+5:EFL
AG=5:IF ELEVATE>&6E THEN SALL=1
23g IF ¥&s="A" THEN ELEVYATE=ELEVATE-S:EFL
AG=-51TIF ELEVATE<-7d THEN SALL=-1
298 TIF SALL<>¢d THEM GOSUB 1644
25¢ IF ALTIMETER<1 THEN Z296.:EEM PREVENTS
DRAMATIC TURNS OM THE GROUMD
269 IF ¥s$="2Z" THEM WA=WA-.5:AMNG=ANG-&6:1F
WA<{-3 THEMN WA=-3
27¢ IF ¥$E="M" THEM WA=WA+.5I ANG=ANG+&6:1IF
WA>3 THEN WA=TZ
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289 AMG=IMT(ANMGH+RMD{1)Y¥2Z2-RND11)%2})

298 1IF ¥$S=CHR®(32) THEMN AIRSPEED=AIRSPEE
D+2.5

g TF ¥%=%." THEM AIRSPEED=AIRSPEED-7
319 AIRSPEED=AIRSPEED-ELEVATE/S

328 IF UFLAG=1 THEM AIRSPEED=AIRSFEED-1.
SiIFUEL=FUEL-.5

33 IF AIRSPEED<S THEM AIRSPEED=H

34@ IF AIRSPEED>q9@%@ THEN AIRSPEED=444G
358 IF =%="1" AMD UFLAG=% THEN UFI_AG=1:0G
OTO 3I7a

36F TF ¥$E="i" AMD UFLAG=! THEM LIFLAG=&
379 FUEL=FUEL-{ABS{T-AIRSPEEDY/1&)~3.75
38 IF FUEL<1 THEM GOSUB 17849

398 IF TAKEOV=1 THEN 424

488 IF ELEVATE>1& AND AIRSPEED>4% AMND Al
RSPEED< &9 AND UFLAG=1 THEN TAKEDV=1

318 IF TAKEQYU=8 THEN ALTIMETEFR=&:G0TO 45
o

128 IF LHMD=g AND AIRSFPEED<3% THEMN ELEVAT
E=ELEVATE-SIALTIMETER=2¥*ALTIMETER/149

432 ALTIMETER=ALTIMETER+IMT{{ (ELEYATE+. 1
Y XATRZPEED! +EFLAGHYAIRSPEED/ 1663 /B84

448 IF ALTIMETER<Z&8 AND TAKEDY=1 THEM A

LTIMETER=ALTIMETER+AIRSPEED/3g+ELEVATE
4538 IF ALTIMETER<® THEWM GOSUER 178&:REM

CRASH
4468 REM CHAMGE MEXT TWO LINES TO MAKE IT
EASIER (QOR EVEM HARDER) TO LAMD
478 IF ALTIMETER>13 AND AIRSPEEDRXZ2S OR T
AKEOY=" THEM 30
489 IF ABSTANG-LD'4{13 OR ABS{ANG+3&62-LD)
{13 THEM LNP=1:G0TO 8¢
485 GOTO 234
42¢ REM 3% ¥ 5004303500 6 5K X6 %R %
5@8 REM FRINMNTOUT
S1lg PRIMT™
{CLE"
D28 PRINT" HORIZOM" TAEB(28); "HEADING"
338 EV=IMT(ELEVATE/1&)
S48 IF EV>Z2 THEM EV=2
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55¢ IF EV<-2 THEM EV=-2
S6d IF EV{>@ AMD TAKEOV=1 AND CRAGSH=& TH
EN GOSUE 1929

S78 PRINMT "f-——-———-—-——————— -——---—-- : &
586 FOR J=1 TO 7
E?E PRINT n : II; $“J} ; 1] : 1] ;CﬁEJ] ; L] : 1]

686 As(I)=""

&16 MEXT J

&R0 PRIMT "% --- - - e o=
638 DIST=DIST+ABS!{(COS!ELEVATE))¥AIRSPEE
D) /364

&4% CLOCK=CLOCK+1

650 PRINT":RAMGE"IMT (DIST¥1&)/1@": TIME"
INT(CLOCK) /185" : "LD

668 PRINT "f-----—-mm e 2
67@ PRINT":AIRSPEED :"INT(AIRSFEED}

688 PRINT®:";LEFT% (0%, INT{AIRSPEED/26) ) ;
II}H

699 PRINT":ALTIMETER:"INT'ALTIMETER) ;
70@ IF ANG<® THEN PRIMTTAB(19);3&@+ANG"D
EL."

716 IF ANG>=8 THEM PRINTTAR(15);ANG"DES,
72¢ MR=IMT (ALTIMETER/3€):IF MR>28 THEN M
R=2%

3¢ PRIMT"I"SLEFT®RIQE,MRY; " >"

749 PRINT":FUEL : " IMT (FUEL)

75@ PRINTY:";LEFTS(@%, INT(FUEL/45)) 5" 5"

FEY PRINT "i--————mmmm e
77¢ PRINT":ELEVATION: "ELEVATE": *;:GOSUR
22181 PRINTUS

78% IF UFLAG=1 THEM PRINT ":"jTAB(S);">

UNDERCARRIAGE DOWN < "

79@ IF UFLAG=@ THEM PRINT *“:";TAB(&);">

UNDERCARRIAGE UP < "

80¢ RETURN

16 REM ¥EXXEFEFFFIRERFEXFXXRXFFER

82¢ REM ASSIGN HORIZON/COMPASS

836 IF ABS{INT(WA+.5))=3 THEM GOSUR 98¢
g84@ IF ABS{INT(WA+.5))=2 THEN GOSUE 167%
85¢ IF ABS (INT{WA+.5))=1 THEN GOSUB 1140
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84688 IF INT{(WA+.5)=8 THER GOSURB 1259

878 REM MEXT Two LIMNES UWSED TO
GRADUALLY STRAIGHTEM UFP WINGS

8328 IF WAX@ THEM WA=LIA-.2

289d IF WAL{G THEN WA=WA+.Z

a8 IF WA>.2 THEN 1359

19 FOR Z=1 Ta ?

P29 MEIS-Z1=AE(2)

38 NEXT 2

249 FOR Z=1 TO 2

P59 MB(ZI=AB(2Z)

9668 NEXT Z

P79 G0TO 135¢

@Ed REM WA=3 0OR -3

99 As{1)=" * M

1888 AR{I2Y=" ¥ "

1€1¢ AS(3) =" *¥ "

1d2¢ AE{(4)=" ¥ =

1839 Asi{S) =" ** 2

1848 AE{L6YI=" %% "

1858 AE(7)="¥¥% "

195 RETURM

167% REM WA=2 OR -2

168¢ Astl)=" "
1696 AT(2)=" ¥ ®
110@ ASI3)y=" 2xy o
1119 As(g4)=" FHE "
1126 ASIS) =" ¥%% )
1136 AS(6) ="%%¥% n

11948 APy =" "
1156 RETURM

116¢ REM WA=1 QR =1

1170 AS(1)=" "
11808 As{21=" "

1199 ALB(3Y=" ERVEVETS R
1286 Af{4)=" PN I
1218 AB{S)="3k¥* "
1228 As(as) =" "
1239 Axi{7)y=" ]

1248 RETURN
1259 REM WA=4d
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1268
127
1289
1299
139
1316
1329
1334
1349
1354
1369
1365
13748
138a
1394
148a
141@
1459
1424
1456
14348
1456
1448
1459
143¢
144646
idz2d
14749
148a
151
1424
1519
1599
1519
1544
1528
1544
15348
1544
1584
135A

AETLY="
Af(2)="
ABL3)="

AT (4) ="K XXFXERERXERER "

AsiS)="
ABls)="
Ag(?)="
RETURM

REM ¥363000 3050 3 0 36 % M 3 303 6 ¥ 6 %

FREM
F2=AMG-F1

FZ2=AMN3G

TF F2<¢g THEM FA=IMT (1
IF F2>=8 THEN FA=IMNT!
IF FA=12 THEN FA=E
CEl{1y=" - M.
IF FA=11l THEM C&i(2)="

IF FA=@ THEN C$(2)="

IF FA=1 THERK CE(2)="

CEL3r ="

CHL2)y="
IF

FA=1¢ THEN

IF FA=2 THEMN C#®{3I}="

L]
w

CHE(Zy="
IF FA=%

THEM CsH{4¥="

IF FA=3 THEM C®(4)="

CE(g4r="
IF FA=8

A e -
THEN CH(5)="

IF FA=4 THEM C$i(5)="

CH{S) ="
IF FA=7

THEN CH(&)="
IF FA=& THEN CHi&)="

236

ASBIGN COMFPASS STRIMGE

F2+375)
tF2+15)

f 3
/34)

@7 .. "IGOTO
R i * LG0T

-2, "IGOTO

2 2 L."iGAaTo
. + B."IGUTO

WE-¥X--E"IGO0TO

W--¥-GE":50TO

. B -« "2GOTO
. : B0 IGOTH
EB1.. T":GOTO
- B, "IGATO



1589

15364 TF FA=% THEN C®(s5)=" ..2@, "GOTO
15849

1576 CEiH)=" seraas "

1388 CH{7)=" «S. "

159@ IF ANG>3&88% THEM ANMG=ANG-3&&

1668 FZ=ANG

16198 IF W>Eg THEN W=W-.4

1828 1IF W<8 THENM W=W+.4

1638 RETURN

1649 REM STALL/FALL

16858 IF SALL=-1 THEMN 17149

1689 FOR J=1 TQ 1@

147 PRINTTAB(J}; "vOlI HAVE STALLED''™

1684 NEXT 3]

1598 AIRSPEED=AIRSFEED/4

1768d@ RETURN

1721 FOR J=1 TO 19

1729 PRINTTAB{J)Y; "UMCOMTROLLED DIVE!'!'"

1738 PRIMTTAB(Z21-J) 3 "PULL UP! '™

1799 NEXT I

1754 ALTIMETER=ALTIMETER/4

1764 RETURM

1778 HEPM ¥%300%3% 55X %0056 5090 300 30 33 3%

178 REM CRASH

1798 CRASH=1

136@ ALTIMETER=4

1819 ME="%¥% *¥C R¥¥* A ¥¥% S¥ H¥ !1%x"IRENM
25 CHARACTERS LONG

132¢ FOR J=1 T 29

1838 PRINTTAB(J); "CRASH'"

184 PRINTTAR{(21-3}; "CRASH!"

1835 MEXT 17T

186 FOR J=1 TOQ 77

187 G=INT{(END({1Y*11)+1}

18282 AE{IY=MIDE{ME,G,19)

189d NEXT J

1988 RETURN

1218 FEEM 3363530000000 903 36300 363 36 0 3 X 50 %o

122d REM ADJUST HORTIZON

1238 GE=" "IREM 14 SPACES
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1249 ON EV+3 GOSUB 19&60,202724,2076,20849, 2

144
19549 RETURN

1269 REM EV=-2

1979 FOR J=1 TO 4
1988 ASB{(IJI)=A%{J+3)

1928 NEXT J

2008 AB(D)=GHIAB(S)=GFEIAK(7)=0G%S

2618 RETURN
202¢ REM EV=-1

293¢ FOR J=1 TO 6
2049 AS(J)=A%(T+1)

29598 NEXT 1
2868 AE (7)) =0G%

20670 RETURN:REM EV=d

29849 REM EvV=1

2899 FOR J=6 TO 1 STEF -1
2189 AB(I+1)=A%{(])

2119 MEXT J
212¢ AE(1)=G%
213¢ RETURNMN
2149 REM EV=2

215¢ FOR J=4 TO { STEF -1
2169 AS(IJ+3)=A%(])

2178 NEXT J

2188 AS(1)=0GFEIAS(2)=GFIAE(I)=0GF

2198 FETURN

2288 REM  3%%% 3353535333333 XX X ¥
2219 REM INPUT INTO COMMAND MAME

222¢ US="------

2239 1IF X&=CHR%(32) THEN U$="THROTTLE OM

"

224%9 IF X€$="_"
22549 IF xXE="Q"
CLIMB"

2269 IF x&="@Q"
NOSE UP"

22768 IF HE="A"
2288 IF K&E="2Z"
2298 1IF XE="nM"
23998 RETURN

THEM USs="THROTTLE OFF"
AMD ALTIMETER>E THENMN U%="

AND ALTIMETER=& THEMN U%f="
THEN Us="pMOSE DOWN"

THEN Us="BANMK LEFT"
THEMN Us="BANK RIGHT"
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23168 REM ¥¥EXERRXXFFFELEFXEBEAR¥E
2329 REM INITIALIZATIQN

2339 FOKE S3ZRQ,9IPOKE S3I281,¢:PRINT™
{(CLR}{PUR}"

2349

J=RND (VAL (RIGHTS{(TI%,21)) IREM

RANDOMIZE

2559

B = e e e e e e - —— * T REM

21 CHARACTERS IM STRING

238649

237¢d
2584
2374
24 ¢
2419
29424
2938

2934
FOR
2459
24466
247
QL
4E 1
428
439
4254
4B5G
A5G
g7
44826
FAPE
41 &g
311
4 12e
413:
4148
4156
g1 SEf
317@
418¢

UFLAG=1:REM UNDERCARRIAGE -
i - DOWN, & - UP
EFLAG=1:REM CLIMB RATE
ANG=@ ! TAKEOQY=0: LMD=0
AIRSPEED=0
DIST=8:REM DISTANCE COVERED ’RANGE’
ALTIMETER=@
ELEVATE=®:REM ANGLE QF ELEVATION
WA=@:REM WING ANGLE; USED 1IN
HORIZON PRINTOUT
FUEL=75@: CRASH=@:F2=@:F 1=@: REM
DIRECTION CHANGE/COMPASS ROUTIME
CLOCK=@:REM TIME
K=
RETURN
SID=S54272
FOR L1=% TO 23
FOKE SID+L1,®
NEXT L1
POKE SID+24,15
POKE SID+5,15
POKE SID+&, 255
POKE SID+4,17
FOR L1=48 TQ 22@ STEP .7
FOKE SID+1,L1
NEXT L1
FOR L1=28 TO 2@0¢
POKE SID+1i,L1
MEXT L1
FOR Li=2@& TO 28 STEP -1
POKE SID+1,L1
MEXT L1
POKE SID+1,@
RETURM
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BBC Micro Listings

Space Landing

10 REM SPACE LANDING SIMULATION I

20 PRINT RND([TIME)

0 HEM #4585k sdeskbsktssataskeiss

40 REM SET STARTING VALUES

50 FUEL=200+RMD[1])*40

BO VELOCITY=RND(1)*20-6

70 HEIGHT=500-BMND[1]*10

B0 MODE 6:VDU 18,1,2;0;

90 PHINT " FUEL";TAB[12);" VELOCITY";TAB(24);" HEIGHT"
100 REM *SSR4Radsts stz sssnsssdssshrss

110 REM MAJOR CYCULE

120 PROCpicture

130 IF FUEL<=D THEN FUEL=0:THRUST=0:GOTO 170

140 AS=INKEYE&([0]

450 IF A$<"0D" DR A%>"5" THEN 130

160 THRUST=VAL[A%]+.1

470 FUEL=FUEL-THRUST

180 FLAG=THRUST-2

190 THRUST=0

200 HEIGHT=HEIGHT+VELOCITY+FLAG/4

210 VELOCITY=VELOCITY+FLAG

220 IF HEIGHT<=10 THEN 240

230 IF HEIGHT>10 THEN 120

240 IF VELODCITY>—9 AND VELOCITY<S5 THEN 230

250 PRDCrule

260 PRINT "YOU HAVE CRASHED INYO THE SURFACE,,."
270 IF HEIGHT>D THEN HEIGHT=—HEIGHT

PaD GOTOD 320

290 PRINT "YOU HAVE LANDED SAFELY!"

300 PRINT "YDUR SKILL RATING IS"INT{-1000%*FUEL/(VELOCITY-HEI
GHT] ]

310 HEIGHT=0

320 PROCrule

330 PRINT "FINAL. INSTRUMENT READINGS WERE:"

340 PRINT ™ FUEL";TAB[12]:" VELOCITY";TAB(24]);" HEIGHT"
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350 PROCpictura

360 PROCrule

370 IF HEIGHT>=0 THEN END

380 IF HEIGHT<O THEN PRINT "NEwW CRATER ON MOON"INT[ABS[100%(
HEIGHT+.2]/3] )/100"METERS DEEPI"

330 PRINT "YOUR SKILL RATING IS "INT(400*FUEL/[VELOCITY-HEIG
HT])

400 END

410 OEFPROCrule

420 PRINT * M

430 ENDPRDGC

440 DEFPROCpicture

450 PRINT ;INT[100*FUEL)/100;

460 PRINT TAB([12);-INT[100*VELOCITY)/100;

470 IF HEIGHT>=0 THEN PRINT TAB[24);INT[100*HEIGHT]/100

AB0 IF HEIGHT<O THEN PRINT

490 ENOPROG
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Monte Carlo

10 REM MONTE CARLO DEMONSTHATION
20 PROCinitial

30 HEM #HEetedi aesxeReARnssshehed

40 AEM MAJOR CYCLE

60 REPEAT

60 PROCpicture

70 IF P=EP AND (=EQ THEN PRINT;PRINT "DEMONSTRATION OVER":END
B0 PROCmonte

90 UNTIL FALSE
100 REM m$msskasksdhbhtdrirsthtnitsd

110 DEFPROCpicture

120 As[P,Q)="0"

130 M=M+1

140 CLS:PRINT:PRINT

150 PRINT "MOVE"M

160 FOR X=1 TO 10

470 FOR Y=1 TOD 10

180 PRINT A$[X,Y}:" %;

190 NEXT Y

200 PRINT

210 NEXT X

220 ENDPROC

030 HEM S%$5RREkehrkEARrEREEAEEES2E
240 DEFPROCmonte

250 A%[P,a)=""

260 G=0

270 T=RND(4]

280 ON T GOGSUB 320,330,340,350

280 IF G=0 THEN 270

300 IF G=1 AND RND{1]>.5 THEN 270
310 RETURN

320 IF P11 THEN P=P-1:G=G+1:RETURN
330 IF P<10 THEN P=P+1:G=G+1:RETURN
340 IF G>1 THEN 0=0-1:G=G+1:RETURN
350 IF <10 THEN 0=0+1:G=G+1:RETUAN
360 ENDPRODC

970 BEM *#RSRE50SRSERERBEROREERGR AL
380 DEFPAOCinitial

380 PRINT RMO({TIME)
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400
410
420
430

450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630

MODE 4:VDU 19,0,730319,1,1;0;
DIM A$(10,10)
FOR X=1 TO 10
FOR Y=1 TO 10
AS(X,Y]=n "
NEXT Y
NEXT X
PRINT :PRINT
PRINT "ENTER FIRST START CO-ORDINATE (LESS
INPUT P
IF P<1 OR P>0 THEN 480
PRINT "ENTER SECOND START CO-ORDINATE [LESS
INPUT Q
IF 0<1 OR 010 THEN 520
PRINT:PRINT
PRINT "ENTER FIRST END CO-ORDINATE [LESS
INPUT EP
IF EP=P OR EP<1 OR EP>10 THEN 580
PRINT "ENTER SECOND END CO-ORDINATE [LESS
INPUT EQ
IF EG=0 OR EO<1 OR EQ>0 THEN 580
A$(P,Q)="0"
A$ (EP,EQ)="X"
ENDPROC

263

THAN 10]"

THAN 10]"

THAN 1D]"

THAN 10)"



Simultaneous Equations

10 AEM SIMULTANEOUS EQUATIONS

20 PRINT RND([TIME)

390 MODE 6:VDU 19,1,330;

40 HS=0

50 FD=RAND([1])

60 PRINT:PRINT “DECAY FACTOR IS"FD

70 PROCdelay

80 CLS

90 PRINT:PRINT

100 PRINT "ENTER NUMBER OF CELL X TO START [LE
55 THAN 40)™

110 INPUT CP;IF CP<1 OR CP>38 THEN 110
120 PRINT:PRINT

130 PRINT "wE HAVE"CP"X CELLS"

140 PRINT:PRINT

150 PRINT "ENTER NUMBER OF CELL Y TQ START [LE
S5 THAN 40)"

160 INPUT EP:IF EP<1 OR EP>39 THEN 160
170 CLS:PRINT:PRINT "PLEASE STAND BY..,."
180 PROCdelaysCLS

190 DA=1

200 IF CP>EP/FD THEM CP=EP/FD

210 PRINT ™ "

220 PRINT "TIME ELAPSHI:"DA

230 PRINT INT(CP]"CELL X"

240 PRINT INT{EP)"CELL Y"

D50 AEM ®EEdrksSAdssk etk ERELR4RT 4D

260 REM MAJOR CYCLE

270 PROCdelay

280 DA-DAH

200 PRINT * "

300 PRINT "TIME ELAPSHD:'DA

310 IF CP>EP/FD THEN CP=EP/FD

320 REM EQUATIONS FOLLOW; MODIFY PARTS OF THEM TD SEE WHAT
HAPPENS

330 CP=CP+( (B*CP-CP*EP/3]*FD])

340 EP=EP+((4%*EP-EP*CP)*.01]

350 PAINT INT(CP}"“CELL X"
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360
370
380
380
400
410
420
430

450
460

470
480
450
8500
510
520
530
540
550
o60
570

PRINT INT(EP)"CELL Y"
IF EP<2 DR CP<2 THEN 410
PROCdeLay
GOTOD 2B0
REM #0shsdhsstdkbredhs tadhisfit
IF DA>HS THEN H5=DA
PRINT ;PRINT
PRINT "YOUR CELL CLASH SIMULATION SURVIVED"
PRINT "FOR"DATIME PERIODS,"

PRINT " fr
PRINT "THE BEST SURVIVAL TIME SO0 FAR IS"HS
PRQCde Lay

PRINT ™ "
PRINT "DD YOU WANT A NEW RUN (Y DR N)7V

A$=GETS
IF A$<O"YY" AND A$<>"N" THEN 50D
IF AS="Y" THEN CLS:G0TO GO
PRINT "OK™:PRINT:PRINT:END
AEM FESETRERRARERORRARE R AR DAk
DEFPROCdeLay
FOR J=1 TO 2000:NEXT J
ENOPROG
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Life

10 REM CONWAY'S LIFE SIMULATION
20 AEM RANDOM INITIAL COLONY

30 PROCinitial

AD REM *#t#&ssksdstdssnsthtdaths
50 AEM MAJOR CYCLE

60 REPEAT

70 GENERATION=GENERATION+1

80 PROCpicture

90 PROCevolve

100 UNTIL FALSE

110 REM S#ttstsssrssrsissnsensens
120 DEFPROCevolva

130 FOR X=2 TO 12

140 FOR Y=2 TO 12

150 C=0

160 IF A$[X-1,Y-1}="X" THEN C=C+1
170 IF AS$(X~-1,Y)="X" THEN C=CH+1
180 IF AS$[X-1,Y+1}="X" THEN C=C+1
190 IF A$[X,Y-1)="X" THEN C=C+1
200 IF AS$[X,Y+1]="X" THEN C=C+1
210 IF AS$[X#,Y-1]="X" THEN C=C+1
220 IF A$(X+1,Y])="X" THEN C=C#+1
230 IF AS[X+1,Y+1)="X" THEN C=C+1
240 IF A$[X,Y)="X" AND C<>2 AND C<>3 THEN B$[X,Y)=" "
250 IF AS$[X,Y]=" " AND C=3 THEN BS$[X,Y]="X"
260 NEXT Y

270 NEXT X

280 ENDPROC

0G0 REM SRR ERRRSRDREEREELRERE
300 DEFPROCpicture

310 CLS

320 PRINT

330 PRINT TAB[4);"GENERATION"GENERATION
340 PRINT

350 FOR X=2 TO 12

360 FOR Y=2 TD 12

370 AS([X,Y)=B$[X,Y)

380 PRINT A$(X,Y);
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380
400
410
420
430
aan
450
450
470
480
490
500
510
520
530
540
550
660
570
580
590
600
810
620
630
640
B50
660
670
BBD
A0
700

NEXT Y
FOR Y=42 TO 2 STEP-
PRINT A$[X,Y);
NEXT Y
PRINT
NEXT X
ENDPROC
REM Wi e oo e e e i i e oo de e ik
DEFPHOGini tial
PAINT AND[TIME)
vDbu 18,0,1;0;19,1;3;0;
DIM A%${13,13),B%[13,13)
PRINT:PRINT " PLEASE STAND BY,.,"
FOR X=1 TO 13
PRINT 14-X;
FOR ¥Y=1 TO 13
IF X=1 OR Y=1 OR X=13 DR Y=13 THEN 570
IF RND[1]>.56 THEN A$[X,Y)="X":G0TO 580
AS[X,Y]=" ®
B$(X,YI=A&(X,Y]
NEXT Y
NEXT X
BOTO 650
READ D:zIF D=88 THEN 6SD
READ E:A$(D,E)="X":B$({D,E]="X"
GOTOD 620
GENERATION=0
ENDPROC
DATA 5,5,5,8,6,5,5,8
DATA 7,7
DATA 8,6,8,8,0,5,9,8
DATA 99
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Robot Logo

100
105
107
110
120
130
140
150
160
170
1B0
190
200
210
220
230
240
2ol
=60
270
280
240
300
310
320
330
340
350
360
370
380
390
400
410
420
430
441
450
460

HEM ROBOT LOGO

REM EBC VERSIDON

MODE 7

PROGinitialise

GOTa 490

HEM #ddddksdsdsktmndihrtokn
REM

HEM

REM

HEM

REM

REM

REM

REM

AEM

REM

REM

REM

AEM

REM

REM

REM

REM

REM

DATA v

HEH aeafic e ol U 20 0 e o o ol e ol 03 o e ke
REM INT UX,AX
WX=INT[UX+.5] : AX=INT [ AX+,5]
AETURN

REM *%$%sidsdbadkddhihkyk
REM PRINT OUT

CLS

PRINT "STEP"PSN'" » ":A$[PSN] :PRINT
FOR J=1 TO DEPTH

FOR K=1 TO BREADTH

PRINT Z$[J,K];

NEXT K

PRINT

NEXT J
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470 RETURN

480 HE" WA A A A e R Bl o o

490 REM READ PROGRAM

500 CHNT=CNT+

510 READ A$[CNT]

520 IF A$[CNT)="*" THEN 550

530 1F CNT<20 THEN 500

540 REM ®*&skdddakinohiegdihdikyiy

550 REM EXECUTE PROGRAM

560 PSN=0:REM PROGRAM STEP NUMBER

570 PSN=PSH+1

580 IF PSN=21 THEN 580:REM END

590 FLAG=D

600 M3$=A$[PSN]

610 IF M$="*" THEN B10:RFEM END

620 N$=LEFT$(M%$,2)

B30 IF N&="ST" THEN 560:REM START AGAIN
640 IF N$="PR" THEN GOSUE 3B0Q:REM PRINTOUT
650 IF N$="FO0" THEN FLAG=1

BED IF N$="BA" THEN FLAG=2

670 IF N$="TU" THEN FLAG=3

580 IF N$="HO" THEN FLAG=4

690 IF N$="CL" THEW FLAG=H

700 IF N$="GO" THEN FLAG=G

710 IF N$="RA" THEN FLAG=7

720 IF N$="RE" THEN FLAG=8

730 IF N3$="EN" THEN FLAG=2

740 IF N$="FA" THEN FLAG=1D

750 IF FLAG<1 THEN 570

760 ON FLAG GOSUB 7B4,940,1000,1160,1220,1260,1400,1460,1530

»1580
765 GOTD 570
770 REM AREkabaka shxnes Ky s
780 AEM FORWARD

790 M$=MID$(MS,4]

800 IF ASC[M$)=87 THEN M$=MID${M$,6)
810 F$="F"

B2D NUM=VAL[M$]

B30 FOR E=1 TO NUM

840 IF UX<1 OR LX>DEPTH THEN 8BO

B50 IF AX<1 OR UX>BREADTH THEN BAD
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BED Z$[UX,AX)=T$

B8O IF F$="F" THEN UX=LX+UP;AX=AX+AC*2
BSD IF F$="B" THEN UX=UX—UP :AX=AX--AC%2
000 GOSUB 34D

910 NEXT E

g20 RETURN

Q30 REM #*¥$dskksgmathshilksgs
840 REM BACK

950 M$=MIUS[M$,a)

860 IF ASG[M$)=75 THEN M$=MID$[M$,3)

870 F$="g"

980 GUTO 820

Qsﬂ HEH 0 o0 250 00 AR A R R kA

1000 REM TURN

1010 M$=MIG${MS,4a)

1020 IF ASC[M$]=78 THEN M$=MID§[M$,3)

1030 NUM=VAL[M$]

1040 Y=INT([NUM+17.5]/45)

1050 IF Y=0 OR Y=8 THEN RETURN

1060 FOR J=1 TO Y

1070 IF UP=-1 AND AC=D THEN AG=1:GOTOD 113D

1080 IF UP=0 AND AC=1 THEN UP=1:G0TO 1130

1080 IF UP=1 AND AC=0 THEN AC=-1:60TO 1130

1100 IF UP=0 AMD AC=-1 THEN UP=-1:BOTG 1130

1410 IF [UP=—1 AND AC=—1] OR [UP=1 AND AC=1] THEN AC=0:GOTO 1
130

1120 IF [UP=—1 AND AC=1] OR [UP=1 AND AC=—1) THEN UP=D
1130 NEXT J

1140 HETURN
1150 REM e 06 000 20 95 N o 3ol o o o g o o o ok o
1160 REM HOME

1170 AX=INT[[BREADTH+,5)/2]
1180 UX=INT([DEPTH+.5]/2]
1190 UP=-1:AC=0:;BREM FACES UP

1200 RETURN

1910 FEM *Shkidskhdss andhadeds
1220 RicM CLEAN

1230 GOSUB 1870

1240 RETURN

1950 REM *¢*kskssssksdkbbsdsds
1260 REM BO X,Y
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1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1380
1400
1410
1420
1430
1440
1450
1460
1470
1480
1480
1500
1510
1520
1530
1540
1550
1560
1570
1580
15380
1600
1610
1620
1630
1640
16850
1660
1674

P=0

P=P+1

IF MID$[M$,P,1)="," THEN 1320
IF P<LEN[M$] THEN 1280
RETUAN:REM ERROR
IX=VAL[MID$[M%$,4,P-1]]
AX=NMAL[RIGHT$[M$ ,LEN(MS}-F}]]
GOSUB 344

IF UX<1 OR UXXDEPTH THEN 1380
IF AX<1 OR AX>BREADTH THEN 1380
ZE[LX, AX] =RS

AETURN

REM 06 230985 ol 0 20 00 o oG e 200 e 70 ol 0 e ol e

REM RAND DM
AX=INT(RMD[1)*BRAEADTH]
IX=INT[RND [1 }*DEPTH]
Z8[UX,AX)=RS

RETLUAN

HE‘] T 000 a0 00 o o0 i L ol 3 A

REM REPEAT
MS=MID$[M$, 4]

IF ASC[M$)=69 THEN M3=MID$[MS$,5]
RECNT=VAL[M3)

MARK ER=PSN

RETURN
REM S#sdkinsdsdsdksdssrsd

REM END REPEAT
AECKNT=RECNT-1
IF RECNT>0 THEN PSN=MARKER

RETUAN
REM #¥hdddhkndhgihinghnikn

REM FACE

M$=MIDS[M$,4)

IF ASC[M$)=69 THEN M$=MIDS[M$,3)
NUM=VAL[M$]
Y=INT[[NUM+17.5)/45)*45

IF Y=0 OR Y=360 THEN UP=—1:AC=0
IF Y=45 THEN UP=-13:AC=1

IF Y=80 THEN UP=0:AC=1

IF ¥Y=135 THEN UP=1:AC=1

IF ¥Y=180 THEN LP=1:AC=D
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1680
16910
1704
1710
1720
1730
1740
1750
1760
1770
17810
1790
1800
1914
1820
1830
1B40
14850
1860
1870
1880
1890
1900
1910
1920

IF ¥=225 THEN U(P=1:AC=—4

IF Y=270 THEN UP=01:AC=—4

IF ¥=3156 THEN UP=-1:1AC=-1

RETURN

BEM e dese ol i e Qoiop o drde oy
DEFPROCinitialise

PRINT RND{TIME]

CLS

REM ADJUST NEXT TwO LINES FOR DIFFERENT MODES
BREADTH=40:REM CHARACTERS ACROSS
DEPTH=p%:REM CHARACTERS DOWN
BAEAD TH=BREADTH-1

DEPTH=-NEPTH-A

UP=—1:AC=0:REM STARTS FACING UP
DIM A${20):AEM FOR ROBOT PROGRAM
DIM Z$[DEPTH,BREADTH] :REM DYSPLAY
T§="X":A$="X":REM SYMBOL FOR ROBOT'S TRAIL
AX=01 UX=0

REM FILL ARRAY WITH SPACES

FOR J=1 TO DEPTH

FOR K=1 TO BREADTH

2${J,K]=" t

NEXT K

NEXT J

ENDPRCC
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Point Duty Robot

100
105
107
1aQ
120
130
140
150
160
170
180
190
200
2140
220
230
240
260
260
270
280
290
304
310
320
330
340
350
360
480
480
500
210
520
530
540
550
560
570

REM POINT-DUTY ROBOT

REM 8BC VERSION

MODE D

PRCCinitialise

GOTOD 480

REM #@Edkddsdsdrdssdesdhns
REM

REM

HEM

REM

REM

REM

AEM

REM

REM

REM

ABM

REM

REM

REM

ABM

REM

RBEM

REM

DﬁTA nEn

REM #sdddddsdidknfbdhsdts
REM INT UX,AX
WX=INT[UX+,5) s AX=INT [AX+,5]
AETURN

REM $*#R2tsshekeaithsn
REM READ PROGRAM
CNT=CNT+1

READ A$[CNT]

IF AS[CNT]}="*" THEN 550
IF CNT<20 THEN 500

REM ®54sfdthansedestsis
REM EXECUTE PROGRAM
PEN=0:REM FROGRAM STEP NLMBER
PEN=PSN+1
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580 IF PSN=21 THEN 580:REM END

590 FLAG=0

50D M$=A$[PSN)

B10 IF M$="*" THEN 610:REM END

620 N$=LEFT$(M3,2]

530 IF N$="ST" THEN 560:REM START AGAIN
650 IF N$="F0" THEN FLAG=1

660 IF N$="BA" THEN FLAB=2

670 IF N$="TU" THEN FLAG=3

680 IF N$="HO" THEN FLAG=4

700 IF N$=YGO" THEN FLAG=5

710 IF N$="RA" THEN FLAG=6

720 IF N$="HE" THEN FLAG=7

730 IF NS="EN" THEN FLAG=8

740 IF N$="FA" THEN FLAG=8

750 IF FLAB<1 THEN 570

760 ON FLAG BOSUB 780,940,1000,1160,1260,1400,1460,1530,1580
765 GOTD 570

770 AEM R o e o e o e e e e

780 REM FORWARD

790 M$=MID$[M$,4)

800 IF ASC[M$}=67 THEN M$=MIDS[M$,6]
810 F$=VF"

820 NUM=VAL(M$)

830 FOR E=1 TD NUM

g40 IF UX<1 OR UX>DEFTH THEN B8O

B50 IF AX<1 OR LX>BREADTH THEN 8BD

BBD PLOT 69,AX,UX

880 IF F$="F" THEN UX=UX+UP3AX=AX+AC*2
850 IF F$="B" THEN UX=UX-UP:AX=AX-AC*2
900 GOSUB 340

910 NEXT E

520 RETURN

930 AEM Sk ardr e ddropadr ok dedrapdp e dedr gy o
940 REM BACK,

950 M$=MID$(M$,4)
960 IF ASC(M$)=75 THEN M$=MIDS$[M$,3)

9706 F$="B"

980 GOTO 820

990 REM 2 E RS E LR 220t
100G REM TURN
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1010
1020
1030
1040
1050
1060
1065
30
1070
1075
1130
1080
130
1085
30
1080
1095
1100
1105
1110
1145
1120
1130
1140
1150
1160
1170
1180
1180
1200
1210
1220
1230
1240
1250
1260

M$=MIDS(MS$,4)

IF ASC(M8])=78 THEN M$=MIDS(M$,3]
NUM=VAL [M$)

Y=INT[ [NUM+11 .25)/22.5])

IF Y=0 OF Y=16 THEN RETURN

FOR J=1 TO Y

IF

IF
IF

IF

IF

IF
IF
IF
IF
IF
IF
IF

[UP=—2 AND AC=0) OR [UP=2 AND AC=2) THEN AC=1:GOTO 11

UP=~2 AND AC=1 THEN AC=2:G0TGQ 1130
(UP=—2 AND AC=2] OR [UP=0 AND AC=-2} THEN UP=-1:GUTO

(UP=-1 AND AC=2)} OR [UP=1 AND AC=-2] THEN UP=0:GO0TO 1
[UP=0 AND AC=2) OR [UP=2 AND AC=-2] THEN UP=1:G0TO 11

UP=1 AND AC=2 THEMN UP=2:GOTD 1130
UP=2 AND AC=1 THEN AC=0:G0TO 1130
UP=2 AND AC=0 THEN AC=-1:G0TD 1130
UP=2 AND AC=—1 THEN AC=—2:GOTO 1130
UP=—t AND AC=-2 THEN UP=-2:G0TJ 1130
UP=-2 ANO AC=—2 THEN AC=1:G0TQ 1130
UP=-2 AND AC=—1 THEN AC=0

NEXT J

RETUAN
REM skt dor i kAo % %

REM

HOME

AX=INT[ [BREADTH+,5)/2]
UX=INT( [DEPTH+.5)/2)
UP=-~2:AC=0;REM FACES UP

RETLRN
REM Bh¥fxsdsaersfhydsihy

HEM

CLEAN

GASUB 1870

RETURN
AEM ###tasktssdsahtrtins

REM

GO X,Y

1270 P=0

1280 P=P+1

1280 IF MID$(Ms$,P,1]="," THEN 1320
1300 IF P<LEN[M%]) THEN 1280

1310 RETURN:REM ERRADH
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1320
1330
1340
1350Q
1360
1370
1380
1390
1400
14110
1420
1430
1440
1450
1460
1470
1480
1480
1500
1510
1520
1530
1540
1560
1560
19570
1580
1580
1600
1610
{1620
1630
1635
1640
1645
1650
16565
1660
1665
1670
1675

UX=VAL{MID$[M$,4,P-1]}
AX=VAL{RIGHTS[M$,LEN[MS])—P) ]
BOSUB 340

IF X<1 OR UXSDEPTH THEN 4380
IF AX<1 OR AX>BREADTH THEN 13ED
PLOT 69,AX,UX

RETURN

REM WA FET ekl

REM FAND OM
AX=INT{RAND[1)*BREADTH]
UX=INT{RND {1 )*DEPTH)

PLOT 69,AX,UX

RETUAN

REM 3 200 55t e 00 e 2 20 ol o0 o e e oo e okt

REM REPEAT

M$=MID$[M$,4]

IF ASC[M$]=69 THEN M$=MID$[MS$,5)
RECNT=VAL[M%]

MARK ER=PSN

RETURN
FIEM 5 e sk o e b e b ol ol 0 o o e e

REM END REPEAT
RECNT=RECNT-1

1F RECNT>0 THEN PSN=MARKER
RETURN

AEM *&sdfkskrdxgirshgdryd

REM FACE

MS=MID$([M$,4)

IF ASC{M$)=69 THEN M$=MID$(K$,3]}
NUM=VAL([M$)
Y=INT[{NUM+14.25)/22.5])%22.5

IF ¥=0 OR Y=36D THEN L®P=—2:AC=0
IF Y=22,6 THEN 1#°=-2:AC=1

IF Y=45 THEN UP=-23AC=D

IF Y=G7.5 THEN UWP=-1:AC=2

IF Y=90 THEN UP=]:AG=2

IF Y=112.5 THEN iP=t:AC=2

IF Y=135 THEN UP=23;AC=2

IF Y=157.5 THEN 'P=2:AC=1

IF ¥Y=180 THEN UP=23AC=0

IF Y=202,5 THEN IUP=2:AC=—1
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1680 IF Y=225 THEN UP=2:AC=2

1685 IF Y=247.5 THEN UP={;AC=-2

1690 IF Y=270 THEN UP=0:AC=-2

1685 IF Y=292,5 THEN UP=-13:AC=-2

1700 IF Y=315 THEN UP=-2:AC=-2

1705 IF ¥=337.5 THEN UP=-2:AC=-1

1710 RETURN

1720 REM %eskdobdkdordddbddtdds

1730 DEFPRDCinitialise

1740 PRINT RND[TIME]

1750 CLS

1760 REM ADJUST NEXT TWO LINES FOR DIFFERENT MODES
1770 BREADTH=1280:REM CHARACTERS ACROSS
1780 DEPTH=1024:REM CHARACTERS DOWN
1780 BREADTH=BREADTH-

1800 DEPTH=DEPTH-3

1810 UP=—2:AC=0:RBM STARTS FAGING UP
1820 DIM A$[20):REM FOR ROBOT PROGHRAM
1830 UX=0:AX=UX

41840 ENDPROC
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Connect Four

10 REM CONNECT FODUR

20 REM BBC vereion

30 REM A, W. PEARSON

40 MODE 6:VDU 10,0,4;0;

50 PRINT

60 PRINT

70 PRINT VYCONNECT FOUR"

80 PRINT

P0 PRINT “ENTER YDUR MOVE AS A NUMBER BETWEEN®
100 PRINT "™ AND 8, ENTER O FOR A NEW GAME..."
110 FOR F=1 TO 1D00:zNEXT F

120 DIM A%(10,10},.B(10,2)

130 FLAG=O

140 C$="N":H$="o"

150 FOR F=1 TO 8

160 B(F,1)=5

170 NEXT F

180 FOR F=1 TO 86

180 FOR 6=1 TO B

200 A$(F,G)=","

210 NEXT &

220 NEXT F

230 REM kkkbkkkkkbkkk g RRERgg
240 ABEM ACCEPT HUMAN MOQVE

250 PROCboard

260 PRINT:PRINT “YOUR MOVE,.."
270 INPUT A

280 IF A=0 THEN HAUN

290 IF A<1 OR A>B THEN 270

300 L=0

310 IF A$[L+1,A)<O"." OA L=6 THEN 340
320 =L+

330 &0OTO 310

340 IF L=0 THEN 270

350 AS$[L,A)=HS

360 B[A,1)=B[A,1]-1

370 PROCboard

380 PROCmovas

380 PROChboard
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400 GOTO 260

A10 REM *SESsssstrsssisssasarniss

420 DEFPROChoard

A30 CLS

440 FOR F=1 TD B

A50 FOA G=1 TO 8

450 PRINT A$(F,G);

470 NEXT G

480 PRINT

490 NEXT F

500 PRINT “42345678"

510 PRINT

520 IF FLAG=1 THEN PRINT "I HAVE WON":END
530 ENDPROC

G40 REM #$45sistssstisrsssssntsss

550 DEFPROCmoves

560 PRINT "MY MOVE..."

570 My=0

580 FOR F=1 TO0 B

590 B(F,2]=0

600 REXT F

610 FOR F=1 TO B

620 FOR X=-1 TO 1

630 FOR Y=-1 TO 1

640 IF B[F,1)=0 THEN 68D

650 IF AS[B[F,1)+X,FY)}="" OA A$[B[F,1}+X,F+Y)="_." THEN 680
660 IF ASIB(F,1)+X,F+Y)=H$ THEN GDSUB 810
B70 IF AS[B(F,1)+X,F+Y}=C% THEN GOSUB 9210
680 NEXT Y

680 NEXT X

700 NEXT F

710 P=0

720 FOR F=1 TD 8

730 IF B[F,2)>P THEN P=B{F,2):N=F

740 KEXT F

750 AS[B[N,1),N)=C8

760 B[Ny1)=B[N,1]-1

770 NAO

780 P=0

780 ENDPROC
A00 REM *Sddssssidsnsdssssdies s
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B10 Mv=2

B20
830
840
850
860
870
880
890
900
9a
820
B30
840
850
Q60
870
280

M =MV

IF A$[B(F,1)}+(X*2) F+(Y*2)}=H$ THEN MV=MV+10
IF AS(B{F,1)-X,F-Y)=H$ THEN Mv=MV+20

IF MV<3M1410 THEN 870

IF A$(B(F,1)+[X*3],F+[Y*3])=H$ THEN Mv=Mv+1000
B(F,2}=B[F,2)+MV

M=Q

RETUAN

REM R ek o e ek ak ok ok ok ek ko

My=2

M1=MY

IF AS(B(F,1)+(X*2],F+[Y*2]))=C$ THEN MV=MVig

IF AS[B(F,1]-X,F-Y)=C$ THEN MV=MV+20

IF MV<>M1+9 THEN 970

IF A$(B[F,1}+(X*3),F+(Y*3]1)=C$ THEN Mv=MV+2000:FLAG=1
B(F,2)=B(F,2)+Mv

RETURN
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Washington D.C,

10

20

30

AD

50

60

70

80

20

100
110
120
130
140
150
160
170
180
WER
180
200
21d
220
ed0
240
250
260
270
280
290

300

REM WASHINGTON D,C, — BBC version

BOSUB 1160:AEM INITIALIZE
ABM et rfyeiehgrinserrd

REM MAJOR CYCLE
P=INT (P+{P*273/ML] ]
GOSUB 160:AEM PRINTOUT
GOSUB 510:REM CALCULATE
REM NOW CMECK END GAME
GOSUB 710:REM STANDARD OF LIVING

GOSUB 7B0:REM INFLATION RATE

GOSUH BAD:AEM UNEMPLOYMENT

IF GAME=1 THEN CLS:GUTO 880

GOTO 50

REM 3 2l ol 25t e ol 3t ol ol e ok sk ol skealeak ook sk alak ek ok

REM PRINTOUT

cLsS

PRINT "PRESIDENT ";A$;":"

PAINT "YOUR ADMINISTRATION HAS BEEN IN PO
FOR"Y+Z/4"YEARS"

PRINT * "

PRINT ™ STATE OF THE NATION— "
PRINT " "

PRINT "POPULATION'P

PRINT "NO. UNEMPLOYED“INT{U)™ "INT[100*W/P)"g"
PHINT "CURRENT WAGES $"WD" INFLATION"INT(IP]"x"
PRINT "GOVT, EXPENDITURE LAST GTR, $M"GE

PRINT "UNEMPLOYMENT COST $M"INT(10*G6U]/1D

PRINT "INCOME FROM TAXES $M"INT[GI*10)/10
PHINT "BUDGET SURPLUS([+)/DEFICIT(-] $M"INT(BD*10}/10
PRINT "GHOSS DOMESTIC PRODUCT $MMINT(GDP*10]1/10
IF Y+2/4>,5 THEN PRINT "CHANGE IN LIVING STANDARD'INT[(2

*( [REDP/AEGDP] *100)-100]/3]"%"

a0
320
330
340
350
360
370

PRINT "

PRINT "PUBLIC INVESTMENT"Y"Q"Z"S$MMINT[IV*10)/10
PRINT " A

PRINT "0K, PRESIDENT ";A$:",,.."

INPUT "ENTER GOVERNMENT SPENDING $M"}BOE

INPUT "ENTER COST OF WAGES $M":WN

PRINT "IS YOUR ADMINISTRATION IN FAVOR OF"
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380 PRINT "IMMIGRATION THIS GUARTER [Y/N]?"

390 X$=INKEY$

ADD IF X$<O"Y" AND X3<>"N™ THEN 350

410 PRINT TAB[20);"(K.,.";X$

420 FOR H=1 TO 4000:NEXT H

430 IF X$<>"Y"™ THEN RETURN

440 PRINT "HOW MANY IMMIGHANTS WILL YOU ALLOW

NTO THE us?"

450 INPUT M

460 IF M<0 THEN 450

470 P=P+M

480 RETURN

480 REM W e el A ol e e a et i ol gl A 2 o

500 REM CALCULATIDNS

510 CN=Ct+[CN*IP/100]

520 U=P*[GE+IV]/[CN*10)+P*[IP/1000)

530 GU=U*WN/ML:REM UNEMPLOYMENT COST

540 GI=[[[P-L1)*WN*,4)/ML) :REM INCOME
FROM TAXES

550 BD=BD+5I-GU—-GE:REM BUDGET DEFICIT

560 AGDP=ABDP*[1+{IP/100))

570 GDP=GE+IV+( [P-U)*WN/ML)

580 RGDP=GDP*440/AGDP

580 IP=[[GE+IV]/CN*,1+[WN/WD]/100)*100

BAD IV={CN*57)/[IP*IP]

610 WO=WN

B20 7=Z+1:IF Z>4 THEN Z=1:Y=Y+1

630 RETURN

£40 REM afe e o 2l dfe ol e e xfe e ol el ok i e ok o el

650 REM CHECK BUDGET DEFICIT

660 IF BO>-1000 THEN RETURN

670 BGAME=1

580 FLABG=1

690 RETURN

700 RFM skl e deake oo oo ol ey e o o ol e o e el oo ke

710 REM CHECK STANDARD OF LIVING

720 IF Y¥<,75 THEN RETURN

730 IF INT((2*[{RGDP/AGDP]*100]-100)/3)>15 THEN RETURN

740 GAME=1

750 FLAG=2

760 RETURN
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770
780
780
aoa
810
820
B30
84n
850
860
B70
880
880
500
910
920
930
8940
850
as80
970
980
840

1000
1010

1020
1030
1040
1050
1060
1070
1080
1090
1100

AEM H¥%rntreptdreype i idedirdts

REM CHECK INFLATION RATE
IF IP<15 THEN RETURN

BAME=1

FLAG=3

RETLURN

REM wcaenle e e leie e ok e e e o e o o e ol e o e

AEM CHECK UNEMPLOYMENT

IF INT[U*10D/P)<15 THEN RETURN

GAME=1

FLABG=4

RETURN

REM e e o e R o oo ol o ol el e ol e ot e o

REM END OF THE GAME

PRINT "PRESIDENT ":A%:", YOUR"

PRINT "ADMINISTRATION'S POOH ECONOMICY

PRINT "PERFDRAMANCE HAS LED TD AN UNACCEPTABLE™
IF FLAG=1 THEN PRINT "BUDGET DEFICIT"

IF FLAG=2 THEN PRINT "DROP IN THE STAMDARD OF LIVING"
IF FLAG=3 THEN PRINT "RISE IN THE INFLATION RATE"
IF FLAG=4 THEN PRINT "RISE IN UNEMPLOYMENT™
PRINT " AMONG OTHER THINGS..."
PRINT * "

PRINT "THE LACK DF CONFIDENCE IN YOUR"

PRINT "ADMINISTRATION IS SO HAD THERE AHE"
PRINT "CALLS FOR YOU TO RESIGN,..YOU STEP"
PRINT "ASIDE TO ALLOW THE VICE-PRESIDENT TO"
PRINT ™ .0CCUPY THE OVAL OFFICE™

FOR H=1 TO 1000:NEXT H

PRINT " "
PRINT "YOU WERE PHESIDENT FOR™Y+[Z*_25)"YEARS"
PRINT "OURING YOUR TERM OF DFFICE, THE"

PRINT "POPULATION ROSE BY"P-3*ML

PRINT "THE UNEMPLOYMENT RATE BECAME"INT(U*®4000/P)/10"%"

1110 PRINT YAND THE INFLATION RATE BECAME"INT([10*IP)/10°%"
1120 PRINT "STANDARD OF LIVING CHANGED BY"INT{(2°({RGOF/AGDP
1*100)-100)/3) "%"

1130 PRINT "AND THE BUDGET SURPLUS/DEFICIT WAS $MMI

NT(4
1140
1150

0¥en]/10

END
REM *¥#Edsssiksshbinrshrtbsras
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1160 AEM INITIALIZATIDN

1170 PRINT RND[TIME]

1180 MODE 6:VDU 19,0,3;0:19,1,0:0:
1180 ML=1000%1000

1200 P=S*ML:REM POPULATION

1210 U=P/10:REM UNEMPILOYMENT

1220 Iv=236:HEM INVESTMENT

1230 GE=118:AEM GOVERNMENT EXPENDITURE
1240 GU=03;REM COST OF UNEMPLOYMENT
1250 GI=0:RFM INCOME FROM TAXES

1260 WN=100:REM NEW WAGES

1270 WO=100:REM OLD WAGES

1290 IP=5:REM IMFLATION PERCENT

1290 GOP=440:REM GROSS DOMESTIC PRODLCT
1300 AGDP=440:REM BASE YEAR GOP

1310 RGDP=440:REM REAL GDP

1320 CN=354:REM ECONOMIC CONSTANT [USED THROUGHOUT)
1330 Z=1:GAME=D: FLAG=0

1340 Y=0:REM YEAR

1350 PRINT "ENTER YDUR LAST NAME"

1360 INPUT As

1370 RETUAN
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Stock Market

10 HEM STOCK MARKET

20 REM BBC vereion

30 PRINT RAND(TIME)

40 MODE 6:VOL 19,0,3;0318,1,1;0;

50 DIM S(5),N[(5),Pi5).0(5)

60 S(1)=1.48:5(2]=1.95:5(3)=2.49:5(4]=2,99:5(5)=3.40
70 N[1]=2000:N[2]=1500:K(3)=1200:N{4)=1000:N(5)=B00D
B0 BB=2E65:TV=15000:00=%5000:DAY=1

80 PRINT:PRINT *ENTER YOUR GGAL FOR THIS SIMULATION,"
100 PRINT TAB(8):"$%15,000 TO $400,000"

110 INPUT GOAL

120 IF GOAL<16000 THEN PRINT "TOO LOWI":G0TD 390

130 IF GUAL>100*4000 THEN PRINT ®TODO HIGH!":GOTO S0
440 AEM deapdek ek ok ok ok deak ok ke dkak iok ok

150 REM MAJOH LOOP

160 FOR C=1 TO 5
170 REM ADJUST THE 55 IN NEXT LINE TO MODIFY GAME; B0 VERY

HARD, 30 VERY EASY
180 D[C)=AND(55)

180 P(C)=RAND(100-D[C])
200 NEXT C

210 PROCpicturs
220 GOTO 470
030 AEM *%E5SEERER X RN EEEERE

240 DEFPROCpicture

250 CLS

280 PRINT ™ =
270 PRINT "DAYTDAY" YOUR GCAL IS S$"GOAL
280 PRINT " b

200 PRINT "COMPANY MUMBER:"

300 PRINT TAB[2)31:TAB(9);2:TAB[16];3:TAB[25) ;4; TAB(32]35
310 PRINT "CHANCE OF INCREASE [%):"

320 PRINT TAB(2);P(1):TAB(9])P[2);TAB(16];P[3);TAB(25];P[4);
TAB(32] ;P(5)

330 PRINT “"CHANCE OF DECREASE [%):"

340 PRINT TAB(2):D(1):TAB[S9))D(2);TAB[16):D(8);TAB[25);D(4];
TAB[32];D([5]

350 PRINT "CURRENT VALUE PER SHARE:"

360 PRINT "$"sINT(S[1]*100)/100;TAB[8]) ;"8 ;INT(S(2)*100])/100
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370

FRINT TAB[15):"$"; INT[S(3)*100)/1003TAB[23);"$"3INT[S(4)]

*400)/100;

380
380
400

PRINT TAB[30):"$":INT(S[5]*100)/10D
PAINT "ND, OF SHARES HELD3"
PRINT TAB[2]);N[1);TAB(9]):N[2):TAB(16];N(3):TAB[24);:N(4]);

TAB[31]3N([5])

410
420
430
END
440
450
460
470
480
430
500
510
520
530
540
550
560
570
580
580
1)

600
610
620
630
640
650
660
670
GBeOD
680
700
710
720
730

PRINT “BANK $“INT(BB}" TOTAL WORTH $"TV
PRINT * 4
IF TV>G0AL THEN PRINT "YOU'VE HIT YOUR FINANCIAL GOALI";

ENDPROC

REM *%*5%E&xid St s sk Fi st st

REM *% GELL **

PRINT "DO YOU WANT TO SELL ANY SHARES [Y/N)?"
AS=GETS

IF AS<O"Y" AND AS<O'YN" THEN 480

IF A%="N" THEN 700

PROCpicture

PRINT "WHICH ONES TD SELL?"j

AS=INKEY$

IF A%<™"™ DR A%>"S5"™ THEN 530

C=VAL[AS]

PRINT * OK"C

PRINT "HOW MANY OF“CTO SELL"j

INPUT N

IF N>N[C] THEN PRINT "YOU DON'T HAVE THAT MANYI™:G0TO 58

REM ¥EEXARRRR S LR r e Lk Ry

REM ADJUST FIGURES AFTER SALE
BB=BB+5[C]*N:REM ADD VALUE TD BANK
N[C)=N[C)~N:REM SUBTRACT NO, SOLD
Tv=0:REM SET TOTAL WORTH TGO ZERQ
REM NOW DETERMINE CURRENT WORTH
FOR C=1 TO 5

TV=TVv+N[C]*S(C]

NEXT C

TV=TV+BB:REM ADD IN BAMNK BALANCE
PROCpicture

REM *# 922k RE e e st x e Ly

REM & QUY **

PRINT "DO YOU WANT TO BUY ANY SHARES [Y/N]?"
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7480 A$=GETS$

750 IF AS<>"Y"™ AND A$<>"N" THEN 74D
760 IF A$="N" THEN 800

770 PROCpicture

780 PRINT "WHICH COMPANY TO BWY?":
790 AS$=GETS

BOO IF A$<"™"™ OR A$>"5" THEN 7890
810 C=VAL[A%]

820 PRINT ¥ oK'C

B30 PRINT "HOW MANY OF"CY"TO BUY";
B40 INPUT N

850 IF N*S[C])>BB THEN PRINT "YOU DON'T HAVE ENOUGH MONEY[":G
OTO 840

BED REM **sxsssisadtdssissssisiss
870 REM ADJUST FIGURES AFTER BUY
880 BB=BB-S(C)*N

880 N[C]=N[C)+N

900 TV=D

210 FOR C=1 TO 5

8920 Tv=TV+N[C]*5(C)

930 NEXT C

940 TV=TV+BB

850 PROCpicture

QB0 [EM $*stksissssksdsssssstbss
870 REM MODIFY ALL INDICATORS
880 Tv=0

990 FOR C=1 TO &

1000 K=AND[100]

4010 IF K<P[C] THEN S[C]=S[C]*(1+[P[C]l/1D0D)])
1020 K=RAND[100]

1030 IF K<D(C] THEN S[C]=S[C]/(1+(D[C]/1000]]
1040 TV=TV+[S[C)*N([C]}

1050 NEXT C

1080 Tv=Tv+HB

1070 QO=Q0*1.005

1080 w=(Tv*100/0Q)-100

1050 IF W=0 THEN W=,1

1100 W=W+6

1110 IF W<{1 THEN W=

1120 IF W>15 THEN W=15

1130 RESTORE
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1140
1150
1160
1170
11860
1180
1200
1210
1220
1230
1240
1250
1260
1270
1280
1280
4300
1310

FOR T=1 TO W
AEAD A$
NEXT T

PRINT

REM #*kdkkkkbgxghpyihhkesirii

REM G
PRINT
PRINT
PRINT

IVE RATING, START NEW ROUND

"YOUR RATING AFTER THAT ROUND DF"
"TRADING IS *"3A$;"'"

sPRINT "  <PRESS SPACEBAR TO CONTINUE >"

A$=BETS
DAY=DAY+1
5070 180

DATA
DATA
DATA
DATA
DATA
DATA

"HOPELESS" ,"VERY, VERY PODR"
IITEHHIBLEH v "AHFUL", Hmﬂ

"VERY ORDINARY","AVERAGE™
AREASONABLE" ,"A LITTLE ABOVE AVERAGE"
"FAIRLY GOOD™,"G00D","VERY GOOD"
MEREAT™ , "EXCELLENT" , "SUPERLATIVE"
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Detroit City

10

20

d0

40

50

60

70

80

a0

100
110
120
130
144
180
180
170
180
180
200
210
220
230
240
250
260
270
280
290
300
MAR
310
320
330
340
350
360
370
380

REM DETROIT CITY - BBC vereion

GOSUB 1640:REM INITIALIZE

GOTO 110
MT=MT+1:REM COUNTS MONTHS

GOSUB B50

IF TP>200 THEN 1560

PRINT "DD YOU WANT TO RESEGN [Y/N)?"

GOSUB 1010

IF A$="Y'" THEN PRINT "OK, CHIEF":END

GOSUB 1380

G0SUB 650

FOR T=1 TO 1000:NEXT T

GOSUB B50

PRINT DO YDU WANT TO EXPAND OUTPUT [Y/N]?"
GOSUB 1010

IF A%="Y®" THEN 1080

IF SF=1 THEN 210

PRINT "DO YOU WANT TO SELL FACTDRY 4 [Y/N)?"
GOSUB 1010

IF A$="Y'" THEN 1250

GOSUB 650

INPUT "HOW MAKY EMPLOYEES TO HIRE";HE
NE=NE+HE:IF HE>D THEN 26D

INPUT "HOW MANY EMPLOYEES TO FIRE";HE
NE=NE—HE

GOSUB 650

P1=AS:REM SET P1 EQUAL TD OLD PRICE

INPUT "WHAT IS YOUR SELLING PRICE™;AS

REM NEXT LINE REJECTS TOO BIG A CHANGE IN SELLING PRICE
IF ABS[P1-AS)>2500 THEN PRINT "TOO BIG A CHANGE FOR THE
KET":GOTD 2ad

CLS

PRINT:PRINT:PRINT

MI=RND[4000]+48%1000:REM THES MONTH'S SALES BY INDUSTRY
C=C+1:PREM COUNTS NUMBER OF MONTHS

IF C<3 THEN 470

M=INT[RAND([1])*10+1)/4:REM INFLATIDON

H B

PRINT "INFLATION RATE THIS QUARTER IS"MHEM
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aH0 PRINT "AVERAGE WAGES BILL WILL NOW RISE TO“
400 Aw=[AW*M/100) +AN

410 PRINT TAB(E);"$"INT[AW]" PER EMPLOYEE"

420 IF INKEY$OOY!" THEN 420

430 PRINT:PRINT TAB[12];"ANY KEY TO CONTINUE"®
440 IF INKEY$="" THEN 440

450 FA=[FA*M/100)+FA

460 C=0 :
470 Y[1)=NE™5/12:REM SALES BASED ON NUMBER OF EMPLOYEES
480 Y[2]=(100-AS/FA)*ML/100:REM SALES BASHD ON MONTHLY

INDUSTRY SALES

490 REM NEXT LINES SET LDWEST FIGLRE FROM Y{[1),Y(2],M(5]
EQUAL TO Y(3)

500 IF Y[1)<Y[2] AND Y{1)<M(5) THEN Y(3)=Y(1):G0TO 540

510 IF Y[2)<Y[1] AND Y[2)<M[5) THEN Y[3)=Y[2):60OTO 540

520 Y(3)=M(5]

530 AEM NEXT LINES DETERMINE MONTHLY SALES

540 IF ABS(P1-AS)<501 THEN Y[3]=3.6*Y(3])/4

550 IF Y[3)>M{5) THEN Y[3)=Y[3])-1975:G0T0 550

560 MC=[MC*M/100]+MC

570 EF=Y[3]/M[5]*100:REM EFFICIENCY % AS SALES D1VIDED BY
TOTAL OUTPUT

580 AC=(MC*[ABS[85-EF)/3]1/100)+MC3AEN AVERAGE COST PER
VEHICLE

590 MP=[[Y[3)®[AS-AC)]~[NE*AN/12)] :REM MONTHLY PROFIT

600 MP=INT(MP/(500%1000])

510 TP=TP+MP/10:REM TOTAL PROFIT IN MILLIONS

620 M=D

630 BOTD 40

640 AEM e e desle el ok sk il el o e e e o o 0 el

650 AEM REPORT PRINTOUT

660 CLS

670 PAINT "INDUSTRY SALES'MI™IN MONTH"MT

60 IF MT>0 THEN PRINT "YOUR SALES:TINT[Y[3]}" ["INT[Y[3)*0O
00/MI)/10"% OF TOTAL )"

690 PRINT * "

700 PRINT "YOU HAVE"NE"EMPLOYEES"

710 PRINT "AVERAGE WAGES ARE $"AW

720 PRINT " OR SM"INT[AW*NE/(400*3000]/12)/40"PER MONTH"
730 PRINT "

740 IF MT=0 THEN RETURN
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750
760
770
780
790
800
810
824
B30
840
B850
860
870
a88a
a80
00
810
220
830
g940
050
860
970

580
8980

1000
1010
1021
41030
1040
1050
1060
1070
1080
1080
1100
1110

PRINT "AVERAGE COST PER VEHICLE IS $"INT[AC)
PRINT "AND AVERAGE SELLING PRICE IS $"INT[AS)
PRINT "S0 THE AVERAGE PROFIT IS $MINT[AS-AC)
PRINT "OR $M"INT[(AS-AC)*Y(3)/(100*1000])/10"PER MONTH"
PRINT J
PRINT "PROFIT FOR THE MONTH IS SM'MP/1D
PRINT "& TOTAL PROFIT TD DATE IS $MVINT[TP*40]/10
PHIHT 1 ) ]
RETURN |

REM #F#udpingiikdkkikidkkiirs

AEM MONTH AEPORT
CLS

IF MT>0 THEN PRINT “YDUR MONTHLY SALES ARE"INT(Y[2])
PHINT r I
PRINT "MAXIMUM MONTHLY OUTPUT:"

PRINT TAB[3);"FACTORY 1:"INT[M[1)])

PAINT TAB[3);"FACTORY 2:"INT[M[2])

PRINT TAB[3);"FACTORY 3:"INT[M(3))

IF SF=1 THEN 83860

PRINT TAB[3);"FACTORY 4:"INT{M[4]]
FIHINT L1 1]
PRINT "TOTAL OUTPUT IS"INT(M(5))
PRINT " "
PRINT "EFFICIENCY LEVEL IS"INT[EF]nhgM
RETURN

REM #%2%fs¥fitikdktdikhehkdrs

AEM GET REPLIES

AS=INKEY$

IF A$<>PYY AND AG<OMN' THEN 4020

PRINT TAB[22];A$

FOR J=1 TO BDD:MNEXT J

RETURN

AEM otx el e e e e ol ol e e o oo ol o o o ol ol 3o o

REM INCREASE OUTPUT?

IF M[4]=0 THEN X=15:60TD 1410

X=18

FRINT “IT WILL COST $M"X" TD EXPAND"

1120 PRINT TAB(B);"OUTPUT BY 13"

1130 PRINT "™ &

1140 PRINT "HOW MANY % DD YQU WISH TD RAISE OUTPUT?"
1150 INPUT BEP:IF EP<0 DR EP>100 THEN 1150
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1160 M[5]=0

1170 FOR T=1 TO 4

1180 M[T)=M[T}+M(T)*EP/100

1190 M[5)=M[5]}+M(T)

1200 NEXT T

1210 TP=TP-EP*X

1220 FOR T=1 TO SDO:NEXT T

1230 GOTO 17Q

1240 AEM *5*SRkekgkkekxrkkdxeshin

1250 REM SALE OF FACTORY FOUR

1260 PRINT "FACTORY 4 IS VALUED FOR SALE AT sM10D4"

1270 PRINT "YOU CAN'T REBUY IT LATER IF YOU SELL
IT..."

1280 PRINT "DO YOU WANT TO SELL [Y/N]?"

1250 GOSUB 1010

1300 IF AS="N" THEN 21D

1310 TP=TP+104

1320 SF=1

1330 M[5)=M[1)+4[2)+M[3)

1340 M[4)=D

1350 GOTOD 170

1360 REM *%xidkkbkddhhpredkhfidire

1370 RBEM CHECK ON LDSSES

1380 IF MP>0 THEN SA=0:G0TQ 1480

1380 SA=5A+1

1400 IF SA>X11 THEN 1420

1410 GOTD 1480

1420 CLS:PAINT

1430 PRINT "YOU JUST MADE YOUR TWELFTH MONTHLY™

1440 PRINT "L0OSS IN A ROW...cvuvsesscnnnwns”

1450 PRINT TAB(6);"YOUR EMPLOYMENT"

1460 PRINT TAH(B];"IS HEREEY TERMINATHE}I!"

1470 END

1480 IF TP>=-250 THEN 1530

1490 CLS;PRINT

4500 PRINT "UNDER YOUHR MAMAGEMENT, THE COMPANY HAS"
1510 PRINT "L.OST MORE THAN $M250!"

1520 GUTD 1480

1530 IF TP>200 THEN 1570

1640 AETURN
1650 HEM #*sdssshstkibkrdithrthass
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1560
1570
15B0
1580
1600
1610
1620
1630
1640
1650
1660
1670
1660
1680
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790

AEM SWEET SWEET SUCCESSI|I
CLSzPRINT

PRINT "WELL DONE! THE COMPANY HAS MADE MORE"
PRINT " THAN $M20D0,. YOU'VE BEEN MADE"
PRINT ¥ A MEMBER OF THE BOARD"

FOR T=1 TO 2000:NEXT T n

END

REM *¥*Fedkdkkibdikbikdkkiyin

REM INITIALIZATION

PHINT RND({TIME]

MODE 6:VDU 18,0,3;0;19,1,1;0;

DIM M{5],Y(5)

NE=12000:AEM STARTING NO EMPLUYEES
An=22905:REM STARTING AVERAGE WAGE
AC=11100:REM COST PRICE/VEHICLE
AS=12000:REM SELLING PRICE
MI=50%*1000: MC=10100

Y{3]=12500

M5=25:EF=77 :FA=160z: 5F=0:MNT=0

FOR J=1 TO §

READ M[J]

NEXT J

RETURN

DATA B900,3250,2500,1625,16275
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Gridiron

10 REM GRIDIRON

20 PRINT RMD(TIME]

30 MODE 63:VDU 18,0,2;0519,1,7;0;
40 GOSUB 70

B0 GOTO 220

60 REM ¥¢*#etdnxtksskiinskbbraxs
70 FOR X=1 TD 1500:NEXT X

g0 RETURN

B0 REM F#4xtRkdkkiistxietnsts
100 PRINT A$;SA

110 PRINT B$;SB

120 RETURN

130 RBEM el R o el ke
140 IF Z$=A$ THEN Z$=B%:RETURN
150 Z$=A$zRETURN

160 RBM bl it P P P B P 2
170 IF INKEY$<>™ THEN 170

180 PRINT " > PRESS ANY KEY <"

190 IF TINKEY$="" THEN 19D

200 PRINT TAB[20];"OK":RETURN

210 HEM *HESSesRssnsssakairihsis

220 REM INITIALIZE

230 DEF FNA[X)=INT[RND{1]*X]}+1

240 PRINT “ONE PLAYER OR TwQ"

260 INPUT X

260 IF X<1 OR X>2 THEN 250

270 IF X=1 THEN VC=1:A$="SILICON COWBOYS":GOTO 300
280 PRINT "WHAT IS THE NAME OF THE HOME TEAM?"
290 INPUT AS:IF A3="" THEN 2490

300 PRINT "AND THE NAME OF THE VISITING TEAM?"
310 INPUT BS:IF B$="" THEN 31D

320 Z3=AS:NU=35

33ap CLS

340 PRINT "THERE ARE"INT[10*[G0-(W/4])]/10"MINUTES TO GO"
350 PRINT TAB([8);Z$" TO0 KICK OFF"

360 PRINT "YOU ARE ON YDUR OWN"NU"™YARD LINE"
370 IF VC=1 AND Z$=A$ THEN GOSUB 70:GOTQ 400
380 PRINT "TO KICK OFF,,,"

390 GOSUB 170
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400 A=FNA[20]+40

410 PRINT Z$;" HAVE,,,"

420 FOR X=1 T0 A

430 PRINT TAB[X/3);"KICKED"X"YARDS"

440 NEXT X

450 NU=NU+X

460 GOSUB 70

470 PRINT "THE BALL IS CAUGHTI®

480 GOSUB 70

490 A=FNA[30]+10

500 FOR X=1 TO A

540 PHINT TAB[X/5);"AND RETURNED'X"YARDS"
520 NEXT X

530 NU=ABS(400-NU+X]

540 GOSUB 140

550 PRINT " "
560 PRINT "THE BALL IS DOWN ON"

570 PRINT Z$"'SPNU"YARD LINE"

580 IF Z$=A$ AND VC=1 THEN GOSUB 70:GOTD 60O
580 GOSUR 170

6D0 TB=10:D=0:SL=NU

610 IF W=60 OR W=180 THEN 2010

620 IF W=120 THEN 2070

630 IF W=240 THEN 2140

640 CLS

B50 PRINT LEFT${AS,6);SA;LEFTS$(B%,6);58

860 PRINT INT([10*([80—-[W/4]1)/10"MINUTES TO GO"
670 BOSUB 70

680 PRINT " i
690 PAINT Z$" IN PDSSESSIONY

700 PRINT TAB[4);D"DOWN"

740 PRINT TAB[4);TG"YARDS TO GO

?Eu FRIHT 1 n
730 PRINT "START AT"SL"YARD LINE®

740 PRINT “NDW ON"NU"YARD LINEM

750 PRINT 100-NU"YARDS TO TOUCHDOWN®

760 PRINT m
770 PAINT "ON THIS PLAY “;

780 IF z$=A$ THEN PRINT A$3;" CAN":GOTO 800
790 PRINT B%;" CAN"

800 PRINT "EITHER 1 — THROW"

295



810 PRINT " 2 - CARRY"

820 PRINT "  OR 3 — PUNT"

830 P=0

840 IF Z$=A$ AND VC=1 AND D<3 THEN P=2:GOTO 900
850 IF Z$=A$ AND VC=1 AND T6<7 THEN P=2:GOTD 900
860 IF Z$=A$ AND VC=1 AND [100-NU)<31 THEN P=3:GOTO 900
870 IF Z$=A$ AND VC=1 THEN P=1:GOTO 800

880 K$=INKEY$:IF K$<™" OR K$>"3" THEN 880

890 P=VAL[KS$):PRINT TAB(10]);"OK"P

500 GOSUB 70

810 W=W+1

920 CLS

930 PRINT Z$;", YOUR QUARTERBACK HAS"

940 PRINT TAB(B);"GOT THE BALL"

950 PRINT " "
960 PRINT "WAIT FOR THE COUNT, ";z$;","

970 PRINT TAB(8);"THEN HIT ANY KEY,,."

980 IF INKEY$<>"" THEN 980

990 GOSUB 70

1000 GOSUB 2200

1010 IF E=11 THEN 2340

1020 PRINT " n

1030 ON P GOTO 1050,1310,1590
1040 BEM #2533tk 530hne%

1050 PRINT "YOU'VE THROWN"E*S"YARDS"
1060 PRINT TAB([4);"AND THE PLAY IS,,."

1070 A=FNA[8)

1080 IF A=1 THEN 1520

1080 A=FNA[E+1]

1100 IF A=1 THEN PRINT TAB[20);"...COMPLETE":GOTO 1220
1110 PRINT TAB(20);"...INCOMPLETE" ;D=D+1

1120 GOSUB 170

1130 PRINT " "

1140 IF D>3 THEN 1160

1150 GOTO 610

1160 PRINT "THAT WAS YOUR 4TH DOWN"

1170 PRINT "AND YOU'VE LOST POSSESSION!|™

1180 D=0:T6=10:NU=ABS[100-NU) :SL=NU

1180 GOSUB 70

1200 GOSUB 140

1210 GOTO 610
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1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1340
1340
1350
1360
1370
1380
1380
1400
1410
1420
1430
1440
1450
1460
1470
14B0
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620

GOSUB 170

NU=NUH[E*5) : TG=TG-[E*5)

IF NU>1D0 THEN 1800

IF Te<1 THEN 1280

D=D+4:IF D>3 THEN 11860

GOTO 610

D=0:T6=10:5L=NU

GOTO 610

F=TREETEEE RIS PP T
A=FNA[15])

IF A=1 THEN 1510

E=A-5

IF E<0 THEN 1440

IF E=) THEN E=1:G0T0 1370
PRINT "GOOD SNAFP, PASS AND AUNY
PRINT "YOU'VE GAINBD"E"YARDSY
GOSUB 170

TG=TB-E:NU=ABS[NU+E} :D=D+1

IF NU>00 THEN 1800

IF T6<1 THEN 1280

IF D>3 THEN 11860

GOTO 610

PRINT “GREAT RUNNING BY THE OPPOSITION HAS“
PRINT "CAUSED YDU TO LOSEABS[E)"YARDSY
TB=TG—E:NU=NLHE:D=D+1

GOSUE 170

IF D>3 THEN 11BD

GOTC 610

REM *##stkatssstdfieedrtdss
PRINT "BAD SKAP,..YDU'VE"
PRINT "FUMBLED,..AND"

PRINT "YDU'VE LOST POSSESSION,,.."
NU=100-KU:D=0: TG=10:5L=NlJ

REM $sstheddehsdetatietning
GOSUB 170

GOTD 480

HEM #*6ASREAREREAEESEOELOXBEE
PRINT "NIGCE PUNT,.."

PRINT "YOU'VE KICKED"E*4"YARDS™
NU=NU+E*4

IF NU>00 THEN 165D
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1630
1840
1650
1660
1670
1680
1680
1700
1710
1720
1730
1740
1750
1760
1770
1780
1780
1800
1810
1820
1830
1840
1850
1860
1870
1880
1880
1900
1810
1820
1830
1940
1850
1960
1970
1880
1990
2000
2010
2020
2030

PRINT " M
GOTO 460

A=FNA[3]

IF A» THEN 1740

PRINT "BUT YOU'VE MISSED THE GOALIIM

IF NU-E*4<B0 THEN NU=ABS(100-[NU-E*3)]:G0TO 1700
NU=20

D=0:TG=10=5L=NU

GOSUB 140

GOSLB 170

GOTO 810

PRINT "...a2uuwes:AND SCORED ™

IF Z§=B% THEN S5B=SB+3:G0TOG 1770

SA=SA+3

GOSUB 100

GOSUB 170

NU=35:G0T0 330

CLS

FOR X=1 TO 5

PRINT TAB[X*2];"TOUCHDOWNI | 1"

NEXT X

IF Z4=A% THEN SA=SA+65:GO0TO 1260

SB=5B+6

GOSlUB 100

PRINT “TO PLAY FOR EXTRA POINT"

GOSUB 170

FHINT 1" ir
PRINT "THE BALL IS SNAFPED,,..PREPARE TO KICK!™
GOSUB 70

GOSUB 2200

IF E>3 THEN PRINT "YQU MISSED":NU=20:60T0 1570
PRINT “YOU SCORED,.,.'"zHU=35

IF Z%=A% THEN SA=SA+1:GOTD 1881

SB=S8+1 :GOTO 1980

GOSUEB 140

BOSUB 100

BOSUB 170

GOTO 330

£0R X=1 TD 10

PRINT TAB[2*X]);"PEAIOD OVEA™

NEXT X
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2040 GOSUB 100

2050 GOSUB 170

2080 GOTO 680

2070 FDR X=1 T0 10

SOBO PRINT TAB[2%X);"HALF TIME™
2090 NEXT X

2100 GOSUB 100

2110 Z$=B%

2120 GOSUB 170

2130 NU=35:W=4+2;G0TO 330

2140 FOR X=1 TO 10

2150 PRINT TAB[2*X);"GAME OVER"
2160 NEXT X

2170 GOSUR 100

2180 END

21480 REM L f by i3 be byl 2B st
2200 E=0:X=10

2210 IF 2$=A% AND VC=1 THEN PRINT "THIS ONE FOR ";A$:G0TO 22
90

2290 E=E+1 1X=X-1

2250 PRINT TAB(E};E

2240 FOR Y=1 TO X*1,5

0950 IF INKEYS$<O"™ THEN Y=X*1,5+%:RETURN
2960 NEXT Y

2270 IF E=11 THEN RETURN

2280 GOTO 2220

2290 FOR E=1 TO FNA[7)42

2300 FOR J=1 TO 60:NEXT J

2310 PRINT TAB[E);E

2320 NEXT E

£330 RETURN

2340 PRINT "TOO LATE!I®

2350 PRINT "YOU'VE BEEN SACKEDIM
2360 E=FNA[4)

2370 IF E=2 THEN 2430

2380 PRINT "AND LOST FIVE YARDS|"
2390 TB=TG+5:0=D+1:NU=NU~-5

2400 GOSUB 470

2410 IF D>3 THEN 1460

2420 GOTO 510

2430 PRINT "AND LOST POSSESSION)™
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2440 D=0;NU=ABS[100-NU+5] : SL=MJ; TG=10
2450 60SUB 170
2460 GOSUB 140
2470 GOTO 610
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Tennis

10 REM TENNIS - BBC version

20 PRINT RND[TIME)

30 MODE 6:VDU 19,0,3;0319,1,1;0;

40 AA=(}:BB=0;T=0:KA=0

50 XA=0:YA=0:ZA=]

B0 XB=0:YB=0:ZB=0

70 DEF FNA[X]=INT[RND[1]*X)+1

B0 INPUT "ONE HUMAN PLAYER OR TwO":A

80 IF A<i OR A>2 THEN 80

100 IF A=1 THEN A$="BJORNX":VC=1

110 IF VC=1 THEN 180

420 PRINT "PLEASE ENTER A SIX~LETTER NAME"
130 INPUT "NAME OF FIAST PLAYER";A$

140 IF LEN[AS$)<6 THEN A$=AS$+" “;GOTD 140
150 A$=LEFT$[A$,5)

160 INPUT "NAME OF SECOND PLAYER™;BS

170 IF LEN[B%)<6 THEN B$=B%$+" ":GUTO 170
180 B$=LEFT%(BS,6]

180 S=1:AA=1:B8

200 CLS

210 P3=A%:R$=B%

AN REM FFERESXESENRLRERPERENEAREERT RSN
230 IF P3%=A% THEN RS5=B%

240 IF P$=B% THEN R$=A$

250 PRINT P%;" SERVING"

260 PRINT "DO YOU WANT TO SERVE 1 ~ FAST"
270 PRINT ® OR 2 -~ SLOW"
280 IF P%=A% AND V{=1 AND SC=0 THEN XB=1:G0SUB 4720:G0T0 330

290 IF P$=A% AND VC=1 AND SC=1 THEN KB=2;GOSUB 1720:G07T0 33D

300 K$=INKEY$

310 IF X8$<™™ OH K$>"2" THEN 300

320 KB=VAL[KS)

330 PRINT:PRINT TAB[6);KB;TAB[10);"> IT'S A ";
340 IF KB=1 THEN PRINT "FAST";

350 IF KB=2 THEN PRINT "SLOW";

360 PRINT " SEAVE..."

470 GOSUB 1720
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380
380
400
410
420
430
440
450
460
470
480
480
a00
510
520
530
540
550
860
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730

IF KB=1 THEN EB=FNA(3):GOTD 400
EB=FNA[8)

IF EB=1 THEN 450

IF EB=3 AND SC=0 THEN 520

IF EB=3 AND SC=1 THEN 530

GOTO B70

REM #**tsfstissisiehshhefssherst
CLS:PRINT

PRINT TAB[8);"....ACE...."

GOSUB 1720

SC=0

IF P$=A% THEN 1140

GOTO 1150

REM ***Esttdexes et neneexeseraetss
CLS:PRINT

PRINT TAB[12);"....0UT...."

PRINT TAB(B):"...SECOND SERVE..."
GOSUB 1720

S56=1

GOTO 230

REM e al e e e e ol o e e ol ol e e o e o ol e ol o e o o o e o e o
CLS:PRINT

PRINT TAB[12]3"u...0UT,...."

PRINT TAB[(9);"....DOUBLE FAULT,,."
GOSUB 1720

SC=D

IF P$=A% THEN 4150

GOTO 1140

REM ##E2Rthktk ki h et et e sereiss
SC=0

CLS:PRINT

IF INKEYS<>"" THEN 690

PRINT R$;", THE BALL IS":PRINT "IN YOUR COURT"
PRINT " "

IF R$=A%$ AND VC=1 THEN 750

PRINT “HIT ANY KEY, WHEN YOU SEE THE ZERO,

ETURN THE BALL,.."

740

IF INKEY$<>"" THEN 740

750 X=4*FNA[3):Y=X

760
770

GOSUB 1720
E=5
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780 PRINT TAB(2%[11-E}}:E

780 Y=Y

BOO S3=INKEYS$

810 IF S&>"" AND E=D THEN BSD

B20 IF S$<>"" THEN 950

B30 IF Y>0 THEN 78D

BAD E=E—~1:Y=X

850 1F E<-4 THEN 590

860 IF E=-1 AND R$=A$ AND VC=1 THEN 890
B70 GOTO 780

880 IF KB=1 THEN EA=FNA(2):G0TO 1000
890 EA=FNA[4]

900 IF E=0 AMD R$=A% AND VC=1 THEN EA=FNA[8)
910 IF EA=1 THEN 940

920 IF R$=A%$ THEN R$=B%:G0TD 870

930 R$=A$:GOTD 670

940 PRINT R$;", YOW'VE HIT THE BALL"
950 PRINT TAB[8);"0OUT OF PLAY..."

960 GOSUB 1720

970 IF R%=A% THEN R$=B$:G0TO 1150

980 GOTO 1140

090 EA=FNA[4)

1000 IF EA=1 THEN 1070

101D PRINT "YDU MISSED THE BALL, AND,,."
1020 BOSUB 1720

1030 PRINT * IT WAS IN...BAD MISTAKE"
1040 GOSUB 1720

1050 IF A$=A$ THEN R$=B%$:G0TO 115D
4060 GOTO 1140

1070 PRINT "YOU MISSED THE BALL AND,.."
1080 GOSUB 1720

4080 PRINT " IT WAS OUT,.WELL LEFT"
4100 60OSUA 1720

1140 IF R$=A%$ THEN R$=B$:60TD 1140
1120 GUTO 4150

1130 REM a2l e ke 0ok ook ol e el g e ol eale o e o 2ol e ol o
1140 AA=AA+1:60TO 1160

1150 BB=BB41

1160 IF AA<S AND BB<5 THEN 1230

1170 1F {BB>4 AND AA<4) OR [BB>3 AND BB-AA>1] THEN AA=1:BB=1
:GOTO 1500
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1180 IF [AA>4 AND BB<4] OR (AA>4 AND AA-BB>1) THEN AA=1:BB=1
:GOTO 1440

1190 IF AA>4 AND AA>BB THEN C$="ADV":D%="
1200 IF BB>4 AND BB>AA THEN D$="aDy":C$="
1210 CS$="[DEUCE":D%="{DEUCE":G0TD 1320
1200 REM S*s*saisikerhdeddesesenanentbs
1230 RESTORE

1240 FOA D=1 TO AA

1250 REAL C$

1260 NEXT D

1270 RESTORE

1280 FOR D=1 TO BB

":60TC 1320
":GOTO 1320

1290 READ D$

1300 NEXT D

1210 RAEM e afe e afe sl afe o ol e ot dje o o o ofe B e ol Moy o 0 ey A ot UK

1320 CLS

1330 PRINT "

1340 PRINT " SET SET SET"

1350 PRINT " "

1360 PRINT * 1 2 3 GAME"

1370 PRINT A$;™ "aXAT M3YAIM™ "M3ZA;M "iCH
1380 PRINT B$;" " XB;" TeYB:" ";2B;" ";D$
1380 PRINT * "

1400 GOSUB 1720
1410 IF T<>1 THEN 230

1420 END
1430 RAEM ##*SERtdakatksdmxminsdniniE sl

1440 CLS

1450 PRINT “GAME TO ";A$

1480 GOSUB 1720

1470 IF S=1 THEN XA=XA+1:C$="0":D$="0" ;GOTD 1560
1480 IF 5=2 THEN YA=YA+1:C$="D":D$=""0":BOTO 1580
1490 IF 5=3 THEN ZA=ZA+1:C$="D":D$="0":GOTO 1600
1500 CLS

1510 PRINT "GAME TQ ":B%

162D GOSUB 1720

1530 IF 5=1 THEN XB=XB+1:C$="0":D5="0":GOTD 1560
1540 IF =P THEN YB=YB+1:C$="0":D$="0":GOTD 1580
1560 IF S=3 THEN ZB=ZB+1:C$="0":D§="0":GOTO 1600
15680 IF [XAD5 AND XB<S] OR [XA<S AND XB>5) THEN 1830
1570 IF [XAD5 AND XA-XB> ) OR (XB>5 AND XB-XA1] THEN 1530
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1580
1580
1600
1610
1620
4630
1640
1650
1660
1670
1680
1690
1700
17110
1720
1730
1740

IF [YAY5 AND YB<5) DR (YA<S AND YB>5) THEN 1630

IF [YA>S AND YA-YB<1) OR {YB>5 AND YB-YA>1] THEN 1830
IF [ZA>5 AND ZB<G6) DR (ZA<5 AND ZB>5] THEN 1680

IF (ZA>S AND ZA-ZB>1) OR {ZB>5 AND 7ZB-ZA»1] THEN 1680
GOTD 1640

5=5H+1

AA=1:BB=1

IF P$=A% THEN R$=A$:P$=B$:GOTO 1320

P3$=A%:R$=B5:G0TD 1320

REM *HEERtRdattasrtbaibntribird

T=1

GOTO 1320

AEM #&8$X288200K 2R RsRsRs SR RS

AEM DELAY

FOR M=1 TO 1D00:NEXT M

AETURN

DATA "Q',mq5m,M30", "50"
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Grand Prix

10 REM GRAND PRIX

GOSUB 2210:zREM Initialize
PROCtrack

REM FEEESREERRRRERRRRERRERERE

REM MAJUR LCOP

eo
a0
44
S0
B0
70
80
a0
100
110
120
130
140
150
160
170
180
180
20d
210
220

REPEAT

PROCprintout
PROCaccel
PROCbrakes
PROCcornar
UNTIL FALSE
HEM #**kssketssitssEkennnieny

DEFPROCprintout

CLs

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT

OvE™

230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
B0

PRINT
PRINT
PRINT
PRINT

"ENGINE TEMPERATUREINT[ENG*10)/10"C. (MAX. 200)"
"BRAKE TEMPERATURE:"INT(BRAX*10)/10"C. (MAX, 500]"
" DISTANCE COVERED:"INT(DIST*10)/10"METERS"

" s "INT (DIST*100/RR)/100"LAPS"
"YOU'RE IN POSITION®INT(FF]

i n

" GURRENT SPEED:"INT[SPEED®0)/10"KPH"

" : "INT SPEED*5.555)/10"METERS PER M

L, ]

"CORNER APPROACHINGMINT[APP]"METERS"
YRECOMMENDED SPERD:"G(C)"KPH"

ENDPROC

REM *REsketsidkrhtrrbihskotks

DEFPROCaccal
XS=INKEY$:IF XE<>"Z" AND XE<o"M"™ AND X5<>" " THEN 300
PRINT TAB[12)"OK"

X=0

IF X$="M" THEN X=SPEED/15

IF X$="Z" THEN X=-GPEED/15
NUM=NLM+1:REM NUMBER OF MOVES
SPEED=SPEED+X

IF SPEED<D THEN SPEED=0
TRAV=SPEED* ,5555:REM DISTANCE

TRAVELLBED
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380 DIST=DIST+TRAV:REM TOTAL DISTANCE
TRAVELLED
400 ENG=ENG+[X/2)+,07:IF ENG<7D THEN ENG=70+RMND([41]*8:REM ENGIN
E TEMP
410 IF X>D THEN BRAK=BRAX*_9:REM BHRAKE TEMP FALLING; ACCELE
RATING
420 IF X<1 THEN BRAK=BRAK-—[3*X]-RND{1)*3:REM BRAKE TEMP INCREA
SING; BRAKING
430 IF BRAK<E THEN BRAK=B+RND(1)*B
440 ENDPROC
A50 REM **ostitddedrsdihrsdittss
460 DEFPROCbrakes
470 IF ENG>200 THEN PRINT “YODUR ENGINE HAS OVEAHEATED"31GOTO B4
0
AR0 IF BRAK>500 THEN PRINT "YOUR BRAKES HAVE OVERHEATED":GOTO
840
490 ENDPROC
RO0D REM #***%xSRkuErkkkkrkEinsirgys
510 DEFPROCcorner
520 APP=APP-TRAV
530 IF APP>D THEN RETURN
540 CRASH=0
550 IF SPEED>[C{C)*1.125) THEN CRASH=1:G0TO0 700
560 IF SPEED>[C[(C)*1.1) THEN GOTO 700
5701 PNT=PNT+100—([C[C]*1,1]1-SPEED]) :REM CORNERING POINTS
580 NC=NC+1:REM NUMBER OF CORNERS
590 CP=95—[PNT/NC):REM CORNERING PDSITICON
600 AM=AM+A[C):REM AVERAGE NUMBER OF MOVES ALLOWER
610 AP=NUM-AM:REM RACING POSITION: YOUR MOVES MINUS AVERAGE MO
VES
620 FP=[CP+RP)/21REM FIELD POSITION IS AVERAGE DF CORMNER & RA
CE POSITIONS
B30 IF FP<1 THEN FP=1
540 C=CH1
650 IF C=WwW THEN C=1:REM LAP GVER
560 APP=APP+D(C]
B70 IF LAP*QO=AM THEN 920:REM RACE OVER
680 ENDPHOC
690 REM PE2EAXSEERRENHDRERFERELHE
700 REM CRASHED
710 CLS

307



720 PRINT "YOU CORNERED AT"INT[10*SPEED]/10"KPH"

730 PRINT "AND THE MAXIMUM SPEED WAS JUST"CIC)

740 GOSUB 2340

750 PHINT "YOU SPIN OFF THE TRACK...

760 GOSUB 2340

770 IF CRASH=1 THEN B840

780 PRINT "YOU'VE LOST 20 SECONDS, BUT YOU'RE ABLE TO REJ
DIN THE RACE"

790 NUM=NIM+10:SPEE)=INT[2*C([C]/3]

BO0 PNT=PNT+50

810 GOSUB 2340

820 GOTD 580

B30 REM HRVEENEENEREEREREERRA KR ¥

840 PRINT “...........AND CRASHIIIEI™

B850 PRINT " "

BE0 PRINT "YOU ONLY COMPLETED"INT(10*DIST)/10"METERS,"
870 PRINT "OR"INT(DIST*100/RR)/100"LAPS AND AT THAT"
880 PRINT “"STAGE WERE IN POSITION™INT[FP)

B90 PRINT " o

900 SOTO 108U

810 REM #*txssisssitisbikihbihis

920 REM RACE OVER

830 CLS

840 EFLAG=1

850 FOR X=1 TO 20

860 PAINT TAB[X];"wWELL DONE, "3AB;™1QM

870 PRINT TAB[21-X)3"WELL DONE, "sA$;"I1"

980 NEXT X

800 PRINT * L

1000 PAINT "YOU MANAGED TO LAST OUT THE FULL 2
LAF"LAP RACE..,"

1010 PRINT " L

1020 GOSUB 2340

1030 PAINT "YOU FINISHED IN POSITION"INT[FP)

1040 PRINT "“AFTER STARTING IN 6TH PDSITIDN,.."

1050 GOSUB 2340

10680 PRINT "YOUR AVERAGE SPEHD WASTINT([DIST*180/KUM]/100"KPH"
1070 BOSUB 2340

1080 IF RF<1 THEN RP=1

1080 IF CPF<1 THEN CP=1

1100 PRINT "YOU WERE"INT[ABS(AP)J"TH FASTEST ON STRAIGHTS,"
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1110 PRINT "AND"INT[ABS[CP)]"TH FASTEST DN CDRNERS."
1120 PRINT:PRINT "PRESS '5' FOR SAME RACE, 'N' FOR NEW RAC
E, fE' TO END"

1130 IS=INKEYS$:IF I3<ONS" AND IS<OMN™ AND I$<>"E™ THEN 1130
1140 IF I%="E" THEN END

41560 GOSUB 2250

1160 RESTORE

1170 IF I$="5" THEN GDSUP 1500:LAP=L2AP:G0OTO 70

1180 IF I$="N" THEN CLS:GOSUB 1260:G0TO 70

1180 REM #erchikeddbsdibbhstrsisas

1200 DEFPROCtrack

1210 INPUT "WHAT IS YOUR NAME, DRIVER";AS$

1220 PRINT

1230 FOR X=1 TD 3

1240 PRINT TAB[4*X);"DK, GUOD LUCK, ";AS$

1250 GOSUB 23A03NEXT X

1280 PRINT "9Sssasssstssieessspenssstidirsthchinn
1270 PRINT “WHICH RACE DO YOU WANT TO TAKE PART IN:z"
1280 PRINT

1290 PRINT TAB[7);"BRITISH GRAND PRIX 2650MT 11"
1300 PRINT TAB(7];"GERMAN GHAND PRIX 1700MT 2%
4310 PRINT TAB(71;“ITALIAN GRAND PRIX ©2200MT ¢3"
1320 PRINT TAB([7):;"MONACO GRAND PRIX 3100MT :4"
1330 PRINT

1340 PRINT TAB(7);“ENTER A HUMBER [1 TO 4)"

1350 K$=INKEYS$

1360 IF K$<"" DR K$>"4" THEHN 1350

1370 GP=VAL{K$)

1380 PRINT #8083ttt s st shhs ke bhs it rshhinken
1390 PRINT TAB[B]);"0K, THE ";

1400 IF GP=1 THEN PRINT "EBRITISH";

1410 IF GP=2 THEN PRINT “"GERMAN":

1420 IF GP=3 THEN PRLINT "ITALIAN™:

1430 IF GP=4 THEN PRINT "MOMACO":

1440 PAINT " RACE"

1450 PRINT "*Fesstsssiss st st e e str s e e e s ey
1460 PRINT:PRINT “OVER HOW MANY LAPS?"

1470 INPUT LAP:IF LAP<1 THEN 1470

14B0 LAP=INT([LAP+_5]: LAAP=LAP

1490 HEM *Redssrtdsdiessdkbtsokss

1500 REM BRITISH DATA
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1510
1520
1530
1540
1550
1560
1570
1580
1580
1600
1810
NERS
1620
1630
1640
1650
1660
1670
1680
1680
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1880
1500

SPEED=140

FOR X=1 TO 8

READ D(X]:REM DISTANCE BETWEEN COANERS

NEXT X

DATA as00,400,250,200,250,300,100,100,250

FOR X=1 TD 8

READ C[X):REM RECOMMENDED MAXIMUM CORNERING SPEED
NEXT X

DATA 150,90,175,200,200,80,80,150,150

FOR X=1 TD 8

READ A(X):REM AVERAGE NUMBER DF MOVES ALLOWED BETWEEN COR

NEXT X

DATA B,4,2,2,2,2,1,1,2

APP=B00 :WW=1D3: QQ=24: RR=2E50

IF GP=1 THEN ENDPRODC

REM e e a0 2t o 30 ol o o ol ok ke ol o e e A i ok
REM GERMAN DATA

SPEED=85

FOR X=1 TO 7

READ D[X)

NEXT X

DATA 600,200,100,150,250,200,200
FOR X=1 TQ 7

READ C[X)

NEXT X

DATA 80,175,120,90,200,200,175
FOR X=1 TO 7

READ A[X]

NEXT X

DATA 6,2,1,2,2,2,2
APP=600:WW=8:00=17 : RR=1700

IF GP=2 THEN ENDPROC

REM W ek o ok ale ool el e el e ok g
REM ITALIAN DATA

SPEED=108

FOR X=1 TO 7

READ D{X]

NEXT X

DATA g00,300,100,150,300, 350,200
FOR X=1 TO 7
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1910
1820
1930
1940
1850
15960
1970
1980
18930
2000
2010
2020
03D
2040
2050
2060
2070
2080
2080
2100
2110
2120
2130
2140
2160
2160
2170
2180
2190
ec00
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
e3z0

READ C[X)

NEXT X

DATA 120,90,90,150,200,120,150
FOR X=1 TO 7

READ A[X)

NEXT X

DATA 8,3,2,1,3,3,2
APP=800:wW=B:00=2¢ : RR=2200

IF GP=3 THEN EMDPROC

HEM *#kddsdettedstssphddbd sk
REM MONACC DATA

SPEED=162.5

FOR X=1 TD 14

READ D{X]

NEXT X

DATA 400,100,100,300,400,300,150,200,200,200
DATA 150,150,200,250

FOR X=1 TD 14

READ C(X)

NEXT X

DATA 175,150,175,200,120,200,175,90,175,150
DATA 150,175,120,150

FOR X=1 TD 14

READ A[X]

NEXT X

DATA 4,1,1,3,4,3,1,2,2,2
DATA 1,2,2,2

ENDPROC

RETURN

AEM $5RRAR s st R ahdthehns
REM Initialize

PRINT AND([TIME)

MODE 6:VDU 19,0,3;0;19,1,1:0;
DIM A(14),C[14),D[14)

C=1 s FP=5 : PNT=0: NC=0: CP={)
AM=0zRP=0: APP=D

NUM=0:REM NUMBER OF MOVES
ENG=100:BRAK=10: TRAV=0:D1ST=0
EFLAG=0

X=0

AETURN
REM 258 Raxstneasditsennsdbins
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2330 REM DELAY

2340 FOR 0O=A TO 1000;NEXT O
2350 RETURN
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Flight Simulation

10 REM FLIGHT SIMULATION — BBC VERSION

15 AEM Engage CAPS LOCK befcre running

20 RPT=0

30 LD=RND[359)

AD DIM E$[1000) :REM THIS HOLDS FLIGHT RECORD

50 DIM A$(7),C$[7):REM THESE ARRAYS HOLD HOAIZON AND COMPASS
ouTPuT

50 REM *%ostsdkihirinedkstbihies

70 PROCinitial

B0 IF CRASH=0 THEN GOSUB 820:REM HORIZOW/COMPASS

90 PROCpicture

100 IF CRASH=t THEN EMND

110 IF LAND=1 AND UFLAG=1 THEN PRINT "WELL DONE, A PERFECT L
ANDING! 1™z END

120 IF LAND=1 AND UFLAG=0 THEN PRINT "YOUR WHEELS ARE LP":G0
SuB 1780:GOTO 90

430 T=AIRSPEED:STALL=D

140 X$=INKEY$(0]

450 IF X&="R"™ THEN RPT=1:G0TO 70

160 IF RPT=1 AND E$[CLOCK+1]="" THEN RPT=0:GOTO 140

170 IF RPT=1 THEN X$=E%[CLOCK+1]

180 IF X$="" THEN 140

180 IF CLOCK<999 THEN E$[CLOCK+1)=X%

200 IF TAKEOV=1 THEN ELEVATE=INT[ELEVATE+RND[1])%*2-RND[1]%3]
210 IF ALIRSPEED<3 THEN 290

220 IF X$="0" THEN ELEVATE=ELEVATE+GH; EFLAG=b;IF ELEVATE>E0 T
HEN STALL=1

230 IF X$="rA" THEN ELEVATE=ELEVATE-5;EFLAG=-5:IF ELEVATE<-70
THEN STALL=-1

240 IF STALL<>0 THEN GOSUB 1640

250 IF ALTIMETER<1 THEN 290:REM PAEVENTS DRAMATIC TURNS ON T
HE GROUND

260 IF X$="2Z" THEN WA=WA—.5:ANG=ANG-5:IF WA<-3 THEN WA=-3
270 IF X6="M" THEN WA=WA+,5:ANG=ANG+6:IF WA>3 THEN WA=3

280 ANG=INT[ANGHAND[1]*2-RND[1)*2]

29p IF X$=" " THEN AIRSPEED=AIRGPEED+B.5

300 IF X$="," THEN AIRSPEED=AIRSPEED-7

310 AIRSPEED=AIRSPEED-ELEVATE/S

320 IF UFLAG=1 THEN AIRSPEED=AIRSPEED-1.5:FUEL=FUEL-.5
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330 IF AIRSPEED<D THEN AIASPEED=D

340 IF AIRSPEED>AN0 THEN AIRSPEE)=400

350 IF X$="1" AND UFLAG=0 THEN UFLAG=1:GOTO 370

360 IF X&="1" AND UFLAG=1 THEN UFLAG=0

370 FUEL=FUEL-[ABS[T-AIRSPEED)/10)-2,75

Jde0 IF FUEL<1 THEN GOSUB 1780

390 IF TAKEOV=1 THEN 420

400 IF ELEVATEXO AND AIRSPEED>45 AND AIRSPEED<B0 AND UFLAG=
1 THEN TAKEOV=1

440 IF TAKEOV=Q0 THEN ALTIMETER=D:GOTD 450

420 IF LAND=0 AND AIRSPEED<30 THEN ELEVATE=ELEVATE-S:ALTIMET
ER=9*ALTIMETER/10

430 ALTIMETER=ALTIMETER+INT( [ (ELEVATE+,4)*AIRSPEED }+EFLAG*AI
RSPEED/1000}/80

440 IF ALTIMETER<30D AND TAKEQV=1 THEN ALTIMETER=ALTIMETER+A
IASPEED/30+ELEVATE

450 IF ALTIMETER<D THEN GOSUB 41780:RBM CRASH

460 REM CHANGE NEXT TWO LINES TO MAKE IT EASIER [OR EVEN HAR
DER} TD LAND

A70 IF ALTIMETER>15 AND AIRSPEED>20 OR TAKEOV=0 THEN BO

480 IF ABS[ANB-LD])<13 OR ABS[ANG+360-LD}<13 THEN LAND=1:BOTO
,._,:g AEM *Eatasxd ke kst hkkas KEhs

500 DEFPROCpiciurse

540 CLS

520 PRINT "  HOAIZON";TAB[20] ;' "HEADING™

530 EV=INT[ELEVATE/10]

540 IF EV>2 THEN EV=2

550 JF EV<~-2 THEN Ev=-2

560 IF EvV<>D AND TAKEOV=1 AND CRASH=0 THEN GDSUB 1820

570 PRINT ": g H

580 FOR J=1 TOD 7

580 PRINT "; ";A$[J);" :";C8[J]3" 3V

BO0 A$(J)=""

610 NEXT J

620 PRINT o

B30 DIST=DIST+ABS([COS[ELEVATE])*AIRSPEED) /360

640 CLOCK=CLOCK+1

650 PRAINT "sRANGE"INT(DIST*1D)/10%: TIME"INT(CLOCK]/10;":"LD

660 PRINT "; .t
670 PRINT "3AIRSPEED 3"INT([AIRSPEED)
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680
680
700
710
720
730
740
750
780
770
780

790

='Il
800
810
820
830
840
B50
860
870
BBO
890
800
910
820
o3
9440
850
960
970
980
980

PRINT ":":LEFT$(0$,INT{AIRSPEED/20)];">"

PRINT ":ALTIMETER:"INT{ALTIMETER);

IF ANG<D THEN PRINT TAB[19];360+ANG"DEG,"

IF ANG>=0 THEN PRINT TAB(419)3;ANG'"DEG."
MR=INT[ALTIMETER/30):IF MR>20 THEN MR=20

PRINT P9 LEFTS[0$,MR];%>"

PRINT “:FUEL £"INT[FUEL)

PRINT “:":LEFTS$[0%,20-INT(FUEL/750]]);">"

PRINT " "

PRINT ":ELEVATION:"ELEVATEM: ";:GOSUB 2210:PRINT U$
IF UFLAG=1 THEN PRINT ":":TAB([5];"> UNDERCARRIAGE DDWN <

IF UFLAB=0 THEN PRINT ":";TAB(5)3"> UNDERCARRIAGE UP <

ENDPROC

REM ol Ak ek el okl sk el deag g ook

REM ASSIGN HORIZON/COMPASS

IF ABS[INT[WA+.,5]}=3 THEN GDSUB 980
IF ABS[INT[WA+.5])]=2 THEN GOSUB 1070
IF ABS[INT[WA+,5))=1 THEN GOSUB 1160
IF INT(WA+,5]=0 THEN GOSUB 1250

AEM NEXT TWO LINES USED TO GRADUALLY STRAIGHTEN P WINGS
IF WA>D THEN WA=WA-,2

IF WA<D THEN WA=WA+.2

IF WA>.2 THEN 1350

FOR Z=1 TO 7

M$[8-Z)=A%(2]

NEXT Z

FOR Z=1 TG 7

AS[Z])=M8(Z]

NEXT 2

GOTO 1350

REM WA=3 OR -3

As[1)=" "

1000 A$[2)=" * u
1010 AS[3)=" # 0
1020 A$[4]=" »» "
1030 AS[5)="  ** "
104D AS[E)=" ** "
1050 A8(7)="s+ "
1080 RETURN
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1070 REM WA=2 OR -2

1080 AS(4)=" "
1090 As$[2)=" "
1100 A$(3)=" sxe
1110 As[4)="  *es "
1120 A$[5)=" *»* "

1130 AS[B)=ne** i
1140 A%(7)=" "
1150 RETURN

1160 REM WA=1 OR —

1170 As[1]=" "

1180 A$(2)=" 2!

1190 As[3)=" RPN

1200 A$[4]=ll Ry o "

1210 A§[5]=n*e2 ot

1220 As[B])=" L

1230 AS$(7)=" L

1240 RETURN

1250 REM WA=D

1260 A%[1)=" "

4270 AS[2)=" n

1290 As[3)=" "

1280 A;[d_]:lltttt#t*t###t##"

41300 A§[5)=" "

1310 As$[g)=" s

1320 AS[7)=" n

1330 AETURN

1340 REM EKERERGET RS RQER TRtk SRy gEd

1350 REM ASSIGN COMPASS STRINGS

1360 F2=ANG-F1

1370 IF F2<0 THEN FA=INT[[F2+375)/30}

1380 IF F2>=0 THEN FA=INT[[F2+15)/30]

1380 IF FA=12 THEN FA=0

1400 C$[1)=" N, "

1410 IF FA=11 THEN C${2])=" .@:.. ":GOTO 1450
1420 IF FA=D THEN C$[2)=" ..e,. ":GOTO 1450
1430 IF FA=1 THEN C$[2)=" ,.:@, ":G0OTO 1450
1440 Cs$[2)=" ..3.. "

1450 IF FA=10 THEN C$(3])= " .@ ; ..":GOTO 1480
1460 IF FA=2 THEN C$(3)= " ., 1 @,":GOTO 1480
1470 C${3]=" ,. = .."
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1480 IF FA=8 THEN C$[4)=" We-X—E":G0TO 1510
1480 IF FA=3 THEN C${4)=" W—X-@E":;GOTD 1510
1500 C$[4)=" W—X—E"

1510 IF FA=8 THEN C$[5)=" .@ : ..":GOTO 1540
1520 IF FA=4 THEN C$(5]=" .., © 9.M:160T0 1540
1530 C$(5)=" ,, : .."

1640 IF FA=7 THEN C$[6)=" ,@:,. ":GOTO 1580
1550 IF FA=5 THEN C$(€)=" ..e,, ":GOTD 1580
1560 IF FA=5 THEN C$(5)=" ,.:@, ":GOTO 1580
1570 CS8[6)=" ..i.. "

1580 C$(7)=" .8, "

1580 IF ANG>360 THEN ANG=ANG-360

1600 F2=ANG

1610 IF W>D THEN W=w-.4

1620' IF W<O THEN W=W+.4

1630 RETURN

1640 REM STALL/FALL

1650 IF STALL=-1 THEN 1710

1660 FOR J=1 TO 10

1670 PRINT TAB[J);"YOU HAVE STALLED|"

1680 NEXT J

1690 AIRSPEED=AIRSPEED/4

1700 RETURN

1710 FOR J=1 TO 10

1720 PRINT TAB(J)§"UNCONTROLLED DIVE|1"
1730 PRINT TAB[21-J);"PULL LPIIY

1740 NBEXT J

1750 ALTIMETER=A*ALTIMETER/S

1760 RETURN

1770 REM a5 ek ool o Sl e ol o o ol e o ok ok ok ke

1780 REM CRASH

4790 CRASH=1

1800 ALTIMETER=0

4810 MS="#% %C R** A ** S 4 [|%7,REM 26 CHARAGTERS LONG
1820 FOR J=1 TO 20

1830 PRINT TAB[J);"CRABHI"

1840 PRINT TAB[21-J)3"CRASHL"

1850 NEXT J

1860 FOR J=1 TO 7

1870 G=INT{AND[1)*11]#

1880 A$(J)=MIDS(MN$,G,14)
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1880
180D
18910
1820
1830
1940
1850
1960
1870
1980
1880
2000
2010
2020
2030
2040
2050
2060
070
2080
2080
2100
2110
2120
2130
2140
2150
2160
2170
21e0
180
2200
2210
2220
2230
2240
2250
2260
2270
2280
2280

NEXT J
RETUAN

REM *X0dSesn ekt sxkistkints
REM ADJUST HORIZON

G§="

"1REM 14 SPACES

ON Ev+3 BOSUB 1880,2020,2070,2080,2140

HETURN
REM EvV=—-=1

FOR J=1 TO 4
AS(J])=AS( 3]

NEXT J

AB(5)=GS:A8(6]=G8:A%(7)=C%

RETURN
REM EV=—1

FOR J=1 TCO B
AS[J]=AS[UH)

NEXT J
AS[7)=6$

RETURN:REM EV=0

REM EV=1

FOR J=8 TQ 1 STEP A
AS[JH1)=A%(J)

NEXT J
A$[1)=GS
AETURN
REM EV=2

FOR J=4 TO 1 S5TEP -1
AS[J+3]=A%[J]

NEXT J

AS(1]=6%:A5(2)=6$:A8[3]=G$

RETLUBAN

BEM *%3%x%sRxdkdsnd gkt skbdid

AEM INPLIT

U e

1IF Xg=n "
IF Kh" £ n
IF X$="g"
IF Xg="Q"
IF X$="AM
IF X$="z"
IF X$="Mv

INTD COMMAND NAME

1]

THEN U$="THROTTLE CN"

THEN U$="THROTTLE OFF"

AND ALTIMETER>Q THEN U$="CLIMB"
AND ALTIMETER=Q THEN U%="NOSE UP"
THEN U$="NOSE DOWN"

THEN U$="BANK LEFT"

THEN U$="BAMNK RIGHT"
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2300
2310
2320
2330
2340
2350

2360
2370
2380
2330
2400
240
2420

RETURN

REM R¥EXIRERLoxdetktiadksRnlin

DEFPROCTnitial

PRINT RND[TIME]

MODE 7

as=" "iHEM 21 CHARACTERS IN STRING

UFLAG=1:REM UMDERUCARRIAGE ~ 1 — DOWN, @ - UP
EFLAG=0:REM CLIMB RATE

ANG=0: TAKEOV=04 LAND=0

AIRSPEHI=N

DIST=0:REM DISTANCE COVERED 'RANGE’
ALTIMETER=D

ELEVATE=0:REM ANGLE OF ELEVATION

2430 WA=0:REM 'WING ANGLE; USED IN HORIZON PRINTOUY

2440 FUEL=7503;CRASH=0;F2=03F1=0:REM FOR DIRECTION CHANGE/COM
PASS ROUTINE

2450 CLOCK=0:REM TIME

2460 Xs=""

2470 ENDPROC

2480 REM ALL TAKE-OFFS ARE INTO THE NOATH [SPEED 45-80; ELEV
ATION >10]

2490 REM LANDING DIRECTION SHOWN BELOW COMPASS

2500 REM YOU MUST BE WITHIN 12 DEGREES OF THIS FGR A SUCCESS
FUL LANDING
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Spectrum-+/Spectrum Listings

Space Landing

10 REM SPACE LANDING SIMULATION
I

15 AEM SPECTRUM VERSION

20 RANDOMIZE:INK 7:PAPER 1:BORDE

R 7
30 REM *EEEEEEEERERERFFEbEREkFdd

Lt Db

40 REM SET STARTING VALUES

50 FUEL=200+INT[RND*4D]

60 VELOCITY=INT[RNI*20]-5

70 HEIGHT=500-INT[AND*10]

BO CLS

90 PRINT "™ FUEL";TAB(12);" VELOC

ITY"; TAB[24) " HEIGHT™
100 HEM $H35sktdihstsssrassssens
EERER

110 AEM MAJDR CYCLE

120 GOSUB 430

130 IF FUEL<=0 THEN LET FUEL=0:L
ET THRUST=0:GOTO 170

140 LET AS=INKEY$

150 IF A$<"0" OR AS$>"S" THEN GOT
0 140

160 LET THRUST=VAL[AS$]+.4

170 LET FUEL=FUEL~THRUST

180 LET FLAG=THRUST-2

190 LET THRUST=]

200 LET HEIGHT=HEIBHT+VELDCITY+F
LAG/4

210 LET VELOCITY=VELOCITY+FLAG
220 IF HEIGHT<=10 THEN GUTO 240
230 IF HEIGHT>10 THEN GOTO 120
240 IF VELOCITY>-9 AND VELOCITY<
5 THEN GOTO 280

260 GOSUB 410

260 CLS:PRINT FLASH 13" You

HAVE CRASHED INTO THE S
URFACE., "

870 IF HEIGHT>D THEN LET HEIGHT=
~HEIGHT

280 GOTO 320

290 CLStPRINT BRIGHT 1:"
AVE LANDED SAFELY! "
300 PRINT "YOUR SKILL RATING IS"
§ INT(-1000*FUEL/ [ VELOCITY--HEIGHT
1]

310 LET HEIGHT=0

320 GOSUB 410

330 PRINT "FINAL INSTRUMENT READ
INGS WERE:"

340 PAINT * FUEL";TAB(12);" VELO
CITY";TAB{24) " HEIGHT"

350 GOSUB 430

360 GOSUB 410

870 IF HEIGHT>=0 THEN STOP

380 IF HEIBHT<D THEN PRINT "NEW
CRATER ON MOON™yINT(ABS [100%{HEI
BHT+,2)/3]1/100; "METRES DEEP|"
390 PRINT "YOUR SKILL RATING IS
"INT{100*FUEL/{ VELOCITY-HELGHT] ]

YDU H

400 STOP
410 PRINT ™

420 RETURN

430 PRINT INT{100*FUEL)/100;

440 PRINT TAB(12];-INT(10D*VELDC
ITY}/100;

450 IF HEIGHT >0 THEN PRINT TAB[
24]) : INT(100*HEIGHT ) /100

460 IF HEIGHT<D THEN PRINT

470 RETURN

320



Monte Carlo

10
15
20
30
a0

REM MONTE CARLO DEMDNSTRATION
REM SPECTRUM VERSION

GOSUB 370:REM INITIALIZE

REM *FEestsfessdisss

REM MAJOR CYCLE

50 GOSUB 100:REM PRINT

60 IF P=EF AND Q=EQ THEN PRINT:P
RINT "DEMONSTRATION OVER":BEEP ,
4,10:5TOF

70 GOSUB 23D:REM GENERATE MOVE
80 GCOTOD 50

00 RAEM tResssrsxsxisids

100 REM PRINTOUT

110 LET A%(P,Q]="0D"

120 LET M=M#1

130 CLS:zPRINT:PRINT

140 PRINT "MOVE: "M

150 FOR X=1 TO 10

180 FOR Y=1 TO 10

170 PRINT AS[X,Y):" ";

180 NEXT Y

4190 PRINT

200 NEXT X

210 RETURN

0[] REM *hksassEEaEIESEE

P30 REM GENERATE MOVE

240 LET AS[P,0)="."

250 LET G0

260 LET T=INT([RND*3]+1

270 GOSUB 300+(T*10)

280 IF G=0 THEN GOTO 26D

280 IF G=1 AND RND>.5 THEN GOTO
260

300 RETURN

310 IF P THEN LET P=P-1:LET G=
G+1 :RETURN

320 IF P<10 THEN LET P=P+1:LET G
=G+1 :RETURN

330 IF @1 THEN LET Q=0—1:LET &=

321

G+1 ;RETURN
340 IF Q<10 THEN LET Q=0+1:LET G
=G+41 :RETURN

250 RETURN

260 AEM kR EE

370 REM INITIALIZE

380 PAPER 1:INK 7:BORDER 7:CLS
280 RANDOMIZE

400 DIM A%(10,10)

2D FOR X=1 TO 10

420 FOR Y=1 TO 10

430 LET A$[X,Y)=","

440 NEXT ¥

450 NEXT X

460 PRINT:PRINT:LET M=D

A70 PRINT "ENTER FIRST START CO-
ORDINATE [LESS THAN 10)"

asn INPUT P

490 IF P<1 OR P10 THEN GOTO 480

500 PRINT "ENTER SECOND START CO
~ORODINATE (LESS THAN 10)"

510 INPUT @

520 IF Q<1 OA Q>10 THEN GOTO 510

530 PRINT:PRINT
540 PRINT "ENTER FIRST END CD-OA

DINATE (LESS THAN 10}"
550 INPUT EP

580 IF EP=P OUR EP<1 OR EP>10 THE
N BOTO 550

570 PRINT "ENTER SECOND END CO-0
RDINATE (LESS THAN 1D]"

580 INPUT EQ

500 IF EQ=0 OR EQ<1 OR EOXD THE
N BOTD 580

600 LET A$[P,0)="O"

E10 LET A${EP,EQ)="X"

620 RETURN



Simultaneous Equations

10 REM SIMULTANEOUS EQUATIONS

15 REM SPECTRUM VERSION

20 CLS

30 RANDOMIZE: INK 7: PAPER 41: BO
RDER 7

40 LET HS=0

50 LET FD=RND

60 PRINT:PRINT "DECAY FACTOR IS

"eFD

70 GOSUB 550

B0 CLS

90 PRINT:PRINT

4100 PRINT "ENTER NUMBER OF CELL

X TO START [LESS T
HAN 40)" 110 INPUT CP:IF

CP<1 OR CP>»39 THEN GOTD 410

110 INPUT CP:IF CP<1 OR CP>38 TH
EN 110

120 PRINT:PRINT

130 PRINT "WE HAVE ";CP;" X CELL
5!1

140 PRINT:PRINT

150 PRINT "ENTER NUMBER OF CELL

Y TO START (LESS T
HAN 40)"

160 INPUT EP:IF BP<1 OR EP>38 TH
EN GOTO 16D

170 CLS:PRINT:PRINT "PLEASE STAN
D BY,..":BEEP .07,10:BEEP .07,15

180 GOSUB 550;CLS

180 LET DA=1

200 IF CP>EP/FD THEN LET CP=EP/F
D

21“ PHIH'r ] 1]

200 PRINT "TIME ELAPSED; ";DA
230 PRINT INT(CP);" CELL X"

240 PRINT INT(EP);" CELL Y"

950 AEM #**saktrgptprhkbidkbkbrg

L2 2

REM MAJOR CYCLE

GOSUB 550

LET DA=DA+1

PRINT n n
PRINT "TIME ELAPSED: ";DA
IF CP>EP/FD THEN LET CP=EP/F

260
270
280
290
300
310
D

320

PARTS

AT HAPPENS
330 LET CP=CP+([8*CP-CP*EP/3)*FD
)

340

REM EQUATIONS FOLLOW; MODIFY
OF THEM TO SEE WH

LET EP=EP+([4*EP-EP*CP)*.01)

350
360
370
0

380
380
400
*kn

410

PRINT INT([CP]):" CELL X"
PRINT INT(EP);" CELL Y"
IF EP<2 DR CP<2 THEN GOTO 1

GOSUB 550

GOTO 280
REM *HEEEttstktsts st s seEEs

IF DADHS THEN LET HS=DA

420 PRINT:PRINT

430 PRINT "YOUR CELL CLASH SIMUL
ATION SURVIVED"

A40 PRINT "FOR ":DA;" TIME PERID
ps,."

450 PRINT "

n

460 PRINT "THE BEST SURVIVAL TIM
E SO FAR IS ";HS

470 GOSUB 550

480 PRINT "

490 PRINT "DO YOU WANT A NEW RUN
(Y OR N)?"

500 LET AS=INKEY$

510 IF ASONY" AND AS<O"N" THEN
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GUTO 500
520 IF A$="Y" THEN CL51G0TO 60

530 PRINT "OKM;PRINT:PRINTY:STOP
G40 REM $*sssashsistisssrssisin

ik

550 FOR J=1 TD BOO:NEXT J
560 RETURN
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Robot Logo

0 REM

100 AEM ROBOT LOGD

105 REM SPECTRUM VERSION

110 BOSUB 1730:REM INITIALIZE
120 GOTD 480

125 REM NOTE THAT COMMANDS SHOUL
[} BE ENTERED AS DATA STATEMENTS
AND ENCLOSED WITHIN SPEECH MARKS

150 REM FESARSSRRAREERERRERKFHKE
ool

140
150
160
170
180
190
o0
210
2e0
230
240
2ol
260
270
280
280
300
310
J20
330
t-1 2 14
340 AEM INT UX,AX

350 LET UX=INT[UX+.5):LET AX=INT
[A%+.5)

360 RETURN
A70 AEM *demgrsdghtsdsbrsssknens

B
3JB0 REM

REM

REM

REM

REM

REM

HEM

AEM

REM

REM

REM

REM

REM

AEM

REM

REM

AEM

AEM

REM

DATA 1
REM 2%¢kasrdtkmtksiddsdihrds

PRINT CUT

350 CLS

400 PRINT "STEP"PSN" > ";AS$[PSN)
sPRINT

410 FOA J=1 TO DEPTH

420 FOR K=1 TO BREAOTH

430 PRINT Z$(J,K]:

440 NEXT K

450 PRINT

460 NEXT J

470 RETURN
480 AEM *ffddisdskakatnsnnshdds

L2 -3 0

480 REM READ PROGRAM

495 LET N$="";RESTORE;LET COUNT=
0

500 LET COUNT=COUNT+1

510 READ A${COUNT)

520 IF A$(COUNT,1]="®" THEN GOTO
660

530 IF COUNT<20 THEN &OTO 500
BAN REM #wSdefiokfiorgoiobioh gk iedodn

Wk

550 REM EXECUTE PROGRAM

560 LET PSN=0:REM PROGRAM STEP N
UMBER

570 LET PSN=PSN+1

580 IF PSN=21 THEN GOTO 580:REM
END

600 LET M$=AS$[PSN, TO 12)

610 IF M$[41)="*" THEN BEEP ,01,I
NT [RND#*B0) -25: G0TO 610:REM END
620 LET N$=M$[ TO 2)

630 IF N$="ST" THEN GOTD 560:REM
START AGAIN
6840 IF N$="PR"

M PRINTOUT

650 IF N$="FD"
660 IF N$="BA"
670 IF N$="TU"

THEN GOSUB 3B80:RE

THEN GOSUB 780
THEN GOSUB 940
THEN GOSUB 4040
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IF
IF
IF
IF
IF

N$="HO"
N$=""CL"
N$="GD"
N$=I'IHA"
N$="RE"
IF N$=1EN"
IF N$='IIFA"

GOTD 570
AEM S oRBmamkion R SRR KARE Sk Rk

THEN
THEN
THEN
THEN
THEN
THEN
THEN

GOSUB 116D
GOSUB 1220
GOSUB 1260
GOSUB 1400
GOSUB 1480
GOSUB 1530
GOSUB 1580

680
BSD
700
740
720
740
740
760
770
£33
780
790
BOD
$(6
810
B20
B30

REM FORWARD

LET M$=M$[4 TO

IF CODE{M$)=87 THEN LET M$=M
T0 )

LET Fé="F"

LET NUM=VAL[MS)

FOR E=1 TO NUM

840 IF UX<1 OR UX>DEPTH THEN GOT
0 880

850 IF AX<1 OR AX>BREADTH THEN G
OTO 880

860 LET Z$[UX,AX)=T$

880 IF F$=VF" THEN LET LX=UX-+L\P:
LET AX=AX+AC*2

Ba0 IF F&="B" THEN LET II{=UX-UP:
LET AX=AX-AC*2

900 BUSUB 340

810 NEXT E

920 RETURN

930 REM trE L E L EEEE S L bbb f kT
L3 21

940 REM BACK

g50 LET M$=M$(4 TO ]

960 IF CODE(M%)=?5 THEN LET M$=M
${3 TQ )

970 LET F$="B"

980 GOTOD 820
990 REM d&Ftrkdktndsedbibhiesydnn

i
1000 REM TURN
1010 LET M$=M$[{4 TO ]

1020 IF CODE([M$)=79 THEN LET M$=
M$(3 TO]

1030 LET NUM=VAL[MS$]

1040 LET Y=INT[[NUM+17.5}/45]
1050 IF Y=0 OR Y=B THEN RETURN
1060 FOR J=1 TO Y

1070 IF UP=—1 AND AC=D THEN LET
AC=1:G0T0 1130

1080 IF UP=0 AND AC=1 THEN LET U
P=1:60T0 1130

1090 IF UP=1 AND AC=0 THEN LET A
C=-1:G0TO 1130

1100 IF UP=D AND AC=—1 THEN LET
UP=-1:60T0 1130

1110 IF WP=-1 AND AC=—1 DR UP=1
AND AC=1 THEN LET AC=0:GOTO 1430

1120 IF UP=-1 AND AGC=1 OR UP=1 A
NO AC=-1 THEN LET UP=0
1130 NEXT J

1140 AETURN
1150 REM #3#E28drdss3ee3artdhys

A

1160 REM HOME

1170 LET AX=INT{[BREADTH+.5)/2}
1180 LET UX=INT([DEPTH+,5)/2)
1180 LET UP=—1:LET AC=0:REM FACE
5 UP

1200 RETLRN
1910 REM *AEEsREEd ek hnshn hioksn

i ap

1220 REM
1230 GOSUB 1870

1240 RETURN
1550 REM #&mdortimiopsdmlmml saxsds

B

1260 REM

1270 LET P=0
12890 LET P=PH+1
1280 IF MS${P)="," THEN GOTU 1320

CLEAN

GO X,Y
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130D IF P<LEN[M$]) THEN GOTO 1280

1310 RETURN:REM ERRAUR

1320 LET UX=VAL[M$([4 TO P—1])
1330 LET AX=VAL(M$[P+1 TO )]
1340 GOSUB 340

1350 IF UX<1 OR WEX>OEPTH THEN GO
TO 1380

1360 IF AC<1 DR AC>BREADTH THEN
GOTO 1380

1370 Z$[UX,AX)=R$

1380 RETURN
1390 REM *SERsakerdshskabrs ki ss

wdeayd

1400 REM RANDOM
1410 LET AX=INT[RND*BREADTH]:IF
AX<1 THEN LET AX=1

1420 LET UX=INT[RND*DEPTH]:IF LX
¢l THEN LET LX=1

1430 LET Z$[UX,AX)=R$

1440 RETLURN
1450 REM #%dkdmaondkiokdk kit kdak

gy

1450 REM REPEAT
1470 LET M$=M$14 TO)

1480 IF CODE[M$)=68 THEN LET M$=
M$[5 TO)

1490 LET RECOUNT=VAL([MS$)

1500 LET MARKER=PSN

1610 AETURN
1520 REM SHirmkemibmrkiohirsdidds

Lt 2 b o]

1530 REM END REPEAT

1540 LET RECOUNT=RECOUNT-1

1550 IF RECOUNT>Q THEN LET PSN=M
ARKER

1560 RETURN
15701 REM *3%sdddsdrbrrshsdddns

geoeaefedy

1580 REM FACE
1590 LET M$=M8$[4 TO ]

1600 IF CODE(M$)=69 THEN LET M$=
M$(3 TO }

1610 LET NUM=VAL[MS$]

1620 LET Y=INT[(NUM+17.5])/45)*45

1630 IF Y=0 OR Y=380 THEN LET UP
=—1+LET AC=D

1640 IF Y=45 THEK LET UP=-1:LET
AC=1

1650 IF Y=90 THEN LET UP=D:LET A
C=A

1660 IF Y=135 THEN LET UP=1:LET
AC=1

1670 IF Y=180 THEN LET UWP=1:LET
AC=0
16810
AC=1
1690 IF Y=27D THEN LET UP=0:LET
AC=—1

1700 IF Y=315 THEN LET WWP=:LET
AC=-1

1710 RETURN

1720 RBM *¥¥¥¥ktdk bk rdrsdrds
N

1730 ABM INITIALIZE

174D PAPER 1:IMNK 7:BORDER 7:CLS
17560 RANODOMIZE

1770 LET BREADTH=32:REM CHARAGCTE
RS ALROSS

1780 LET DEPTH=22:REM CHARACTERS
DOWN

1780 LET BREADTH=BREADTH-1

1800 LET DEPTH=DEPTH-3

1810 LET UP=-1:LET AC=0:REM STAR
TS FACING UP

1820 DIM A%(20,12) :REM FUR ROBOT
PROGRAM

1830 DIM Z$(DEPTH,BREADTH):REM D
ISPLAY

1840 LET T$="X":LET R$="X":REM P
UT SYMBOL HERE YODU WANT

IF ¥Y=225 THEN LET WP=1:LET
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TO USE FOR ROBOT'S TRAIL

1850
1860
1870
1880
1890
1900
1910
18158
1820

LET AX=0;LET UX=0

REM FILL ARRAY WITH SPACES

FOR J=1 TD DEPTH
FOR K=1 TO BREADTH
LET Z$[J,K}=" "
NEXT K

NEXT J

CLS

RETURN
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Point Duty Robot

100 REM POINT-DUTY ROBOT

105 REM SPECTRUM VERSION

110 GOSUB 1730:REM INITIALIZE
120 GUTO 4380

125 REM NOTE THAT COMMANDS SHOUL

D BE ENTERED AS DATA STATEMENTS
AND ENCLOSED WITHIN SPEECH MARK
S

430 REM kS donionick mucoi g A g ek
wg ek

140
150
160
170
180
180
200
210
220
230
240
250
260
270
260
280
a0
310
aea
330
oAk
340 REM INT UX,AX

350 LET UX=INT(UX+,5]):LET AX=INT
[AX+ 5]

360 RETURAN

Af0 REM #3rssgsdsenakrnhintdsrsd
Bk

480 REM READ PROGRAM

485 LET N§='":RESTOAE;LET COUNT=
0

REM
REM
AEM
AEM
REM
AEM
AEM
REM
REM
AEM
AEM
AEM
REM
HEM
REM
REM
REM
REM

DﬁTﬁ Ho
HEM F&E¥edkokpddkdhgdhthgiipy
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500 LET COUNT=COLNT-+1

510 READ A$[CDUNT)

520 IF A$[COUNT)="*" THEN GOTQ 5
50

530 IF COUNT<20 THEN GOTO 500
540 REM $¥sdsexnsddhassssobnksis

L b

550 REM EXECUTE PROGRAM
560 LET PSN=0:REM PROGRAM STEP N
LMBER
570 LET PSN=PSN+1
580 IF PSN=21 THEN GOTO 580 :REM
END
600 LET M$=A$[PSN, TO 12)
610 1F MS[1])="*" THEN BEEP ,01,I
NT [AND*60]-25:GOTO 610:REM END
620 LET N$=M${ TO 2)
630 IF N$="ST" THEN
START AGAIN
650 IF N$="FO"
660 IF N$="BA"
670 IF N$="TL"
680 IF NS="HD"
700 IF N$="GD"
710 IF N$='"RA"
720 IF N$="RE"
730 IF N§="EN"
740 IF N$="FA"

760 GOTD 570
770 REM $eEddsikfsninkninstakes

Hexezg 3

780 REM FORWARD

790 LET M$=MS$[ TO 4)

00 IF CODE[M$])=R7 THEN LET M3$=M
${6 TO )

8106 LET F$="F"

820 LET NUM=VAL[M$)

B30 FOR E=1 TO NWM

840 IF UX<1 OR iEX>DEPTH THEN GOT

GOTD 560:REM

THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN

GOSUB
G0SUB
50sUB
GOSUB
GOSuUA
G0OsuUB
GOSUB
GOSUB
GOSUB

780

840

1000
11860
1260
14490
1460
16530
15680



0 880
B50 IF AX<{ OR AX>BREADTH THEN G
OTD 880

860 PLOT AX,UX

880 IF F$="F" THEN LET UX=UX-DV:
LET AX=AX+HB

B0 IF F$="B" THEN LET UX=UX+UP;
LET AX=AX-AC

900 GOSUB 340

910 NEXT E

820 RETURN
930 HEM *FHmdonmm i ik g ook

el

940 REM BACK

950 LET M$=M$[4 TO )

950 IF CODE[M$]=75 THEN LET M$=M
ID${3 TO }

970 LET Es="p"

980 GOTO 820

990 REM o 3 T3 o o e e s o ol o e e e e ol 0 e O
L 2ok 2

1000 REM TURN

1010 LET M$5=M$[4 TO )

1020 IF CODE[M%]=78 THEN LET M$=
MIDS$(3 TO )

1030 NUM=VAL[M$)

1040 LET Y=INT[[NUM+41.25)/22.5]

1050 IF Y=0 OR Y=18 THEN RETURN

1050 FOR J=1 TO Y

1065 IF P=—2 AND AC=D OR UP=2 A
ND AC=2 THEN LET AC=1:G0TO 1140

1070 IF UP=-2 AND AC=1 THEN LET

AC=2:G0TO 1130

1075 IF [UP=-2 AND AC=2} DR [UP=
0 AND AC=—-2) THEN LET UP=—1:G0TD
1130

1080 IF [UP=—1 AND AC=2] OR [UP=
1 AND AC=-2)} THEN LET UP=0:GOTD
1130

1085 IF [UP=D AND AC=2] OR [UP=2
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AND AC=-2] THEN LET UP=1:G0TO 1
130
1090 IF UP=1 AND AC=2 THEN LET U
P=2:G0TO 1130
1095 IF UP=2 AND AC=1 THEN LET A
C=0:G0TO 1130
1100 IF UP=2 AND AC=0 THEN LET A
C=—1:GOTO 1130
1105 IF UP=2 AND AC=—1 THEN LET
AG==2:60T0 1130
1110 IF UP=— AND AC=-2 THEN LET
UP=-2:G0TO 1130
1115 IF UP=-2 AND AC=-2 THEN LET
AC=-1:G0OTG 1130
1120 IF UP=—2 AND AC=-1 THEN LET
AC=0
1130 NEXT J
1135 LET HB=AC:LET Dv=UP

1140 RETURN
1150 REM ¥#tsdEddsindniRssrkin

g

1160 REM HOME

1170 LET AX=INT((BREADTH+,51/2)
1180 LET UX=INT([DEPTH+.5)/2)
1180 LET UP=—2:LET AC=0:REM FACE
S UP

1200 RETURN
1210 REM #redeest e ol doar e de sk e noke ek ek

ok

1220 REM
1230 GOSUB 1870

1240 RETURN
1250 REM ®EFSRkfkistdhsrrrs Siokn

TR

1260 REM

1270 LET P=0
1280 LET P=P+q
12980 IF MS&{P)=="," THEN GOTD 132
0

1300 IF P<LEN(M$] THEN GOTO 1280

CLEAN

Ga X,Y



1310 RETURN:REM ERROR

1320 LET UX=VAL[M%[4 TO P-1]])
1330 LET AX=VAL{M$[P+1 TO ])
1340 GOSUB 340

1350 IF LIX<1 OR WXDDEPTH THEN GO
TOD 1380

1360 IF AC<t OR AC>BREADTH THEN
G0TA 1380

1370 PLOT AX,UX

13B0 RETURN
1390 AEM *FEsmasttdmersiffdyyd

apapira

1400 REM RANDOM

1410 LET AX=INT[RND*BREADTH)}:IF
AX<1 THEN LET AX=1

1420 LET UX=INT[RNO®DEPTH):IF UX
<1 THEN LET UX=t

1430 PLOT AX,UX

1440 RETURN

1450 REM il 3 30 56 ahesie e AN e a0 g sl e e ok
2 ale a2

1460 REM REPEAT

1470 LET M$=MID$(4 TO ]

1490 IF CODE[M$])=£9 THEN LET M8$=
MIDS[5 TG )

1480 LET RECOUNT=VAL(MS$)

1500 LET MARKER=PSN

1510 RETURN
1591 REM *&ssdaskkghsksdadidtisn

*okEN

1530 REM END REPEAT

1540 LET RECOUNT=RECOUNT-

1650 IF RECOUNT>0 THEN LET PSN=M
ARKER

1560 RETURN
1570 REM *%&dddrtsshommibsls il
WA ek

1580 REM FACE

1580 LET M$=MIDS$[4 TQ }

1600 IF GODE{M$)=62 THEN LET M$=
M$(3 TO j

330

1610 LET NUM=VAL[M$)

1620 LET Y=INT[ [NUM+11.25)/22.5)
0.5

1630 IF Y=0 OA Y=36D0 THEN LET UP
=—3+AC=0

1635 IF Y=P2.,5 THEN LET UP=-2:;AC
=1

1640 IF Y=45 THEN LET UP=-2:AC=2

1645 IF Y=67,5 THEN LET UP=-=1:AC
=2

1650 IF Y=90 THEN LET UP=0iAC=2
1655 IF Y=112.5 THEN LET UP=1:AC
=2

1660 IF Y=135 THEN LET UP=p:AC=p

1665 IF Y=157.,5 THEN LET UP=23AC
=
1670 IF Y=1B0 THEN LET UP=23AC=0

1675 IF ¥Y=g02.5 THEN LET UP=2:AC
=—1

16B0 IF Y=285% THEN LET UP=2:AC=—
2

1685 IF Y=247.5 THEN LET UP=11AC
=P

1690 IF Y=270 THEN LET UP=031AC==
2

1695 IF Yw«g52,5 THEN UP=-1)A0==p

1700 IF Y=R318 THEN LET UP=-pjAl®
-

1705 IF Y=837.5 THEN LET UP==PiA
C=—1

1710 RETURN
1720 REM S*¥$008Resdkshidfhia ¥
HAkRD

1730 REM INITIALIZE

1735 LET HB=0iLET Dv=0

1740 PAPER 13INK 7:BORDER 7:CLS
1750 RANDOMIZE



1770 LET BREADTH=2553:REM GHARACGT
ERS ACROSS

1780 LET DEPTH=170:REM CHARACTER
S DOWN

1790 LET BRAEADTH=BREADTH-1

1BOD LET DEPTH=DEPTH-3

1810 LET UP=-2:LET AC=0:REM STAA
TS FACING UP

1820 DIM A$(20,12):REM FOR ROBOT
PROGRAM

1910 CLS

1920 RETURN
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Connect Four

40 REM CONNECT FOUR

15 REM SPECTRUM VERSION

20 REM A. w. PEARSON

30 PAPER 7: INK O3 BORDER 7:
CLS

40 PRINT

50 PRINT

60 PRINT "CONNECT FOUR™

70 PRINT

80 PRINT "ENTER YOUR MOVE AS A N
LMBER"

80 PRINT “BETWEEN 1 AND B, QO FOR
NEW GAME"

100 FOR F=1 TO 500:NEXT F

110 DIM A%{10,10):DIM B(10,2]

120 LET FLAG=O

130 REM CHANGE NEXT LINE FOR YQOU

R OWN SYMBODLS IF YOU WISH

140
INEL
180
160
170
180
180
200
210
220
230
*
240
250
260

70
280
280
300
310

C%="M":H$="p":REM ¥ FDR MACH

FOR F=1 TO 8
LET B[F,1)=6
NEXT F

FOR F=1 TO 6
FOR B=1 TO 8
LET A&(F,Gj=","
NEXT G

NEXT F
REM *#ESdstd s R xRkt s e

REM ACCEPT HUMAN MOVE
GOSUB 4a0
PRINT:PRINT:PRINT "YOUR MOVE

INPUT A

IF A=0 THEN RUN

IF A<t OR A>B THEN GOTO 270
LET L=0:LET A=A+

IF AS[LH1,A]<>"." DR L=6 THE
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N GOTO 340

320
330
340
350
360
370
480
390
400
410
*

420
425
430
435
440
450
480
470
480
480
500

LET L=L+1

G60TCO 310

IF L=0 THEN GUTO 270
LET A$(L,A)=HS

LET B{A,1]=B[A,4]-1
G0SUR 430

GOSUB 560

GOSUB 430

GO0TO 260
REM #*$3&issssaskdbashbseshs

REM PRINT BOARD

BEEP .07,15

CLS

PRINT:PRINT;PRINT TAB(10);
FOR F=1 TO &

FOR 6=1 TO B

PAINT A$(F,G):

NEXT G

PRINT TAB[10};

NEXT F

PRINT:PRINT INK D:TAB [10);

"12345678"

510
520

PRINT
IF FLAG=1 THEN PRINT "I HAVE

WON" s BEEP 1 ,~15:5TOP

530
540
*

a50
560
570
S5B0
5980
600
610
620
630

RETURN
REM *3#5Rk3 kR iskkakstkasedun

REM SPECTRUM MOVES
PRINT “MY MOVE..."
LET Mv=0

FOR F=1 TD B

LET B(F,2]}=0

NEXT F

FOR F=1 TO B

FOR X=-1 TO 1

FOR ¥Y=—1 TO 1



840 IF B(F,1)=0 THEN GOTO 68D
650 IF AS(B[F,1)+X,F+Y]="" OR A%
[B(F,1}4X,F+Y)="," THEN GOTO GBO

660 IF AS[B[F,1)}+X,F+Y)=H$ THEN
GUSUB 810
670 IF A$[B(F,1]+X,F+Y}=C$ THEN

B30 IF AS(B[F,1)+(X*2),F+[Y*2)])=
H$ THEN LET Mv=MV+1D

BAD IF A$(B[F,1)-%,F-Y)=H$ THEN
LET Mv=MV+20

ASD IF My<OM1+10 THEN GOTO 870
B60 IF A$[B[F,1]+(X*a},F+(Y*3)]=
H$ THEN LET Mv=MV+1000

GOSUE 910 B70 LET B(F,2)=B(F,2)+MV

680 KEXT Y 880 LET M1=0

BA0 NEXT X BOD RETURN

700 NEXT F GO0 FEM P*S+EEssdsssebriritir
710 LET P=D *

720 FOR F=1 TO B 910 LET My=2

730 IF B(F,2]>P THEN LET P=B(F,2 920 LET M1=MV

JILET N=F 930 IF A&(B(F,1]+(X*2],F+(Y*2]])=
740 NEXT F C$ THEN LET Mv=Mv+o

760 LET A%[B[N,1],N]=C$ 940 IF A$[B[F,1)-X,F~Y)=C$ THEN
760 LET B[N,1])=8(N,1] LET My=MV+20

770 LET N=D 960 IF MV{>M1+8 THEN GOTO 970
780 LET P=D o060 IF AS(B(F,1)+[X*3) F+(Y¥*3)]=
780 RETURN C$ THEN LET Mv=MV+20003;LET FLAG=
00 REM **ttssexsxssissskdunssss 1

. 970 LET B[F,2)=B[F,2}+MV

810 LET My=2 980 RETURN

820 LET M1=MV
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Washington D.C.

10 REM WASHINGTON D.C,
15 REM SPECTRUM VERSION

20 GOSUB 1160:REM INITIALIZE
30 AEM *EEEsersssessssxsxstttksd

*¥

40 REM MAJOR CYCLE

50 LET P=INT(P+[P*273/ML]]

60 GOSUB 180:REM PRINTOUT

70 GOSUB 510D:REM CALCULATE

80 AEM NOW CHECK END GAME

90 GOSUB 710:REM STANDARD OF LIV
ING
100 GOSUB 780:RBM INFLATION RATE
110
120
130
140
ok
1580
160

GOSUB B4D:REM UNEMPLOYMENT
IF GAME=1 THEN CLS:GOTO 8390

GOTO 50
HEM #*s#stiktatdddkstssansss

REM PRINTOUT

CcLS

170 PRINT "PRESIDENT "gA$;ma"
180 PRINT "YOUR ADMINISTRATION H
AS BEEN IN POWER FOR ";Y+Z/4;" Y
EARS™

480 PRINT ©

200 PRINT “——STATE OF THE NAT
ION-m— e
210 PRINT "

220 PRINT "POPULATIDN ";P

230 PRINT "NO. UNBMPLGYED "3INT(
u] :H n =Im[1uuth] :lel!

240 PRINT "CURRENT WAGES $";wO;"
INFLATION ";INT(IP); %"

250 PRINT "GOVT. EXPENDITURE LAS
T QTR. $M";GE

260 PRAINT “UNEMPLOYMENT COST $Mj
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"INT[10%GU)/10

270 PRINT "INCOME FROM TAXES $M;
"INT(BI*10)/10

280 PRINT "BUDGET SURFLUS(+)/DEF
ICIT[-) $M";INT(BD*40)/10

290 PRINT "BGROSS DOMESTIC PRODUC
T $M";INT[GDP*10)/10

300 IF Y+Z/4>.5 THEN PRINT "CHAN
GE IN LIVING STANDARD ";INT((2*(
(RGDP/AGDP)*400)-100)/3) ;%"

510 PRINT "

L)

320 PRINT "PUB INVEST, ";Y;" OTR
WaZ:" SMV:INT[IV*40)/10
330 PRINT "

340 PRINT "OK, PRESIDENT ";A%¢",
.="tBEEP .2,B

350 INPUT "ENTER GOVERNMENT SPEN
DING $M";BE

380 INPUT "ENTER COST OF WAGES $
M™ :WN

370 PRINT "I5 YOUR ADMINISTRATID
N IN FAVOUR"

880 PRINT "OF IMMIGRATION [Y/N]?
"

380 LET X$~INKEY$

ADD IF XS AND XE<O"N" THEN
GOTD 380

41D PRINT TAB[16):"OK..." ;X%

420 BEEP .1,10: BEEF .1,7: BEEP
«3,13

430 IF X$<>™Y" THEN RETURN

440 PRINT "HOW MANY WILL YOU ALL
Ow INTO THE uUs?"

450 INPUT M

450 IF M<0 THEN GOTO 480

470 LET P=PiM

480 RETURN




480 REM *##355525508 250802224
4%

500 REM CALCULATIONS
510 LET CN=CN+[CN*IP/100)

520 LET U=P*[GE+IV)/(CN*10)+P*(I
P/1000]

530 LET GU=U*WN/ML:REM UNEMPLOYM
ENT COST

540 LET GI=[[([P-U)*WN*,4)/ML):RE
M INCOME FROM TAXE

550 LET BD=BD+GI-GU-GE:REM BUDGE
T DEFICIT

560 LET AGDP=AGDP*[1+(IP/100))
570 LET GDP=GE+IV+[(P-U)*WN/ML)
580 LET RGDP=GDP*440/AGDP

590 LET IP=[[BE+IV)/CN*,1+[WN/WO
1/100)*100

600 LET Iv=[CN*67)/(IP*IP)

610 LET WO=WN

620 LET Z=Z+1:IF 2Z>4 THEN LET Z=
1:LET Y=Y+

630 RETURN
640 REM kbbb fedy
 § s ]

650 REM CHECK BUDGET DEFICIT

660 IF BD>-1000 THEN RETURN

670 LET GAME=4

680 LET FLAG=1

690 RETURN

700 REM *##555iskkisasssgsstihis
g

710 REM CHECK STANDARD OF LIVING
720 IF Y<,75 THEN RETURN

730 IF INT((2*((RGDP/AGDP)*100)-
100)/3) >-15 THEN RETURN

740 LET GAME=1

750 LET FLAG=2

760 RETURN

770 REM #***kikikkksddiikrdrtiisy
ey
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780
780
800
810
B20
830
ARk
840
850
RN
BE0
870
880
880
&
800
810
Hll
920 PRINT "ADMINISTRATION'S POOR
ECONOMIC"

930 PRINT "PERFORMANCE HAS LED T
0 AN UNACCEPTABLE"

840 IF FLAG=1 THEN PRINT “BUDGET
DEFICIT™

850 IF FLAG=2 THEN PRINT "DROP I
N THE STANDARD OF LIVING"

860 IF FLAG=3 THEN PRINT "RISE 1
N THE INFLATION RATE"

970 IF FLAG=4 THEN PRINT "RISE I
N UNEMPLOYMENT™

980 PRINT "
THINGS..."
980 PRINT "

REM CHECK INFLATION RATE
IF IP<15 THEN RETURN

LET GAME=1

FLAG=3

RETURN
REM *##$3EEe2s 2 s ss st shink

REM CHECK UNEMPLOYMENT
IF INT(U*00/P)<15 THEN RETU

LET BGAME=1
LET FLAG=4

RETURN
REM #tssassssssassisssebhtr®

REM END OF THE GAME
PRINT "PRESIDENT ";A$;", YOU

AMONG OTHER

1000 PRINT "THE LACK OF CONFIDEN
CE IN YOUR"

1010 PRINT "ADMINISTRATION IS SO
BAD THERE ARE"

1020 PRINT “CALLS FOR YOU TO RES
IGN...YOU STEP"

1030 PRINT “ASIDE TO ALLOW THE V




ICE-PRESIDENT TOD"
1040 PRINT "

AL OFFICE"

1050 FOR H=1 TO 1000:NEXT H
1080 PRINT "

OCCUPY THE DV

1070 PRINT "YOU WERE PRESIDENT F
OR ";Y+[Z*.25];" YEARS"

1080 PRINT "DURING YOUR TERM OF
OFFICE, THE"

1090 PRINT “POPULATION ROSE BY *
s P=-3*ML

1100 PRINT “THE UNEMPLOYMENT RAT
E BECAME ™:PRINT INT[L*1000/P)/1
u;llx“

1110 PRINT “AND THE INFLATION RHA
TE BECAME ":PRINT INT({10*IP]/10;
llill

1120 PRINT "STANDARD OF LIVING C
HANGED BY":PRINT INT[([2*[[RGOF/A
GOP}*100]-100]/3] ;%"

1130 PRINT "THE BUDGET SURPLUS/D
EFICIT WAS $M";INT[10*BD]/10

1140 END
1150 REM ***#FeXeesterrdsirsred

RREE

1160 REM INITIALIZATIODN

1170 PAPER 1: INK 7: BORDER 7: C
LS

1180 RANDOMIZE VAL[RIGHT$[TIMES,
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2]1]

1180 LET ML=1000*1000

1200 LET P=3*ML:REM POPULATION
1210 LET U=P/10:REM UNEMPLOYMENT

1220 LET Iv=236:REM INVESTMENT
1230 LET GE-118:REM GOVERMMENT E
XPENDITIHE

1240 LET GU=0:ABEM COST OF UNEMPL
OYMENT

1250 LET GI=0;AEM INCOME FROM TA
XES

1260 LET WN=100:REM NEW WAGES
1270 LET WO=100:REM OLD WAGES
1280 LET IP=5:REM INFLATION PERC
ENT

1280 LET GDP=440:REM GROSS DOMES
TIC PRODUCT

1300 LET AGDP=440;REM BASE YEAR
GOP

1310 LET RGDP=440:REM REAL GOP
1320 LET CN=354:REM ECONDMIC CON
STANT

1330 LET Z=1:LET GAME=D:LET FLAG
=

1340 LET Y=0:REM YEAR

1350 PRINT "“ENTER YOUR LAST NAME
1]

1350 INPUT As

1370 HETLRN




Stock Market

10 REM STOCK MARKET
15 REM SPECTRUM VERSION
20 PAPER 1: INK 7: BORDER 7: CLS

30 RANDOMIZE

40 DIM S[5):DIM N[5]:DIM P[5]:DI
M D[5]

50 LET S{1)=1.48:LET S5[2)=1.99:L
ET S[3)}=2.49:LET S[4]=L.99:LET 5§
(5)=3,48

60 LET N[1])=2000:LET N[2]=1500:L
ET N[3)=1200:LET N(Z)=1000:LET N
[5)=800

70 LET 88=265:LET Tv=15D00:LET Q
0=15000:LET DAY=1

80 PRINT(PRINT "ENTER YOUR GOAL

FOR THIS SIMULATION,"

90 PRINT TAB(8);"$18,000 TD $400D
,000"

100 INPUT GOAL

110 IF GOAL<16000 THEN PRINT "TD
0 LOWI":G0TO 80

120 IF GOAL>100*1000 THEN PRINT

"TOO HIGHIY:B0TO 80
130 REM S#dstsstistesstbsirsssis

140 REM MAJOR LODP

145 BEEP ,15,INT(AND*30]-15

150 FOR C=1 TD 5

160 REM ADJUST THE 55 IN NEXT LI
NE TO MODIFY GAME; 80 VERY HAR
D, 30 VERY EABY

170 LET D[C)=INT{RANKD*S5)+1

180 LET P(E]=INT(RNG*(100-D(C]])
+1

180 NEXT C

200 GOSUR 230

210 0070 460
DOf REM *$*Rx8ssibdsitetbtibis
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230 REM PRINTOUT
240 CLS
250 PRINT "

260 PRINT "DAY ";DAY;"
AL IS §";GOAL
270 PRINT "

YOUR GO

280 PRINT “COMPANY NUMBER:"

200 PRINT TAB[1]);1:TAB[8)32;TAB[
15]:3:TAB[22) : 4; TAB[ 28] :5

300 PRINT "CHANCE OF INCREASE [%
]='Il

310 PRINT TAB{1);P(1);TAB(8]:P(2
1;TAB(15);P([3);TAB[22) sP[4] ; TAB(
28] 3P(5]

320 PRINT "CHANCE OF DECREASE (%
="

330 PRINT TAB[1);DI1);TAB(B);D(2

 1;TAB(15]);0(3]);TAB(22]:D[4) 3 TAB{

29];b(5)
340 PRINT "CURRENT VALUE PER SHA
RE:"

350 PRINT "$":;INT(S[1)*100)/100;
TAB(7]3"8$";INT[S[2)*100)/100;
380 PRINT TAB(414);"$";INT(S(3]1*1
D0}/100; TAB[21] s"$" 3 INT(S[4)*10D
171004

370 PRINT TAB(28);"$";INT(S(5]*4
00)/100

380 PRINT "NO, OF SHARES HELD:"
390 PRINT TAB[1)3N(1];TAB[B];N(2
1;TAB[15]) ;N(3]) ;TAB(22]) ;N[ 4] : TAB[
28] ;N(5)

AD0 PRINT "BAMK $"j;INT(BB);" TOT
AL WORTH $";TV

410 PRINT »

420 IF Tv>GOAL THEN PRINT "YOU'vy




E HIT YOUR FINANCIAL GOUALI":STOP

430 RETURN
AAD REM SESSESRERsssssssRsssnsy

450 REM *% SELL **

460 PRINT "DO YDU WANT TD SELL A
NY SHARES [Y/N])?"

470 AS=INKEYS$

480 IF AS<OUY™ AND AS<O"N" THEN
GOTD 470

480 IF A%$="N" THEN GOTO 680

500 GOSUB 230

510 PRINT "WHICH ONES TC SELL?";

520 LET A$=INKEY$
530 IF A$<™" OR A$>"S" THEN GOT
0 520

540 LET C=VAL[A$]

EB0 PRINT " K ";C

560 PAINT "HOW NANY DE ";C;" TD
SELL™;

670 INPUT N

580 IF N>N[C) THEN PRINT "YOU DD

N'T HAVE THAT MANYI":GODTO 570
500 REM *#stpkikskitiesibbssisan

600 REM ADJUST FIGURES AFTER SAL
E

6810 LET BB=BB+S{C]*N:REM ADD VAL
UE TO BANK

620 LET N[C)=N([C])-N:REM SUBTRACT
NO. SOLD

630 LET Tv=D:REM SET TOTAL WORTH
TO ZERD

640 REM NOW DETEAMINE CURRENT WO
ATH

650 FOR C=1 TO 5

660 LET Tv=Tv+N[C]*S(C]

670 NEXT C

660 LET TV=Tv+BB:REM ADD IN BANK

BALANCE

690 GGSUB 230
700 REM #¥tskssiskiediddesasrsss

710 REM gy **
720 PRINT "DD YOU WANT TO BUY AN
Y SHARES [Y/N)?"
780 LET A$=INKEY$
740 IF A$<H>"YY AND AS<O"N" THEN
BOTD 730
750 IF AS="N" THEN GOTO 830
760 GOSUB 230
770 PRINT "WHICH COMPANY TO BUY?
Ha
¥
780 LET AS=INKEY$
790 IF A$<™" OR A$>"S" THEN BOT
0 780
BOD LET G=VAL(A$)

810 PRINT " K ":C

820 PRINT "HOW MANY OF ";C;" TO
BLIY";

B30 INPUT N

B40 IF N*S(C]>BB THEN PRINT *YQU

DON'T HAVE ENOUGH MONEY)"™:GOTO

830
BS( REM *#skfdtisxssesrstttiary

B60 REM ADJUST FIGURES AFTER BUY
B70
B30
890
800
#a
920
930
840
850

LET BB=BB-S{C)*N
LET N[C)=N[C]+N
LET TV=D

FOR C=1 TO 5

LET Tv=Tv+N[C)*5(C)
NEXT ©

LET TV=TVv+BB

GOSUB 230
REM ®*SExtrisisstdernansrits

88D
970

REM MODIFY ALL INDICATORS
LET Tv=0
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980 FOR C=1 TD &

990 LET K=INT[RND*100)+1

1000 IF K<P[C) THEN LET S[C}=S(C
J*(1+[P[C)/1000] )

1010 LET K=INT[RND*400]#+1

1020 IF K<D[C) THEN LET §(C)=S[C
1/{1+(D(C)/1000]])

1030 LET Tv=TV+[S[C)*N[C]]

1040 NEXT C

1050 LET Tv=TV+BB

1080 LET QD=00*1.005

1070 LET W=(Tv*100/00)-100

1080 IF w=0 THEN LET W=.1

1090 LET W=W+6

1100 IF W<1 THEN LET W=1

1110 IF W>15 THEN LET W=15

1120 RESTORE

1130 FOR T=1 TO W

1120 READ A%

1150 NEXT T

1160 PRINT
1170 REM ¥XERRRkkssisshbsststany

11680 REM GIVE RATING, START NEW
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ROUND
1190 PRINT "YOUR RATING AFTER TH
AT ROUND OF"

1200 PRINT "TRADING IS '";A§;"1%
1210 PRINT:PRINT "  <PRESS SPAC
E TD CONTINYE >

1220 IF INKEY$<>" " THEN GOTD 42
20:REM NOTE SPACE BETWEEN OUOTE
MARKS

4230 LET DAY=DAY+

1240 BOTO 150

1250 DATA "HOPELESS™,"VERY, VERY
POOR"

1280 DATA "TERRIBLE","AWFUL","BA
Dl‘l

1270 DATA "VERY ORDINARY","AVERA
GE

1280 DATA "REASONABLE","A LITTLE
ABOVE AVERAGE"

1290 DATA "FAIALY GOOD","GOOD","
VERY GOOD"

1300 DATA WBREAT","EXCELLENT","S
UPERLATIVE"



Detroit City

10 REM DETROIT CITY 200 HEM NEXT LINE REJECTS TOO BI

15 REM SPECTRIM VERSION G A CHANGE IN SELL

20 GOSUB 1640:REM INITIALIZE ING PRICE

80 GOTQ 110D 300 IF ABS[P1-AS)>2500 THEN PRIN

40 LET MT=MT+1:REM COUNTS MONTHS T "TOO BIG A CHANGE FOR THE WARK
ET":G0TO 28D

50 GOSUB 650 310 CLS

60 IF TP>200 THEN GOTO 1580 320 PRINT :PRINT :PRINT

70 PRINT "DD YOU WANT TO RESIGN 33D LET MI=INT[RMJ*4000)+48%1000

(Y/N)?™ tREM THIS MONTH'S SALES BY
B0 GOSUB 1010 INDUSTRY '
80 IF A$="Y" THEN PRINT “OK, CHI 340 LET C=C+1:RBEM COUNTS NUMBER
EF":STOP OF MONTHS

350 IF ©<3 THEN GOTQ 470
360 LET M=INT(RND*1D+1]/4:REM IN

100 GOSUB 1380
110 GOSUB 650
120 FOR T=1 TO 1D00sNEXT T FLATION

130 GOSUB B50 370 CLS

140 PRINT "DOD YOU WANT TO EXPAND 390 PRINT "INFLATION RATE THIS Q
OUTPUT [Y/N)?" UARTER IS ";M;"%"

150 BGOSUB 1040 390 PRINT "AVERAGE WAGES BILL WI
160 IF A$="Y" THEN GOTO 1080 LL NOW RISE TO"

170 IF SF=1 THEN GOTO 210 400 LET AW=[AW*M/10D0)+AW

180 PRINT "DO YOU WANT TO SELL F 410 PRINT TAB(B);"$":INT(AW);"

ACTORY 4 [Y/N]?"

180 GOSUB 1010

200 IF As="Y" THEN GOTO 1250
210 BDSUB 650

220 INPFUT "HOW MANY EMPLOYEES TO 440

PER EMPLOYEE"
420 IF INKEYS<>"" THEN GOTO 420
430 PRINT:PRINT TAB[12]);"ANY KEY
TO CONTINUE"

IF INKEY$="" THEN GOTO 440

HIRE"; HE 450 LET FA=[FA*M/100]+FA
230 LET NE=NE+HE:IF HE>D THEN GO 480 LET C=0
TO 260 470 LET Y(1)=NE*15/12:ABM SALES

240 INPUT "HOW MANY EMPLOYEES TO BASED ON NUMBER OF EMPLOYEES

FIRE";HE
950 LET NE=NE-HE
260 GOSUB 650

480 LET Y(2)=[100-AS/FA)*MI/100;
REM SALES BASED OM MONTHLY INDUS
TRY SALES

270 LET P1=AG;REM SET P1 EQUAL T 480 REM NEXT LINES SET LOWEST FI

D DLD PRICE
280 INPUT "WHAT IS YOUR SELLING
PRICE™;AS

GURE FROM Y[1),Y(2),M(5) EQUAL T

0 Y([3]

500 IF Y[1)<Y(2) AND Y[1)<M[5} T
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HEN LET Y([3)=Y[1):60TO 540

510 IF Y([2)<Y[1] AND Y([2)<M(5) T
HEN LET Y([3]=Y([2):GOTO 540

520 LET Y(3)=M(5)

530 REM NEXT LINES DETERMINE MON
THLY SALES

540 IF ABS[P1-AS)<501 THEN LET Y
[3)=3.6*Y([3])/3

550 IF Y([3)>M[5) THEN LET Y(3)=Y
(3]-1875:60T0 550

560 MC=([MC*M/100)+MC

570 LET EF=Y(3)/M(5)*100:REM EFF
ICIENCY % AS SALES DIVIDED BY TO
TAL OUTPUT

580 LET AC=[MC*[ABS[85-EF]/3]/10
0)+MC:REM AVERAGE COST PER VEHIC
LE

590 LET MP=[[Y([3)*[AS-AC))—[NE*A
W/12) ) :REM MONTHLY PROFIT

600 LET MP=INT(MP/(100*1000))
610 LET TP=TP+MP/10:REM TOTAL PR
OFIT IN MILLIONS

620 LET M=0

630 GOTO 40
G40 REM *FS55XsststsssEt SRS EES

650
660
670

IN

REM REPORT PRINTOUT
CLS

PRINT "INDUSTRY SALES "jMI;*"
MONTH "jMT

680 IF MT>0 THEN PRINT "YOUR SAL
ES: ";INT(Y(3))3" (";INT(Y[3)*1D
00/MI}/10;%% OF TOTAL)"

690 PRINT "

700 PRINT "YOU HAVE "j;NE;" EMPLD
YEES"

710 PRINT "AVERAGE WAGES ARE §";
AW

720 PRINT " OR $M";INT([AW*NE/[10
0*1000}/12)/10;" PER MONTH"

730 PRINT "

740 IF MT=0 THEN RETURN

750 PRINT MAVERAGE COST PER VEHI

CLE IS $";INT([AC)

760 PRINT "AND AVERAGE SELLING P

RICE IS $";INT(AS)

770 PRINT "SO THE AVERAGE PROFIT
IS $";INT(AS-AC)

780 PRINT "OR $M"3INT([AS-AC]*Y(
31/[100*1000) )/10;" PER MONTH"

790 PRINT *

L]

800 PRINT "PROFIT FOR THE MONTH
IS M™;MP/10

810 PRINT "& TOTAL PROFIT TO DAT
E IS SM";INT(TP*10)/10

820 PRINT "

830 RETURN
BAD REM ***sxsstsiiisixkisisssss

&

B50 REM MONTH REPORT

860 CLS

B70 IF MT>0 THEN.PRINT "YOUR MON
THLY SALES ARE ";INT(Y([3))

BBO PRINT "

890 PRINT "MAXIMUM MONTHLY OUTPU
T:"

800 PRINT TAB(3):"FACTORY 1: ";I
NT(M(1)]

8910 PRINT TAB(3);"FACTORY 2:
NT(M(2]]

820 PRINT TAB([3);"FACTORY 3:
NT(M([3])

930 IF SF=1 THEN GOTO 860
840 PRINT TAB([3);"FACTORY 4:
NT[M(4])
950 PRINT "

ll;I

II=I

ll=I
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BE0 PRINT "TGTAL OUTPUT IS ";INT

[(M(5))
870 PRINT ™

980 PRINT "“EFFICIENCY LEVEL IS "
;IHT[EF];“%"

990 RETURN
1000 AEM **ssdkktsrdkdiadikdbds

*¥F

1010 REM GET REPLIES

1020 LET A$=INKEYS

1030 IF AB<O"Y" AND AS$<>"N" THEN
OTO 1020

1040 PRINT TAB[22])3;A%

1050 FOR J=1 TG 300:NEXT J

1060 RETLRN
1070 REM *sssksrdssiskisinsidsks

b

1080 REM INCREASE OUTPUT?

1090 IF M(4)=0 THEN LET X=15:G0T
0 1110

1100 LET X=18

1110 PRINT "IT WILL COST $M";X;"
TO EXPAND™

1120 PRINT TAB[8);"OUTPUT EY 1%"

1130 PRINT "
]

1140 PRINT "HOW MANY % DD YOU WI

SH TO RAISE OUTPUT?"

1150 INPUT EP:IF EP<D OR EP100

THEN 6OTO 1150

1180 LET M[5)=D

1170 FOR T=1 TO 4

1180 LET M[T)=M(T)+M[T)*EP/100

1190 LET M[S)=M[5]+H(T)

1200 NEXT T

1210 LET TP=TP-EP*X

1220 FOR T=1 TO 250:NEXT T

1230 GOTO 170
1240 REM SEESESEARSSESRESEEERRES
A%

1250 REM SALE OF FAGTORY FOUR
1260 PRAINT "FACTORY 4 IS VALUED
FOR SALE AT $M10D4"

1270 PRINT "YOU CAN'T REBUY IT L
ATER IF YOU SELL IT,,."

1280 PRINT "DO YOU WANT TO SELL
[Y/N)?¥

1280 GOSUB 101D

1300 IF A$="N" THEN GOTO 210
1310 LET TP=TP+104

1320 LET SF=A

1330 LET M[S)=M[1)+M[2])+M[3]
1340 LET M[4])=0

1350 GOTO 170
1850 REM *SESER0SKEXESEREIXNRES

%k

1370
1380
1480
1380
1400
1410

REM CHECK ON LOSSES
IF MP>0 THEN LET S5A=0:GOTO

LET SA=SA+1

IF SAX1 THEN GOTO 1420
GOTD 1480

1420 CLS1PRINT

4430 PAINT ™YOU JUST MADE YOUR T
WELFTH MONTHLY"

1440 PRINT "LOSS IN A AOW,......
1450 PRINT TAB[6);"YOUR EMPLOYME
HTII

1460 PRINT TAB[5};"1S HEREBY TER
MINATED ] |"

1470 STOP

1480 IF TP>=-250 THEN GOTO 1530
1490 CLS:PRINT

4500 PRINT "UNDER YOUR MANAGEMEN
T, THE COMPANY HAS"

1510 PRINT "LOST MORE THAN $M250
IH

1520 GOTO 1450

1530 IF TP>200 THEN GOTO 1570
1540 RETURN
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1550 REM *+*ésesrsstsssnsnrexess 1680 LET NE-12000;REM STARTING N

- 0 EMPLOYEES

1560 REM SWEET SWEET SUCCESSI|I 1690 LET AW=22995:REM STARTING A
1570 CLS:PRINT VERAGE WAGE

1580 PRINT “WELL DONEl THE COMPA 1700 LET AC=11100:REM COST PRICE
NY HAS MADE MORE" /VEHICLE

1580 PRINT "  THAN $M20DD, YO 1710 LET A5=12000:REM SELLING FR
U'VYE BEEN MADE" ICE .

16800 PRINT * A MEMBER OF 1720 LET MI=50*1000:LET MC=1010D0
THE BOARDY

1610 FOR T=1 TO GD0:NEXT T 1730 LET Y{3]=12500

1620 STOP 1740 LET M5=25:LET EF=77:LET FA=
1630 REM #x¢xsxdikdkixskbassdxs® 150:sLET SF=0:LET MT=0

o 1750 FOR J=1 TO 5

1640 REM INITIALIZATION 1760 READ M[J)

1650 PAPER 1: INK 73 BORDER 73 C 1770 NEXT J

LS 1780 RETURN

1660 RANDOMIZE 1790 DATA 8800,3250,2500,1625,16
1570 DIM M[5]}3DIM Y[5) o076

343



Gridiron

10
15
20
30
40
50
60
70
72
73
80
a0
100
110
120
130

140
RN

150
160

170
180
{“

190
200
210

220
222
225
230
240
250
260
270
n EI
280

REM GRIDIRON
REM SPECTRUM VERSION

CLS

RANDOMI ZE

GOSUB 70

GOTO 220

REM R EREEEEREERRPEERER R RE
BORDER INT([RND*B)

LET W=W+.5

FOR X=1 TO 700:NEXT X
RETURN

REM ERERREERRREREEREP R R p Ry Rg
PRINT A$;SA

PRINT BS$;SB

RETURN
AEM %55 E5kS 5555555 RRRERREE

IF Z$=A$ THEN LET Z$=B$:RETU

LET Z$=A%$:RETURN
REM #5332 8058 0850505 4S

IF INKEY$<O"" THEN GOTO 170
PRINT " > PRESS ANY KEY

IF INKEY$="" THEN GOTO 190

PRINT TAB(20);"OK":RETURN
REM *%%%kkikkskkkkkbbrkiktst

REM INITIALIZE

PAPER 1: INK 7: CLS

LET W=13; LET SB=0: LET SA=0
DEF FNA[X)=INT[RND*X)+1
PRINT "ONE PLAYER OR TwO"
INPUT X

IF X<1 OR X>2 THEN GOTO 250
IF X=1 THEN LET VC=1:LET As=
LICON COWBOYS":G0TO 300

PRINT "WHAT IS THE NAME OF T

344

HE HOME TEAM?"

290 INPUT A$:IF A$="" THEN GOTO
280

300 PRINT "AND THE NAME OF THE V
ISITING TEAM?"

310 INPUT B$:IF B$="" THEN GOTO
310

320 LET Z$=A$:LET NU=35

330 CLS

340 PRINT "THERE ARE ";INT(10*(6
0-(w/4)))/10;" MINUTES TO GO"
350 PRINT TAB(B);Z$" TO KICK OFF
"

360 PRINT "YOU ARE ON YOUR OwN "
;NU3™ YARD LINE"

370 IF VC=1 AND Z$=A$ THEN GOSUB
70:GO0TO 400

380 PRINT "TO KICK OFF,,."

380 GOSUB 170

400 LET A=FNA(20)+40

410 PRINT Z%;" HAVE..."

420 FOR X=1 TO A

430 PRINT TAB(X/3);"KICKED ";X;"
YARDS"; BEEP .04,X-20

440 NEXT X

450 LET NU=NU+X

460 GOSUB 70

470 PRINT "THE BALL IS CAUGHTI"
480 GOSUB 70

490 LET A=FNA(30]+10

500 FOR X=1 TO A

510 PRINT TAB([X/5);"AND RETURNED
L] ;x;l‘l‘ YAHDSII

520 NEXT X

530 LET NU=ABS[100-NU+X)

540 GOSUB 140

560 PRINT "

PRINT "THE BALL IS DOWN ON"

560



570 PRINT Z$3"'S ":NU;™ YARD LIN 790 PRINT B$;™ CAN"

E" BOD PRINT "EITHER 1 — THROW"
580 IF Z6=A$ AND VC=1 THEN BOSUB 810 PRINT " 2 — CARAY"
70:60T0 600 g20 PRINT ™  OR 3 - PUNT"
590 GOSUB 170 8ap LET P=0

B00 LET TG=10:LET D=0:LET SL=NU 840 IF Z$=A% AND VC=1 AND D<3 TH
610 IF w=60 OA W=180 THEN GOTO 2 EN LET P=2:GOTD 900

no B50 IF Z$=A$ AND VC=1 AND TG T
620 IF W=120 THEN GOTO 2070 HEN LET P=2:G0TD 900
63D IF wW=240 THEN GOTO 2140 B60 IF Z3%=A$ AND VC=1 AND [100-N
640 CLS UJ<31 THEN LET P=3:GOTO 200
645 IF LEN B$<6 THEN LET B$=B$+" B70 IF Z$=A% AND VC=1 THEN LET P
" =1:60T0 900
650 PRINT " "y PAPER 73 INK BBO LET K$=IMKEY$:IF K$<"" OR K
2: AS[ TO B}3":z "; BRIBHT 13SA; $>"3" THEN GOTO 880
BRIGHT 03" — ";B$[ TO §);"; " 890 LET P=VAL(K$]):PRINT TAB[10);
+ BRIGHT 1;58: PAPER 1: INK 7; P "OK ";P
RINT " 800 GOSUB 70
—~—"": BEEF .1,18 810 LET Wew+1
660 PRINT INT[10*[6D-(wW/4))}/10; 820 CLS
" MINUTES TO GO" 930 PRINT Z$;", YOUR QUARTERBACK
£70 GOSYB 70 HAB"
580 PRINT " 940 PRINT TAB[E];"GUT THE BALL™
" 950 PRINT "
BO0 PRINT z%;" IN POSSESSION" 3
700 PRINT TAB(4);D;" DOWN" 860 PRINT "WAIT FOH THE COUNT, "
710 PRINT TAB(4):TG:" YARDS TQ G ;Z%","
o" 570 PRINT TAB(B];"THEN MIT ANY ¥
720 PRINT ™ EY,.."
" 980 IF INKEY$<>'" THEN GOTD 980
780 PRINT "START AT ";8L;" YARD 990 GOSUB 70
LINE™ 1000 GOSUB 2200
740 PRINT "NOw ON ";NUs3" YARD LI 1010 IF E=11 THEN GOTO 234Q
NE" 1020 PRINT
750 PRINT 100-NU3" YARDS TO TOUC "
HDOWN" 1030 IF P=1 THEN BOTO 1050
760 PRINT © 1032 IF P=2 THEN GOTD 1310
" 1036 IF P=3 THEM GOTD 15490
770 PAINT "ON THIS PLNI' “I‘ 1040 REM o 3 e ol aje e e sfe ol e e e ol ol o ok ok ok

780 IF Z$=A$ THEN PRINT A%;" CAN*

"«50TO BOO

1050 PAINT “YOU'VE THROWN ";E*5;
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" YARDS"
1080 PRINT TAB[4);"AND THE PLAY
I15,.."

1070 LET A=FNA(8]

1080 IF A=1 THEN GOTD 1520

1080 LET A=FNA[EH1)

1100 IF A=1 THEN PRINT TAB[20];"
-+ COMPLETE" 3 GOTO 1220

1360 IF E=0 THEN LET E=1;G60TO 13
70

1360 PRINT "GOOD SNAP, PASS AND
AUN"

1370 PRINT "YOU'VE GAINED "j;E;"
YARDS"

1380 GOSUB 170

1360 LET TB=TG-E;LET NU=ABS[NU+E

1110 PRINT TAB(20]:"...INCOMPLET ]:LET D=DH

E":LET D=DH+1
1120 GOSUB 170
1130 PRINT *

1140 IF D>3 THEN GOTOD 1160
1150 GOTO 610

1160 PRINT 'THAT wWAS YOUR 4TH DO

1400 IF NUMOD THEN GOTCO 1800
1410 IF TG<1 THEN BOTQ 1280

1420 IF D>3 THEN GOTO 1160

3430 GOTO B10

1440 PRINT "GREAT RUNNING BY THE
OPPOSITION HAS

1450 PRINT "CAUSHD YOU TO LOSE ™

WH" sABS(E] ;" YARDS"
1170 PAINT “AND YOU'VE LOST POSS 1460 LET TG=TG-E;LET NU=NU+E:LET
ESSIONI | D=0+
1180 LET D=0:LET TG=10:LET NU=AB 1470 GOSUB 170
S[(10D0-NU) :LET SL=NU 1480 IF D>3 THEN GOTO 1160
1190 GOSUB 70 1480 GOTD B4Q
1200 GOSUB 140 1500 REM ***¥kdikkFEddsxdixdrgegy
1210 GOTO 610 *
1220 GOSUB 170 1510 PRINT "BAD SNAP,,.YOU'VE™
4230 LET NU=NU+(E*5):LET TG=TG~[ 1520 PRINT "FUMBLED,,.AND"
E*B) 1530 PRINT "YOU'VE LOST POSSESSI
1240 IF NU>00 THEN GOTD 1800  ON.,."
1250 IF TG<1 THEN GOTO 1280 1540 LET NU=10D-NU:LET O=0iLET T
1260 LET D=D+1:IF D>3 THEN BOTD G=10Q:LET SL=NU
1160 1550 REM ®#kdkgsidfktidbtbnnrpky
1270 GOTD B1D he
1280 LET D=0:LET TG=10:LET SL=NU 1560 GOSUB 17D

1570 GOTO 460
1280 GOTO B10 1580 REM FRFExpRER gtk ki dkikkikl
1300 REM ¥%¥%hdikkbkkpagrtrrsedsx
* 1580 PRINT "“NICE PUNT,,."
1310 LET A=FNA[15) 1600 PRINT "YDU'VE KICKED"E*4"YA
1320 IF A=1 THEN GOTO 4510 RDS™
1830 LET E=A-§ 1610 LET NU=NU+E*3
1340 IF E<D THEN GOTO 1440 1620 IF NU>100 THEN BOTO 1650
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1630 PRINT " 1830

1640 GOTD 460
1650 LET A=FNA(3] U=35
1660 IF A>1 THEN GOTO 4740 4950

IF E>8 THEN PRINT "YOU MISS

" ED":LET NU=20:GOTO 197D
1840 PRINT "YOU SCORHD...":LET N

IF Z$=A% THEN LET SA=SA+1:G

1670 PRINT "BUT YOU'VE MISSED TH OTD 4880

E GOALII" 1960
1680 IF NU-E*4<B0 THEN LET NU=AB 1870
S[100—(NU-E*4) ] : 6OTD 1700 1980
1690 LET NU=20 1980
1700 LET D=02LET TG=10;LET SL=NU 2000

2010
1710 GOSUB 140 2020

1720 GOSUB 170 "

1730 GATO 610 2b30
1740 PRINT ",..s40040.AND SCORED 2040
% 2050
1750 IF Z%=B% THEN LET 5B=5B+3:G 2060

OTO 1770 2070
1760 LET SA=SA+3 20R0
1770 GOSUB 100 2090
1780 GOSUB 170 2100
1780 LET NU=35:60TOD 330 2110
1800 CLS 2120
1810 FOA XA TO B 2130
1820 PRINT TAB(X*2];"TOUCHDOWN!I O
" 2140
1830 NEXT X 2150
1840 IF Z%=A$ THEN LET SA=SA+8:G 2160
oTo 1860 2170
4850 LET 5B=38B+8 2180
1860 GOSUB 100 2490
1870 PRINT "TO PLAY FDR EXTHA PD *
INT" 2800
1880 BOSUB 170 2210
1890 PRINT "

" 2220
1800 PRINT “"THE BALL IS SNAPPED. 2230
«PREPARE TOKICK!": BEEP .1,-12 2940
1910 GOSUB 70 2250

1920 G0OSUB 2200
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LET €B=5B+1;GOTO 138D

GOSUB 140

GOSUB 100

GOSUB 170

GOTO 330

FOR X=1 TO 10

PRINT TAB[2%X);"PERIOD OVER

NEXT X

GOSuUB 100

GOSUB 170

GOTO BBD

FOR X=1 TD 10

PRINT TAB[2%X];"MALF TIME"
NEXT X

GOSUB 100

|LET Z%=B¢

GOSUB 170

LET NU=35:LET W=W+2:G0TO 33

FOR X=1 TO 10

PRINT TAB[2%X);"GAME OVER"
NEXT X

GOSUB 100

STOP
REM “exssstxnsstkekiahbrtts

LET E=0:zLET X=10
IF Z%=A% AND VC=1 THEN PHIN

T “THIS ONE FOR ";A%:G0TO 2290

LET E=E+11LET X=X-1

PHINT TAB(E);E

FOR Y=1 TO X*1.,5

IF INKEY$<>"" THEN LET Y=X*

1.5+1:RETURN



2260
e/l
2280
2290
2300
2310
2320
2330
2340
2360

2360
2370

NEXT Y 2380 PAINT "AND LOST FIVE YARDS!

IF E=11 THEN RETURN f

60T0 2220 2380 LET TG=TG+5:LET D=D+1:;LET N

FOR E=1 TO FNA(7]+2 U=NU--5

FOR J=1 TO 30:NEXT J 2400 GOSUB 170

PRINT TAB(E):E 2410 IF D>3 THEN GOTO 1180

NEXT E 2420 GOTOD 610

RETURN 2430 PRINT "AND LOST POSSESSIONI

PRINT "TOO LATE!" L

PRINT "YOU'VE BEEN SACKEDL" 2440 LET D=D:LET NU=ABS[1D0-NIH5
JsLET SL=NU:LET Te=10

LET E=FNA[4] 2450 GOSUB 17D

IF E=3 THEN GOTO 2430 2480 GOSUB 140

2470 GOTO 610
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Tennis

10 REM TENNIS

15 REM SPECTRUM VERSION

20 PAPER 4; INK D: CLS

30 RANDOMIZE

40 LET AA=Q:LET BB=03;LET T=0:LET
KA=D

50 LET XA=031LEY YA=Q:LET ZA=D

B0 LET XB=0:LET YB=0;LET ZB=D

70 DEF FNA[X]=INT(RND*X]+1

80 INPUT "ONE HUMAN PLAYER OR TW
O"zA

90 IF A<1 OR A>2 THEN GOTOD 80
100 IF A=1 THEN LET A&="BJORNX":
LET VC=1

110 IF YC=1 THEN GOTOD 460

120 PRINT "PLEASE ENTER A SIX-LE
TTER NAME"

130 INPUT "NAME OF FIRST PLAYER"
1AS

140 IF LEN[A%]<E THEN LET A$=A%$+
¥ ":GOTO 140

150 LET Af=A%( TO 6]

160 INPUT "NAME OF SECOND PLAYER
il :1

170 IF LEN{B§])<6 THEN LET B$=BE+
v ":G0TO 170

180 LET B%=B%([ TO &)

180 LET B8=1:LET AA=1:LET BB=1
200 CLS

210 LET P$=A$:LET R#=B$
0o REM S¥$EEkFErEd et ki S kLR LEy

FEEhek

230 IF P$=A$ THEN LET R$=BS&
240 IF P$=B$ THEN LET R#=AS
250 PRINT P$;" SERVING"
260 PRINT BRIGHT 1;"DO YOU WANT
TG SERVE 1 — FAST"
970 PRINT BRIGHT 1;"

OR 2 — SLOW"

349

280 IF P6=A% AND VC=1 AND SC=0 T
HEN LET KB=1:G0SUB 1720:G0TO 330

280 IF P$=A% AND VC=1 AND 5C={ T
HEN LET KB=2:G0SUB 1720:G0T0 330

300 LET K$=INKEYS
310 IF K$<P1" OR K$>"2" THEN LET
a00

320 LET KB=VAL[KS)

330 PRINT:PRINT TAB(6]:KB;TAB[10D
)s"> IT'S A ";

340 IF KB=1 THEN PRINT "FAST";
350 IF KB=2 THEN PRINT "SLOW";
360 PRINT * SERVE..."

870 GOSUB 1720

380 IF KB=1 THEN LET EB=FNA[3)]:6
OTO 400

390 LET EB=FNA(B)

ADO IF EB=1 THEN GOTOD 450

410 IF EB=3 AND SC=0 THEN GOTO 5
o0
420
a0

430 GOTO 670
440 REM Pesetssksksstststsdtidng

21222 ]

450 CLSsPRINT

480 PRINT TAB([B)}"..esACE,,.,."
470 $0SUB 1720

480 LET SC=0

480 IF P$=A$ THEN GOTD 1140

500 GOTO 1150
510 FAEM $#*sdsksskssssdssrsssdns

Ry

520 CLS:PRINT
530 PRINT TAB[12]3"....00T,..."
540 PRINT TAB[8]:"...SECOND SERV
EII'I“

IF EB=3 AND SC=1 THEN GOTD &



550 GOSUB 1720
560 LET SC=1

570 GOTO 230
580 REM **essssasstssissstssssss

Wik ke k

590 CLS:PRINT

800 PRINT TAB(12];"....0UT..,."
610 PRINT TAB[9);"....DOUBLE FAU
LT..."

620 GOSUB 1720

B30 LET SC=0

640 IF P$=A%$ THEN BOTO 1150

650 GOTO 1140
EE0 REM **ssksdkisrsdssbssnibers

BERARE
670 LET 5C=0

680 CLS:PRINT

630 IF INKEYS<>"" THEN GOTO 690
700 PRINT R&%;", THE BALL IS":;PRI
NT "IN YOUR COURT™

710 PRINT "

720 IF R$=A$ AND VC=1 THEN GOTO

750

730 PRINT ™HIT ANY KEY, WHEN YOU
SEE THE ZERO, TO RETURN THE
BALL..."

740 IF INKEYS$<>™™ THEN GOTO 740
750 LET X=4*FNA[3):LET Y=X

760 G6DSUB 1720

770 LET E=5

780 PRINT TAB[2*[11-E]):E

790 LET Y=Y

800 LET S$=INKEY$

B10 IF S$OM"" AND E=0 THEN GOTO
890
B20
B30
B840
B50
B6O

IF S$"" THEN GOTO 88D

IF Y>O THEN GOTO 790

LET E=E1;LET Y=X

IF E<-1 THEN GOTD 990

IF E=—1 AND R$=A%§ AND VC=A T

HEN GOTD 890

B70 GOTO 78O

880 IF KB=1 THEN LET EA=FNA[2]:G
0TD 1000

890 LET EA=FNA[4)

900 IF E=0 AND R$=AS$ AND VYC=1 TH
EN LET EA=FNA(B)

910 IF EA=1 THEN GOTO 549

920 IF R$=A$ THEN LET R$=B$:G0TO
670

930 LET R$=A%$:G0TO B70

840 PRINT RA%;", YOU'VE HIT THE B
ALL™

950 PRINT TAB[8);"OUT OF PLAY,,.
H

960 BOSUB 1720

970 IF R$=A% THEN LET R$=B$;GOTO
1150

980 GOTO 1140

900 LET EA=FNA(4]

1000 IF EA=1 THEN GOTO 1070

1010 PRINT "YOU MISSED THE BALL,
AND,,."

1020 GQSUB 1720
1030 PRINY *
ISTAKE"

1040 GOSUB 172D
1050 IF R$=A% THEN LET R$=B&:GOT
D 4150

1060 GOTO 1140

1070 PRINT “YOU MISSED THE BALL
AND, . "

1080 GOSUB 1720
1090 PRINT ©
LEFT™

1100 GOSUB 1720
1110 IF R$=A$ THEN LET R$=B$:G0T
0 1140

1120 GOTO 4150
1150 AEM *FES2E3%2EEEAXEERE LT RAS

R pEnkd

IT WAS IN,..BAD M

IT WAS OUT..WELL
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1140 LET AA=AA+1:1GOTO 1160

1150 LET BB=BB-+

1180 IF AA<S AND BB<H THEN GOTOD
1230

1170 IF (BB>4 AND AA<4) OR [BB>4
AND BB-AA>1) THEN LET AA=1:LET
BB=1:G0T0 1600

11B0 IF [(AA>4 AND BB<4) DR [AA>4
AND AA-BB>1) THEN LET AA=1:LET
BB=1:G0T0 1440

1150 IF AA4 AND AADBB THEN LET
Ce="ADV";LET D&="—=":G0T0 1320
1200 IF BB>4 AND BB>AA THEN LET
D$="ADV";LET C$="-—":G0TO0 1320
1210 LET Cé="{DEUCE":LET D%="{DE

UCE": GOTO 1320
4290 REM *tEedsitessberErbd i sh

SRRkl

4230 RESTORE
1240 FOR D=1 TO AA
1250 READ C$
1260 NEXT D
1270 RESTORE
1280 FOR D=1 TO BB
1290 READ D%

1300 NEXT D
1310 REM #*8hSf SRSy S xE LU RERK

Lt o Lt

1320 CLS
1230 PRINT "

——

1340 PRINT "
EF"
1350 PRINT *

SET SET S

1380 PRINT " 1
3 GAME"

1370 PRINT A$;"
n "EZA;“ II‘=C*
1380 PAINT B&;™
n “IZB;“ II‘:D’

II=KA= nn :'fA;

meXB;" ";YBj

1390 PRINT "

1400 GOSUB 1720

1410 IF T<»1 THEN GOTO 230

1420 FOR T=1 TD 25: BEEF .1,T: B
EEF .1,T+3t NEXT T:PRINT:PRINT ™

MATCH OVER H:STOP
1450 REM *HSXSES42EA222ERE0200%

L2 2 L

1440 CLS

4450 PRINT “GAME TO ";A$

14560 GOSUB 1720

4470 IF S=1 THEN LET XA=XA+1:LET
C$="D":LET D&="0":G0TO 4560
1480 IF S=P THEN LET YA=YA+1;iLET
C$="p":LET D$="0":B0TO 1580
1480 IF S=3 THEN LET ZA=ZA+1iLET
C$="0"3LET D$="0":G0TO 1600
1500 CLS

1510 PRINT "GAME TO ";B$

1520 GOSUB 4720

41530 IF 5= THEN LET XB=XB+1:LET
C3$="0":LET D&="D":60TO 1560
1540 IF 5= THEN LET YB=YB+1:LET
C$="0Q":LET D$="0":GOTO 1580
1550 IF 5=3 THEN LET ZB=ZB#+1:LET
C$="0":LET D$="0":B0T0 1600
1560 IF [XA>5 AND XB<5] OR [XA<S
AND XB>5) THEN GOTO 1630

1570 IF [XA>5 AND XA-XBM)] OR [X
B>5 AND XB-XA>1] THEN GOTO 1830

15080 IF [YADS AND YB<5) DR [YA<S
AND YB>S) THEN €0TO 1630

1580 IF [YAYS AMD YA-YB<1) OR [Y
B>5 AND YB-YA>1) THEN GOTD 1630

1600 IF [ZAY5 AND 7ZB<G) OR [ZA<5
AND ZB>5] THEN GOTO 1880

1610 IF (ZA>S AND ZA-ZB»1] OA [Z
B»5 AND ZB-ZA> ] THEN GOTO 1680

1820 GOTO 1640

1630 LET 5=8#+1
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1640 LET AA=1:LET BB=1

1650 IF P&=A% THEN LET R&=A$;LET
P$=b%$:60T0 1320

1660 LET P%=A$:LET R3$=B%:60TO 13

20
41670 REM **tsktxdsdstistshiirsis

LEEREER

16B0 LET T+1

1690 GOTO 1320
41700 REM #*S#akskensnsskeskhhdkis

e ek

1710 REM DELAY

1720 BORDER INT [RND*B]: PAUSE 2
00: BEEP .15,INT(RND*55]--20
1730 RETURN

1740 DATA "pv¥,"s5",m3g", 40"
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Grand Prix

10 REM GRAND PRIX
20 GOSUB 2200:;REM INITIALIZE

30 GOSUB 1190:REM CHOOSE TRACK
A0 REM $**Restsidskadshsss e st

50 REM MAJOR LOOP

B0 BOSUB 120:REM PRINTOUT

70 GOSUB 2803;REM ACCELERATIDN/CH
ECK

80 GOGUB 450:REM ENGINE/BRAKES
80 GOSUB 500:REM CORNER/PDSITION

100 GOTD 6O
110 REM **5ddtttdisesssssdadssn s

%

120 REM PRINTOUT
130 CLS
140 PRINT INK O; BRIGHT 13" ENG
INE TEMP: "“;INT[ENG*10)/105"C.HA
X.200"
150 PRINT INK 0; BRIGHT 1;"BRAKE
TEMPERATURE: ")INT[BRAK*10]/10}
nC.MAX, 5007
160 PRINT INK 03 BRIGHT 13" DIST
ANCE COVEWMED:; "3INT(DIST*40])/10%
METRES"®
170 PRINT INK Q; BRIGHT 13"

" ;INT(DIST*400/HR]
/100" LAPS®
180 PRINT INK D; BRIGHT 1;"YOUR
POSITION IS ";INT[FP)
180 PRINT ¥

200 PRINT INK 23" CURRENT SPE
ED: ":INT[SPEED*40)/10;"KPH®
210 PAINT INK 23"

z ";INT[SPEED*5,555)/103" METR
ES PER MOVE"
220 PRINT ™

230 PRINT INK 3;"CORNER APPROACH
ING ";INT[APP];" METHES"

240 PRINT INK 3;"AECOMMENDED SPE
ED: "3C[C)3" KPHM

260 PRINT "

f

260 RETURN
070 REM #*eFddtdsaszs ARt Esaes

280 REM CHECK ACCELERATION AND F
ACTORS

280 X$=INKEY$:IF X$<O"Z" AND X$<
UMY AND X$<>" " THEN GOTD 290
300 PRINT TAB([42)3"OK"

310 LET X=0

320 IF X$="M" THEN LET X=SPEED/1
b

330 IF X$=YZ" THEN LET X=-SPEE/
15

340 LET NUM=NUM+1:REM NUMBER OF
MOVES

350 LET SPEED=SPEED+X

360 IF SPEED<D THEN LET SPEED=0
370 LET TRAV=SPEED* _5555:REM DIS
TANCE TRAVELLED

380 LET DIST=DIST+TRAV:REM TOTAL
DISTANCE TRAVELLED

380 LET ENG=ENG+([X/2)+,07:IF ENG
<70 THEN LET ENG=70+RND*B:REM EN
GINE TEMP

400 IF X>0 THEN LET BRAK=BRAK¥ .9
:REM BRAKE TEMP FALLING; ACCELER
ATING

410 IF X<1 THEN LET BRAX=BRAK-[3
*N]-AND*3:REM BRAKE TEMF INCREAS
ING; BRAKING

420 IF BRAK<8 THEN LET BRAK=B+RN
D*g
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430 RETURN
A4 REM *e#ssteriktshdbibsssss

450 REM CHECK ENGINE/BRAKE TEMP
460 IF ENG>200 THEN PRINT "YDUR
ENGINE HAS OVERHEATHD":GOTO B3D
470 IF BRAK>500 THEN PRINT "YOUR
BRAKES HAVE OVERHEATED";GOTD B3
0

480 RETURN
490 REM *9*Estdtsisidsttbdrtstss

L]

500 REM CHECK CORMNERING SPEED AN
D FIELD POSITION

510 LET APP=APP-TRAV

520 IF APP>Q THEN RETURN

530 LET CRAEH=0

540 IF SPEED>[C(C)*1.125) THEN L
ET GRASH-1:G0TO 680

550 IF SPEED>(C[C)*1.1] THEN GOT
0 8490

560 LET PNT=PNT+100-[([C(C])*1.1])-
SPEED ] :REM CORNERING POINTS

570 LET NC=NC+1:REM NUMBER OF CD
RNERS

580 LET CP=86-[PNT/NC):REM CORNE
RING POSITION

590 LET AM=AM+A(C]:REM AVERAGE N
UMBER OF MOVES ALLOWED

600 LET RP=NUM-AM:REM RACING POS
ITION: YOUR MOVES MINUS AVERAGE
MOVE

610 LET FP=[CP+RP)/2:REM FIELD P
O0SITION IS AVERAGE OF CORNER & R

ACE POSITIONS

620 IF FP<1 THEN LET FP=1

B30 LET C=C+1

640 IF C=wW THEN LET C=t1:REM LAP
OVER

650 LET APP=APP4D(C]

B0 IF LAP*Q0=AM THEN GOTO 910:R

EM RACE OVER

670 RETURN
GE0 AEM $*#3EBEakekststssRisesss

690 REM CHASHED

700 CLS

710 PRINT "YOU CORNERED AT "gINT
[10*SPEED)/10;" KPH"

720 PAINT "AND THE MAXIMUM SPEED
WAS JUST ";C[C]

730 GDSUB 2330

740 PRINT "YOU SPIN OFF THE THAC
KI-I-

750 GOSUB 2330

760 IF CRASH=1 THEN GOTQO B30
770 PRINT "YOU'VE LOST 20 SECOND
§, BUT YDU ARE ABLE TD REJOIN T
HE RACE"

7B0 LET NUM=NUM+10:LET SPEED=INT
[2*C[C)/3]

790 LET PNT=PNT+50

800 GOSUB 2330

B10 GOTOD 570
820 REM W ieseiea s ok 3 ook sk ok deb ek i o
»

B30 PRINT "....ceseaa.AND CRASHI
{He
B840 PRINT "

B50 PRINT "YOU ONLY COMPLETED ";
INT(10%DIST]/10:" METRES,"

860 PRINT "OA ";INT(DIST*100/RR)
/1003 LAPS AND AT THAT"

670 PRINT "STAGE WERE IN POSITID
N ";INT(FP]
880 PRINT "

B90 GOTD 1050
OO0 REM #**txtdssssssnsssiissres

»
910 REM RACE OVER
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920 CLS
930 LET EFLAGH
940 FOR X=1 T0 20

ET LAP=L2AP:GOTO BO
1170 IF I%="N" THEN CLS:GOSUB 12
50:60TO B0

250 PRINT TAB{X];“HELL DDHE, “FA 1180 REM el el o ok ek e o kol ak ek e b ok ok e

$phy"
860 PRINT TAB(21-X)3;"WELL DONE,
H;A‘;Hl III

870 NEXT X
980 PRINT »

890 PRINT "YOU MANAGED TG LAST ©
UT THE FULL “jLAPs" LAP RACE,,."

1000 PRINT "

1010 GOSUB 233D

1020 PRINT ™YOU FINISHED IN POSI
TIDN ";INT(FP)

1030 PRINT "AFTER STARTING IN 6T
H POSITION,..?

1040 GOSUB 2330

1050 PRINT "YDUA AVERAGE SPEED W
AS ";INT[DIST*180/NUM)/1003" KPH
1

1060 GOSUB 2330

1070 IF RP<1 THEN LET RP=1

1080 IF CP<1 THEN LET CP=1

1090 PRINT "YQOU WERE ";INT([ABS(R
P)):"TH FASTEST DN STRAIGHTS,"
1100 PRINT "AND ";INT[ABS[CP})"T
H FASTEST ON CORNERS."

1110 PRINT:PRINT "PRESS 'S' FOR
SAME RACE, 'N! FOR NEW RACE,
'E! TO END™

1120 IS=INKEYS$:IF I$<>MS" AND IS
<HYNT AND IS<>ME™ THEN GOTD 1420

1130 IF 1%="E" THEN STOP

1140 GOSUB 2240

1150 RESTORE

1160 IF I8%="5" THEN GOSUBR 1490:L

i

1180 REM NAME AND TRACK DATA
1200 INPUT "WHAT IS YOUR NAME, D
RIVER" ;A%

1210 PRINT

1220 FOA X=1 TOD 3

1230 PRINT TAB[4%X];"0K, GOOD LU
CK, ";A$

1240 GOSUB 2330:NEXT X

1250 PRINT "Sssessedddshibbsss
EERSERARASR SRS RSN

1260 PRINT "WMICH RACE DD YOU WA
NT TO TAKE PART IN:"

1270 PRINT

1280 PRINT TAB(2);"BRITISH GRAND
PAIX 2650MT 1M

1280 PRINT TAB(2);"GERMAN GRAND
PRIX 1700MT :2"

1300 PRINT TAB(2);"ITALIAN GRAND
PRIX 2200MT 3"

1310 PRINT TAB[2];"MONACO GRAND
PRIX 3100MT :4"

1320 PRINT

1330 PRINT TAB(2);"ENTER A NUMBE
A(1T04)"

1340 KS=INKEY%
1350 IF K¥<™" OR K$>"4%* THEN 0O
TQ 1340

1360 LET GP=VAL[KS)
1370 PRINT P PREE £ 22227 Rt 20 2]

2222212 2 Tl
1380 PRINT TAB[5);"0K, THE ";
1390 IF GP=1 THEN PRINT "BRITISH

[
1400 IF GP=2 THEN PRINT '"GERMAN"

r
1410 IF GP=3 THEN PRINT "ITALIAN
"

i
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1420 IF GP=4 THEN PRINT “MONACO"

1430 PRINT “ RACE"
1440 PRINT Nestsssststssdorst s

*kkkkthkEn

1450 PRINT:PAINT "OVER HOW MANY
LAPS?Y

1460 INPUT LAP:IF LAP<1 THEN 60T
0 1460

1470 LET LAP=INT[LAP+.5):LET L2A
P=LAP

1480 REM $**sessssssrsssuissssds
»

1480 REM BRITISH DATA

4500 LET SPEED=140

1510 FOR X=1 TO §

1520 READ D(X]:REM DISTANCE BETW
EEN CORNERS

1530 NBXT X

1540 DATA 800,400,250,200,250, 30
0,100,100,250

1550 FOR X=1 TO §

1560 READ C[X)sREM RECOMMENDED M
AXIMUM CORNERING SPEED

1570 NEXT X

1580 DATA 150,90,175,200,200,90,
90,150,150

1590 FOR X=1 TD 8

1500 READ A[X):REM AVERAGE NUMBE
R OF MOVES ALLOWED BETWEEN CORNE
RS

1810 NEXT X

1620 DATA 8,4,2,2,2,2,1,1,2

1690 LET APP=B00:LET WW=1DiLET @
0=244LET RR=2650

1840 IF GP=1 THEN RETURN
1660 REM ¥#shesanarsssesiistists
»

1660 REM GERMAN DATA

1670 LET SPERD=85
1680 FOR X=1 TO 7

1690 READ D[X)

1700 NEXT X

1710 DATA B00,200,100,150,250,20
0,200
1720
1730
1740
1750
175
1780
1770
1780

FOR X=1 TO 7

READ C[X)

NEXT X

DATA 90,175,120,90,200,200,

FOR X=1 TO 7

READ A[X]

NEXT X

17890 DATA 6,2,1,2,2,2,2

1800 LET APP=500:LET Ww=B:LET 0D
=17 :LET RR=1700

1810 IF GP=2 THEN RETURN
41820 REM *##3828358 33380050 RX00

¥*

1830 REM ITALIAN DATA

1840 SPEHD=10B

1850 FOR X=1 TO 7

1860 READ D[X)

1870 NEXT X

1880 DATA 800,300,100,150,300,35
0,200

1880 FOR X=1 TO 7

1900 READ C(X)

1910 NEXT X

1920 DATA 120,.50,90,150,200,120,
150

1830 FOR X=1 TO 7

1840 READ A[X]

1950 NEXT X

1960 DATA 8,3,2,1,3,43,2

1970 LET APP=800:LET Ww=8:LET QO
=22:1FT RR=2200

1980 IF GP=3 THEN RETURN
1090 REM *FeeEssssrsxssnsrdddss

T

2000 REM MONACD DATA
2010 LET 8PEFD=162.5
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2020 FOR X=1 TO 14

2030 READ D[X)

opa0 NEXT X

2650 DATA 400,100,100,300,400,30
04450,200,200,200

2060 DATA 150,150,200,250

2070 FOR X=1 TC 14

2080 READ C(X)

2080 NEXT X

2100 DATA 175,150,475,200,120,20
0,175,980,475,150

2110 DATA 150,175,120,150

2490 FOR X=1 TC 14

2130 READ A[X)

D440 NEXT X

2150 DATA 4,1,1,23,4,3,1,2,2,2
2160 DATA 1,2,2,2

2470 LET APP=400;LET Ww=15:LET Q
0=80;LET RR=3100

2180 RETURN
0100 REM *#tsssssnsubsdisirssiks

&
2200 REM INITIALIZATION

P21D BORDER E: PAPER 7: INK 1: C
LS

2220 RANDOMIZE

2230 DIM A(44):DIM G[14):DIM D[1
4)

2040 LET C=1:LET FP=5:LET PNT=0:
LET NC=D:LET CP=0

2250 LET AM=Q:LET RP=0:LET APP=0

2260 LET NUM=0:;REM NUMBER OF MOV
ES

2270 LET ENBG=100:LET BRAK=1D0:LET
TRAV=0:LET PI&T=D

2280 LET EFLAG=0

2290 LET X=0

2300 RETURN
9910 REM #RESSERIXaS s ResktcARES

N

2320 REM DELAY

2330 PAUSE 200:BORDER INT([RND*B)
: BEEP ,1,INT[RND*S0)-20

2340 RETURN
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Flight Simulation

10 REM FLIGHT SIMULATION

15 REM SPECTRUM VERSION

20 LET RFT=0

30 LET LD=INT(RND*350)

40 DIM E$(1000) :REM THIS HOLDS F
LIGHT HECORD

50 DIM A%(7,14):DIM C$[7,14):REM
THESE ARRAYS HOLD HORIZON AND C
OMPASS OUTPUT

E0 REM TP R LS L)

70 GOSUB 23203REM INITIALIZE

80 IF CRASH=0 THEN GOSUB 820:REM
HORIZON/COMPASS

80 GOSUB 500:REM PRINTOUT

100 IF CRASH=1 THEN &0TCO END
410 IF LAND=1 AND UFLAG=1 THEN P
RINT "WELL DONE, A PERFECT LANDI
NG!1":GOTO END

120 IF LAND=1 AND UFLAG=0 THEN P
RINT "YOUR WHEELS ARE UPY:GOSUB
1780:G0OTC 490

130 LET T=AIRSPERD:LET STALL=0
140 LET X$=INKEY$

150 IF X$="R" THEN LET RPT=1:GOT
0 70

160 IF RPT=1 AND ES$[CLOCK+4]=""
THEN LET RPT=0:60TQ 140

170 IF RPT=1 THEN LET X3$=E$[CLOC
K+1)

180 IF X$="" THEN GOTO 140

4190 IF CLDCK<999 THEM LET E$(CLO
O+ ) =X&

200 IF TAKECV=1 THEN LET ELEVATE
=INT [ ELEVATE+BND*2—RND*3]

210 IF AIRSPEED<3 THEN GOTG 2390
220 IF X$="N" THEN LET ELEVATE=E
LEVATE+5:LET EFLAG=5:IF ELEVATE>
60 THEN LET STALL=

230 IF X$="A" THEN LET ELEVATE=E

358

LEVATE-3:LET EFLAG=-5:1F ELEVATE
<~70 THEN LET STALL=-1

240 IF STALL<>Q THEN GCGSUB 1640

250 IF ALTIMETER<4 THEN GOTC 2890
:REM PREVENTS DRAMATIC TURNS ON

THE GROLND

260 IF X$="Z" THEN LET WA=WA—.,b5:
LET ANG=ANG—5:IF WA<-3 THEN LET

WA=—3

270 IF X$="M" THEN LET WA=WA+,5:
LET ANG=ANG+5:IF WA>3 THEN LET W
A=3

280 LET ANG=INT [ANG+RND*2-RND*2]

290 IF X$=" " THEN LET AIRBPEED=
AIRSPEED+B.5

300 IF X$="_" THEN LET AIRSPEH=
AIRSPEED-7

310 LET AIRSPEED=AIRSPEED-ELEVAT
E/S

320 IF UFLAG=1 THEN LET AIRSPEED
=AIRSPEED—1 .5;LET FUEL=FLUEL-.5
320 IF AIRSPEED<0 THEN LET AIRSP
EED=0

340 IF AIRSPEED »A00 THEN LET AIR
SPEED=400

350 IF X%$="1" ANU UFLAG=D THEN L
ET UFLAG=1:GOTOD 370

360 IF X$="1" AND UFLAG=1 THEN L
ET UFLAG=D

470 LET FUEL=FUEL-[ABS|T-AIRSPEE
B)/10)-3,75

280 IF FUEL<1 THEN GOSUB 1780
380 IF TAXKEOV=1 THEN GOTO 420
A00 IF ELEVATE>D AND AIRSPERD >4
5 AND AIRSPEED<60 AMD UFLAG=1 TH
EN LET TAKEOV=

410 IF TAKEOV=0 THEN LET ALYIMET
ER=0:G0TO 450



420 IF LAND=0 AND AIRSPEED<30 TH
EN LET ELEVATE=ELEVATE-S:LET ALT
IMETER=8%*AL TIMETER/10

430 LET ALTIMETER=ALTIMETER+INT{
( (ELEVATE+,1}*AIRSPERD | +EFLAG*AI
RSPEED/1000])/8D

442 IF ALTIMETER<300 AND TAKEDVY=
1 THEN LET ALTIMETER-=ALTIMETER+A
IRSPEED/30+ELEVATE

450 IF ALTIMETER<D THEN GOSUB 17
80:REM CRASH

460 REM CHANGE NEXT TWO LINES TO
MAKE IT EASIER (DR EVEN H
ARDER] TO LAND

470 IF ALTIMETER>15 AND AIRSPEED
220 OR TAKEOV=0 THEN GOTO BO

480 IF ABS{ANG-LD])<13 OR ABS{ANG
+360-LD) <13 THEN LET LAND=1:GOTD

80
AO0 REM *sssssdpasnstrihsdk

900 AEM PRINTOUT

510 CLs

520 PRINT "  HORIZON";TAB(20Q):"
HEADING"

530 LET EV=INT[ELEVATE/1D)

540 IF EV>2 THEN LET Ev=2

550 IF EV<-2 THEN LET Ev=2

580 IF EV<>D AND TAKEDV=1 AND CR
ASH=0 THEN GUSUB 1920

570 PRINT ":
.=ll
580 FOR J=1 7O 7
590 PHINT INK 7:
(4] " tn;cs[dhn
6190 NEXT J
520 PRINT “:
=,ll
530 LET DIST=DIST+ABS([COS[ELEVA
TE) }*AIRSPEED }/360

640 LET CLOCK=CLOCK+1

660 PRINT ":RANGE ";INT(DIST*10]

PAPER 1;": ":AS
a it

/10;™ & TIME ";IKT(CLOCK]}/10;"
el D

6680 PRINT ":

I“

670 PRINT ";AIRSPEED ; ";INT[AIR
SPEED )

6B0 PRINT ": ":08%( TO INT[AIRSPE
ED/2D]) ) ;" »"

680 PRINT ™;ALTIMETER: ";INT(ALT

IMETER);

700 IF ANG<O THEN PRINT TAB(19);

3B80+ANG;™ DEG,"

710 IF ANG>=0 THEN PRINT TAB[19]
:ANG;" DEB,"

720 LET MR=INT[ALTIMETER/30]:IF

MR>20 THEN LET MR=20

730 PRINT ™z P:08[ TD MR]j">"

740 PRINT ":FUEL : “INT[FUE
L)

750 PRINT “; "30$( TO 20-XINT(FUE
L/7560)]3">"

760 PRINT ":

770 PRINT ":ELEVATION: ";ELEVATE
"y “;:GOSUB 2210:PRINT U$

780 IF UFLAG=1 THEN PRINT ":V:TA
B(5);"> UNDERCARRIAGE DOWN < ="

780 IF UFLAG=0 THEN PRINT ":";TA

B(6]3"> UNDERCARRIAGE UP ¢ "

794 BEEP .03,12:BEEP ,03,18

BOD RETURN
B10 REM ¥esxkdkbskatsgstsihhisks

¥k

820
830
5uB
840
SuB
as0
SUB
BGO
250

REM ASSIGN HORIZON/COMPASS
IF ABS[INT(WA+.5)]=3 THEN GO
880

IF ABS[INT[WA+,5))=2 THEN GO
1070

IF ABS[INT[WA+.5))=1 THEN GO
1160

IF INT[WA+.5]=0 THEN GDSUB 1
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870 REM NEXT TWD LINES USE} TO G 4270

RADUALLY STRAIGHTEN UP WINGS
880 IF WA0 THEN LET WA=WA-.2
BS0D IF WA<O THEN LET WA=WA+,2
900 IF WA>.2 THEN GOTD 1350
910 FOR Z=1 TD 7

920 LET M$[B-Z)=A$[Z)

930 NEXT 2

940 FOR Zz=A TC 7

950 LET A$[Z]=M$[Z)

860 NEXT Z

870 GOTO 1360

980 REM WA=3 Of -3
980 LET AB[4)="
1000 LET As[2]="
1010 LET A$[3)="
1020 LET As[4)="
1030 LET A$[5)="
1040 LET A$(B)="
1050 LET A$([7]=t**
1060 RETURN

1070 REM WA=2 OR -2

41080 LET A#[1)="

1090 LET As{2)="

14100 LET A${3]="

1110 LET As[a)=" i
1120 LET A${5)=" %%
1130 LET AS[B)=\*++

1140 LET A${7}="

1150 RETURNM

1160 REM WA=1 DR -1

1170 LET A$[1)="

1480 LET As{2]="

1190 LET A$[3)=" b
1200 LET A$[4]=“ ERUERE

1210 LET A$[5]="*ens

1220 LET A$[g)="

1230 LET A$(7)="

1240 RETURN

1250 REM wA=0

1260 LET A$[1)="

* n
"k
L 1)
t 1
%
ik

L
%k

LET Ag$[2]="
12B0 LET A%$[3])="
1280
14300
1310
1320
1330
1340
L2 L]
1350
13860
1370

+375)/30)

LET A$[5)="
LET As[g)="
LET A&[7])="
RETURN

LET F2=ANG—F1

LET A$([4]=nsssdrssnsrstsin

REM *¥%:dkkpiiktebetrdhikd

REM ASSIGN COMPASS STRINGS

IF F2<0 THEN LET FA=INT[[F2

1380 IF F2>=0 THEN LET FA=INT[[F

2+15]/30)
1390 IF FA=12 THEN LET FA=0
1400 LET C$[1)=" N, "

.8r,, ":GOTO 1450

1420 IF FA=D THEN LET C$[2]="
8., ":B0TD 1450

1430 IF FA=t1 THEN LET C$(2)="
.28, ":B0TO 1450

1440 LET C%[2)=" ..:1..

1450 IF FA=10 THEN LET C$(3]=
21 .. ":GOTO 1480

4450
. ¢ @,":G0TO 1480

1470 LET CS[3)=" .. = .."

1480 IF FA=85 THEN LET C$[4)="

-X—E"260T0 1510

1480 IF FA=3 THEN LET C${a}="

—X—@E": GOTO 1510

4500 LET C$[a)=" w—X—E"

4510 IF FA=8 THEN LET C$[5)="

"' : ..":B0TO 1540

" 1520 IF FA=4 THEN LET C$(5]="
s @,":60TO 1540

1530 LET C$(5)=" .. ¢ .."

1540 IF FA=7 THEN LET C$[B)="

@:.. ":60TO 15R0

]
n
it

n

360

1410 IF FA=11 THEN LET C#(2)="

IF FA=2 THEN LET C$[a)= ™

we

w-



1550
lni-
15660
20,
1570
1580
41580
—360
1600
1610
1620
1630
1640
1650

IF FA=6 THEN LET C$[B]=" .
"+GOTD 1580

IF FA=5 THEN LET C$[g)=" .
"+GOTD 1580

LET C8(6)=" ..31..
LET C&(7]=" 8.
IF ANG>360 THEN LET ANG=ANG

"

LET F2=ANG

IF wW>0 THEN LET W=W-.4

IF W<D THEN LET W=W+.4
AETURN

REM STALL/FALL

IF STALL=-1 THEN GOTO 1710
1660 FOR J=1 TO 10

1670 PRINT TAB(J): FLASH 1; IN
2:"YOU HAVE STALLBEDIM:IMNK 7
1680 NEXT J

1680 LET AIRSPEED=AIRSPEED/4
1700 RETURN

1710 FOR J=1 TO 10

1720 PRINT TAB[J]); INK 2; FLASH
1) "UNCONTROLLED DIVEII":INK 7
1730 PRINT TAB[21-J)j FLASH 15 I
NK 23"PULL UP! Y INK 7

1740 NEXT J

4750 LET ALTIMETER=4*ALTIMETER/S

RETURN
REM *SERfskasxsstskRks Lk

1780
1770
L L2

1780
1790

REM CRASH

LET CRASH=A

1800 LET ALTIMETER=0

18410 LET Hg="#* *C p** A *% g%
H* | |*":REM 25 CHARACTERS LONG
4820 CLS:FDR J=1 TO 20

1830 PRINT TAB[(J);"CRASHI"

1840 PRINT TAB[21-J}; INK 2;"CRA 2342

SHI"
1850 NEXT J

1852 FOR T=10 TO -20 STEP —1: BE
EP .05,T: NEXT T

1860 FOR J=1 TO 7

1870 LET B=INT[RND*41]#1

1880 LET AS(J1=H$[G TD G+13)
1880 NEXT J

1900 RETUHAN
1510 AEM *ttsdssksitdhetssSrisne

xEx

1820 REM ADJUST HORIZON
1830 LET G$="

14 SPACES

1850 RETURN

2000 REM HERERXSEELEREssittss

2210 REM INPUT INTO COMMAND NAME

":REM

azag
2230
TTLE
2040
TTLE OFF"

2250 IF X$="Q" AND ALTIMETER>D T
HEN LET U$="CLIMB"

2060 IF X$="Q" AND ALTIMETER=Q T
HEN LET U$="NOSE UP™

2070 IF X$="A" THEN LET U$="NOSE
DOWN"

2080 IF X$="Z" THEN LET US="BANK
LEFT™

2290 TIF X$="M" THEN LET US$="BANK
RIGHT"

2300 RETURN

305 STOP

2910 RBEM **4¥ExEXtkissihhbxtdn
2320 REM INITIALIZATION

2330 PAPER 01 INK 73 CLS

2335 DIM M8[14,14): LET W=U

2340 RANDOMIZE

LET END=2305

360 LET Q$="
—":REM 21 CHARACTERS IN STRING

LET us="
IF X%=" " THEN LET U$="THRO
mll

IF X§="." THEN LET L$="THRO

361



2360 LET UFLAG=1:REM UNDERCARRIA ELEVATION

GEz 1 — DOWN, O — P 2430 LET WA=(Q:REM 'WING ANGLE; U
2370 LET EFLAG=0:REM CLIMB RATE SED IN HORIZON PRINTOUT

2380 LET ANG=~D:LET TAKEQV=0:LET 2440 LET FUEL=750:LET CRASH=DiLE

LAND=D T F2=0:LET F1=0:REM FOR DIRECTIO
2390 LET AIRSPEED=0 N CHANGE/COMPASS RGUTINE

2400 LET DIST=0:REM DISTANCE COV 2450 LET CLOCK=0O:REM TIME

ERED 'RANGE! 2480 LET Xg='rv

2410 LET ALTIMETER=0 2470 RETURN

2420 LET ELEVATE=D:REM ANGLE OF
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