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Author’s Introduction

This book will give you and your computer power—the power to rep-
licate reality in a quite uncanny way. I've included a wide range of pro-
grams that allow you to experience this power in action—from a
program that simulates microbes fighting for the right to survive in
a closed environment, to one that puts you in the cockpit of a partic-
ularly temperamental plane.

There is also more to this book than the ready-to-run programs.
You'll discover how easy it is to analyze real-life situations so that
you can create your own computer simulations, for both entertain-
ment and instruction.

You now have the power. Use it.

Tim Hartnell
London, 1986






Getting the Programs
Running on Your System

I wrote the programs in this book on an IBM PC. Since you may
own or use different microcomputers, I've included the full BASIC
program listings for the three most popular microcomputers: the Ap-
ple Ile, Commodore 64, and the IBM PC. BASIC listings that will run
on IBM PCs, XTs, and compatibles without modification are pre-
sented throughout the chapters. Program listings specifically for the
Apple Ile series and the Commodore 64* are included in the appendix
at the end of the book.

I've written the programs in a subset of BASIC that will run on
most microcomputers with only minimal changes. However, if you
don’t own an Apple Ilc or Ile, Commodore 64, or IBM PC, some of the
BASIC statements used in the programs may have to be changed
slightly to run on your system. I've included the following notes so
that if you do have to adapt the programs you’'ll be able to get them
running as quickly as possible. !

Screen Width

I've assumed that you have access to the READ and DATA com-
mands, and that your screen is about 40 characters wide. If your com-
puter’s screen is not quite that wide, you may have to adapt the
program output by adjusting the PRINT statements.

Random Numbers

Some of the programs need random numbers to operate. When
I want a random number between one and zero, I use the command
A = RND(1). If I need random integers in the range between 1 and 10,
Tuse A = INT(RND(1) * 10) + 1. If your system can't use this state-
ment, you’ll have to substitute the form of the RND command that
will run on your computer. Look up RND or “random numbers” in
your system's BASIC manual.

*C64 users see note on p- 171.



My computer’s BASIC generates the same sequence of random
numbers each time a program is run. In order to get a genuinely ran-
dom set of numbers, I have to seed the random number generator. I've
used the rather terrifying-looking statement RANDOMIZE VAL
(RIGHTS(TIMES,2)) to do this. If your random number generator re-
quires a seed (again, this will be explained in your BASIC manual),
replace this statement with your system’s equivalent (or leave it out
altogether, if you don't have an alternative).

If your computer doesn’t use the BASIC statement DEFINT
(often used in the line after RANDOMIZE as DEFINT A-Z) leave that
line out completely as well. (See line 490 in the LIFE listing.)

Capital Letters

Note that the programs expect input in upper-case letters. If
your computer can use lower-case letters, and if while running the
program nothing happens when you type in letter commands, check
to make sure that you’re typing in capital letters.

input Statements

You may also have to change my use of INKEYS for single char-
acter input. If your computer can't use INKEYS, change these state-
ments (throughout) to the input statement that works on your
system. Change A$ = INKEYS to either INPUT AS or GET AS (again,
see your BASIC manual). The program should run without further
changes. Use CALL KEY when working in TI Extended BASIC.

Note that some BASICs (such as Atari BASIC) do not let you in-
clude a string within an INPUT statement (as in INPUT “string”; AS).
Replace this with PRINT *‘string” followed by a separate INPUT state-
ment.

READing Arrays

Some BASICs cannot READ array values directly, as in READ
A(7) or READ A$(7). You'll have to replace these statements with lines
that put data in the array indirectly. First read the data into a variable.
The appropriate array element can then be set equal to the variable,
as in READ X:A(7) = X or READ X8:A8(7) = XS.

Printing the Results

Many of the programs ‘‘reprint’ the screen after each turn. I've
used the CLS command to CLear the Screen. If your system doesn’t
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use CLS, you'll have to replace it with the appropriate command. Use
PRINT “CLR" on Commodore and Atari computers, HOME on Apples,
and CALL CLEAR when working with TI Extended BASIC.

String-Handling

String-handling can cause a few problems, so I've kept it to a
minimum. If your computer does not support the standard LEFTS,
MIDS, and RIGHTS string-handling commands, consult your BASIC
manual for the correct replacements. For example, the standard
MIDS(AS$(2,3)) can be replaced with SEGS(AS,2,3) in TI Extended
BASIC, with AS$(2 TO 5) on Timex/Sinclair computers, and with
A8(2,5) in Atari BASIC.

Delay Loops

Many of the programs include a delay loop (usually in the form
FORI = 1 TO 500:NEXT I). You should adjust these dummy loops
(which are usually held in subroutines at the end of programs) so that
the program'’s displays of instructions and the progress of the sim-
ulation are clear and easy to follow. See line 550 in the SIMULTA-
NEOUS EQUATIONS listing for an example of how this works.

Variables

If your system won’t accept variable names longer than two let-
ters, enter just the first two letters (such as SC for SCORE). If it will
accept a full variable name, but only recognize the first two letters,
you will find that using the full variable name makes the program
much easier to understand.

Functions

A number of the programs in this book use the BASIC statement
DEF FN to define specific functions which are then “called” from dif-
ferent parts of the program. Most BASICs include some form of DEF
FN, the most notable exception being Atari BASIC. Functions can
usually be replaced with subroutines, or, if the expression or calcu-
lation is short enough, you can simply replace each use with the
whole expression.

High-Resolution Graphics
The only program you may find difficult to adapt is POINT-DUTY

xi



ROBOT, which requires high-resolution graphics (using a command
like PSET or POINT). If your computer is capable of high-resolution
graphics, you should consult your system’s manual to find out the
~ equivalent commands for your machine. If not, you'll find that the
regular ROBOT LOGO listing is almost as much fun!

Memory

It is impossible to predict exactly how much memory the pro-
grams will take up on your system, but the majority of the programs
in this book will fit well within 16K machines. In fact, the longest pro-
gram, FLIGHT SIMULATOR, is less than 8K long.

If you have trouble getting a program into your system because
of a shortage of memory, cut out as many REM statements as possi-
ble (check to make sure that no GOSUB or GOTO calls refer to the
lines you want to delete) and try to shorten the PRINT statements.

General Instructions

These changes should cover the adaptations you’ll have to make
to get the programs running on your computer.

Please be sure to type programs in carefully. Remember that the
instructions you give to a computer must be exactly correct—or the
machine won't be able to run your program. If you have trouble get-
ting a program to run, first proofread your typed-in version against
the listing given in this book.

The manual for the BASIC that came with your computer is an
indispensible tool. Check the manual to see what’s wrong with any
program lines that won't work—or that result in error messages.
Make sure to use the exact forms of the commands as given in the
manual,

Talking to someone who has a lot of programming experience—
especially if it's with the computer you're using—can also be a tre-
mendous help. |
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The Power
of Simulations

Computer simulations give you the power to try your hand vicari-
ously at almost any activity you can imagine. Running a multi-mil-
lion-dollar manufacturing concern, flying to the moon, driving a
racing car, or running the country as President—all these experi-
ences can be yours through simulation programs.

In this book you'll find programs that allow you to take part in
all these scenarios and more. You'll also be gently introduced to the
art of creating computer simulations. After you've enjoyed the pro-
grams in the book, you’ll have made a good start on being able to write
your own. Studying the program listings, observing what the different
variables represent and the way they interact and how mathematical
formulas are used to replicate “real life” situations, will show you a
number of easy-to-apply techniques that you can use in your own
simulations.

Despite their obvious entertainment value, computer simula-
tions are not just elaborate games. More sophisticated simulations
are being used for training in many situations where reality is too ex-
pensive, too dangerous, or too complex to allow human beings to
learn by direct experience. During airplane pilot training many, many
hours of airtime are clocked in elaborate flight simulators—con-
trolled, of course, by computers—rather than up in the air.

One of the real advantages of simulations is that they can be ma-
nipulated more easily than the real situation. For example, a pilot
training on a flight simulator could attempt to land during a hurri-
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cane with very little fuel, or an operator at a nuclear power station
could be faced with the possibility of a meltdown. Operators in con-
ventional and nuclear power plants around the world are now train-
ing on simulators, where they can hone their skills without facing
real catastrophes. 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. This simulator, developed and marketed by an
Australian company called Control Simulation Technology, allows a
controller to simulate a number of emergency situations, so that staff
can learn to cope with them. This “emergency” training would be im-
possible without the use of a simulator.

Another computer simulator, which might be seen as a little bit
sinister, uses the reactions of a few test subjects to television and
print advertising to simulate the reaction of a significant portion of
the population. The simulator, developed by psychologist 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 that measure
the brain and heart activity of a sample group of people. The simu-
lator runs while an advertisement is shown to the test group, and
gives a second-by-second readout from the sensors. The readings are
then fed into the simulator, which analyzes the brain waves and car-
diovascular readings and uses them to extrapolate the probable re-
action of the general population. Mr. Tomlian claims that Mind
Monitor can be used to find weak points in an advertising campaign
so that the advertiser can “‘fine-tune’ particular campaign elements.
General Electric is believed to be at the forefront of developing com-
puter simulations which help gauge viewers’ reaction to advertising,
while one of the world's biggest ad agencies, Young and Rubicam, is
also investigating the field.

Simulation Limitations

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

You'll find that there is as much art as science involved in cre-
ating effective simulations. The science is in working out the for-
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mulas that represent the interacting elements of the system you are
trying to simulate. The art is in programming those formulas so that
your interaction with the simulation is as ‘“life like"” and rewarding
as possible. This means that the output must be realistic, and must
be presented in a form that is readily understood.

For most simulations, the speed with which the program re-
sponds to user input is very important. If the simulation is occurring
in “real time” (that is, a second of time elapsed within the simulation
is supposed to equal a second of time in real life), it is important that
the simulation is written so that this one-to-one correspondence be-
tween the times is as close as possible.

Simulations can be divided into two groups: those where the
data is acted on in distinct groups or packages, and those where the
data values flow into each other repeatedly and continuously.
Queuing systems, where a set of elements to be processed (like a
group of customers waiting in line at a bank counter) wait in a queue
until the system is ready for them, are the main kind of discontin-
uous situations that are turned into simulations. In the second type
of simulation, where data values flow into each other, values (such as
the internal temperature of a nuclear reactor) change constantly over
time.

It is important to try and determine, before you start program-
ming your own simulation, which type of data or process predomi-
nates within the system you are going to program.

Any situation where elements are added to a queue atrate A and
removed at rate B is a candidate for a discrete simulation. There are
many, many situations like this in real life. Discrete queues exist in
such different situations as collecting eggs in an old-fashioned farm-
yard (where a queue can simulate the difference in time between eggs
being laid and gathered), highway accident victims waiting for am-
bulances, and airplanes waiting for clearance to take off,

_ Some systems can be simulated by either a discontinuous or a

continuous model. Our SPACE LANDING SIMULATION lets you try to
land a spacecraft on the moon. This program waits for an input before
continuing (you type in a number between zero and nine, represent-
ing “thrust”). If the program did not wait for your key press, but kept
going through its operational cycle over and over again, checking the
keyboard during each cycle, and making changes only if it 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 a real-time control facility to our FLIGHT SIM-
ULATION program, and you'd have another non-discrete simulation.

In the next chapter of this book, we’ll look at the basic elements
of a simulation, and show how to break down a problem so that you
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can create a simulation of it. The later chapters explore many differ-
ent types of simulations. You'll see a number of simulation tech-
niques 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 ele-
ments 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 dis-
cussed. Chapter five presents the predator/prey simulation, where si-
multaneous equations model the interaction of two kinds of cells
living within a culture medium, and competing for the right to sur-
vive.

The next chapter presents a version of John Conway's classic
computer simulation LIFE, where birth and death occur in a less
bloodthirsty way than in our predator/prey simulation. The first ver-
sion of this program allows you to encode game-starting patterns as
DATA statements, so that different evolutionary outcomes can be
studied. Then you'll shown how to make the simple changes that al-
low your computer to generate the starting colony at random.

Chapters seven, eight, and nine, which look at robot simula-
tions, are considerably more ambitious than the earlier ones. In
these chapters, we will actually examine two simulations at once.
First, we simulate the action of a computer language interpreter,
which “understands” commands entered in RCL, a new computer
language (Robot Control Language). Second, the programs use RCL
commands to move a little “robot,” which leaves Logo-like designs
as it trundles around your computer’s screen. The programs given
here form a solid basis for developing your own complete “turtle
graphics” program.

Artificial intelligence is one of the “hot” areas of computer sci-
ence at the moment, and this book would not be complete without a
program or two that showed how a simulation program can appar-
ently endow a computer with intelligence. Chapter ten lets you at-
tempt the fairly fruitless task of trying to beat your computer at the
game CONNECT FOUR, and explains how the program assesses its
“best” move. The move-selection technique can be adapted to many
other board games. The following chapter introduces a program that
replicates an 1890 Spanish machine that plays a particular chess
endgame. The Quevedo Chess Machine was probably the first genu-
ine attempt to produce a chess-playing machine, so it is appropriate
that it is represented here.

From chess we move into the political arena, and show how the
economy of the United States can be (admittedly very crudely) mod-
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eled within a computer simulation. You take the role of the President,
and your job is 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 sim-
ulation of a small stock market in action, as you invest in the fluc-
tuating fortunes of five companies, trying to reach a financial goal
you have set for yourself. If you find you have considerable skill in
this area, you can see if it stands you in good stead in manufacturing.
DETROIT CITY, presented in chapters fifteen and sixteen, confronts
you with an even more difficult challenge. Your task is to try to bring
an ailing automobile manufacturing company back to a more profit-
able life. Fail, and you're out of a job. Succeed, and you get a seat on
the board.

We move from the world of business simulations to programs
that simulate leisure activities. GRIDIRON, presented in chapters
seventeen and eighteen, puts you up against the computer-con-
trolled Silicon Cowboys, or you can use the program to mediate 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 keep track
of 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 your driving skill on your choice of Grand
Prix tracks in Britain, Germany, Italy, or Monaco. The tracks used
within the program are based on the real-life tracks, but I doubt
whether the skills you pick up here could very usefully (or safely) 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 that is fiendishly difficult, but not impossible,
to fly. You’ll find that keeping track of four or five constantly chang-
ing factors at once will take all your concentration. But the satisfac-
tion you'll feel on your first successful landing will make it all worth
while.

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



The Components
of a Simulation

In the simplest terms, 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 examples), and you have the raw ingredients of a sim-
ulation.

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

CAUSE —-------- > EFFECT =-e-meeea > EFFECT

SWITCH ON 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—no matter how com-
plicated—that you write will show a clear linking between causes and
effects.

More Complex Links

The links, of course, will not always be this simple and straight-
forward.
Some effects may only come into play when variables reach trig-
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ger values. For example, the car engine in our GRAND PRIX simula-
tion blows up if the engine temperature exceeds 200 degrees. Your
own simulations may have a link that looks like this:

leads, if A is present, to EVENT Y
F?VENT X leads, if B is present, to EVENT Z
Analyze the links and express them in a diagram like the above, per-
haps substituting mathematical formulas for our “if A, then B links,
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 you in the position of a pilot trying to land your spacecraft on
the moon. The causal links in this program are reasonably straight-
forward, but still manage to produce very interesting and somewhat
unpredictable outcomes.
Here are the links. THRUST is the input from the user, each time
through the loop.

e m e — - » FUEL = FUEL - THRUST

¢ IF POEL = 0 =wwss S m e —————— S e e ——— G 4

: VARIABLE FLAG (VF) = THRUST - 2
HEIGHT = HEIGHT + VELOQCITY + VF/H
VELOCITY = VELOCITY + VF

> IF HEIGHT ¥ 10 ewscecuws B p JUTRPR +

....... Cummmms smeedes00T0 NEN TRRUST INPOT :
v v
IF VELOCITY > =9 AND VELOCITY < 5 THEN LAND SUCCESSFULLY
BLSE musmcnsuesem +
CRASH soses CrsE LR e +

Although this may look a little complex at first sight, it is ac-
tually fairly simple. You can see that the causal loop diagram looks
pretty much like a flow chart, and actually contains some lines that
apparently could be programmed directly. When you look at the pro-
gram (especially lines 170 to 240) you'll see that some of the lines
above do appear almost unchanged in the program.

Feedback

Causal loops contain elements, or processes, thatinteract. They
also contain feedback mechanisms. The results of one series of com-
putations (in the moonlander simulation, for example, the results are
the height, velocity, and fuel left) feed back to affect the next input
(THRUST in this case). In this case the feedback is presented to the
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user on the screen. The user, or player, then makes choices about his
next input. In continuous simulations, the feedback information can
be used by the program to automatically influence the state of the
simulation.

In real life, feedback influences many situations, for example, in
the operation of a thermostat on a room heater. If the room gets
colder, the thermostat turns the heater up. When the room becomes
warmer, the thermostat turns the heater down. In due course, the
room cools, the temperature drops, and the cycle begins again.

Feedback does not always lead to a fluctuating output. For ex-
ample, if ] am angry with you, I may raise my voice. You shout back.
I am further angered by you raising your voice and I raise my voice
some more. You, in turn, are made more angry by my increased vol-
ume, and shout even more loudly at me. A self-reinforcing loop is set
up. If the heater’'s thermostat was set so that the hotter the room be-
came, the more heat was produced, a similar self-reinforcing feed-
back loop would be seen (and felt!).

Equilibrium Points

Many feedback loops have an equilibrium point. (In our ther-
mostat example, the equilibrium point is the final steady tempera-
ture of the room.) A good simulation may, in effect, challenge the
program user to discover that equilibrium point. There may well be,
for example, a thrust input built into our moonlander program that
allows the craft to sink gently down into the lunar dust.

Negative and Positive Loops

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

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 analyzed, turn out to be made up of more than one feed-
back loop. -

For example, in the predator/prey simulation in chapter five, we
have two life forms whose survival is inextricably bound together. If
one species dies out, the other will also die. If there are too few pred-
ators, the number of prey will increase, leading to more food, so more
predators are born. These in turn will eat more prey. The situation is
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dynamic, constantly changing as the simulation produces and uses
its own feedback.
Here is how chapter five's program looks in a causal diagram:

if enough
+-=-CELL Y exist->-+

to support X, Y
is eaten

+-reproduce——->---g4 : : 4=mmme——reproduce-—+
in relation : : : : in relation
to numbers No. of ' No. of to numbers
CELL Y CELL X
b —m———— L e + Fmmmm————— Do +
e ———— (e —— = +

A situation like this can either stabilize, or can move so that either X
or Y becomes dominant, with the other type of cell reduced to an in-
effectual level.

Such simulations are fascinating to run, and their outcomes can
be difficult to predict, even when you know the linking formulas 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 will be easier to write if you con-
sider the behavior of the system you want to model in terms of pos-
itive or negative feedback loops.

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:

e ———— o e e + o ——————— P —————— +
amount quantity amount
drunk of water . pumped

L T y— . R + A e o e +

This is a fairly clear situation, one that is probably simpler than any
real-life situation you'll try to model with a simulation system. If a
double loop is needed to show the relationship of something simple
like this, it is highly likely that the systems you'll want to simulate
will need two, or more, interacting loops.



For example, the ecological system of oxygen use and replenish-
ment on Earth can be shown with the following diagram:

& Z
More C0O2, =0 Fossil fuels Pupu&aticn
biosphere &—— burnt, consume é——— increases, demand—
heats up 20% 02 production rises
N
Greenhcuse effect Burning forest
inhibits plankton areas reduce 02
growth AVATILABLE & output, increase
ﬂxYGEM co2
Fertilizer runcff
encourages algae Haahe industrial

growth in rivers gases pollute atmosphere

Industrial waste Thermal pollution
in rivers railses river temperatures
consumes 02, kills________ __reducing 02 capacity of
of f marine life water, and suffocating
[: marine l1ife
< | <

Time Against Action

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

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

tB80:

170 " &

:60¢: / '

Fi L]

Number :50: K .
of $40: _ - \
cells :30: .

¥

t20:
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10



:80:

170

160 :

Number :50:
of 140
cells :30:
:20:

:10:

0:

—-*—q—-—*——-l--'-——-—-——-H-h—---——-.nfui--——-—-— —

These graphs show dramatically how the two life forms are related.
The crossover points of the lines also suggest where the equilibrium
points of the system may be.

So the causal loop diagrams help us find the underlying rela-
tionships within the system we hope to simulate, and a graph of the
outputs of the simulation plotted against time allows 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 helps our
understanding of what is actually going on as the simulation runs.

You should now have enough background information to un-
derstand the processes involved in the creation and running of the
simulation programs that make up the rest of the book. Once you get
the programs up and running, you may well want to draw causal dia-
grams to show the links between elements in these programs. As
well, the output from some—but not all—of the simulations can be
graphed, to give further insight into the working of the system being
modeled.
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Feedback
in Action

In this chapter, we'll look at our first simulation program, one that
has been around in one form or another since the earliest days of
commercial computers. In those days, a lot of expensive corporate
and academic computer time was consumed by would-be space pilots
trying to land creaky old space ships on the moon.

Unlike the predator/prey simulations in chapter five, which use
simultaneous equations, simulations like this one use a series of for-
mulas held within a loop. After each run through the loop, the system
operator receives feedback on the status of particular variables that
are being modified (in this case, fuel, height, and velocity). On the ba-
sis of this feedback, the operator decides what input to enter, and
then waits for the computer to report back on the result of processing
that new input.

Here is how the series of mathematical operations is repre-
sented within the program loop. AS is the user input, signifying
thrust.

160 THRUST=VAL[(A$)+ .1

170 FUEL=FUEL-THRUST

180 FLAG=THRUST-2

190 THRUST=0D

200 HEIGHT=HEIGHT+VELOCITY+FLAG/4
210 VELOCITY=VELOCITY+FLAG

12



Typically, the main loop has certain exit conditions (such as, in
this simulation, when you crash, run out of fuel, or manage to land
safely) that abort the cycle and end the run with a status report to the
operator. Lines 220 and 240 in the next section of the program check
to see if the cycle should leave the loop, while 230 sends it back for
another run through:

220 IF HEIGHT<=10 THEN 240
230 IF HEIGHT>10 THEN 120
240 IF VELOCITY>-9 AND VELOCITY<S THEN 2

ag

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. As far as you're concerned, you're trying to land your ship,
and the mechanics of handling your input are none of your concern.

In this program user input is limited to choosing thrust. You sig-
nify a high thrust by pressing the “9" key; a low thrust with the “1”
key;and zero thrust with the 0" key. Intermediate values are entered
by touching other number keys. There is no need to press the RE-
TURN or ENTER key at this point, as INKEYS (or GETS) are used to
read the keyboard.

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

FUEL VELOCITY HEIGHT
208.33 =11 . 42 497 .03
208 .23 -8.520001 507.899
208,13 -7.62 517.04
20B8.03 =8 72 524.2

207,893 -3.82 5289.45
207 .83 =4 82 §532.8

¢e0?7 .73 -.02 534.26
207 .63 1.88 533.81
207 .53 3.78 531.47
207 .43 S5.68 527.22
eg7 .33 7«08 521,07
188,23 10.48 341.57
179.13 .38 33z2.87
170.03 -3.72 331.28
160.83 -10.82 336.78
151.83 -17.92 349.39
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161.73
151.63
1561.53
151.43
151.33
1681.283

150.03
148.83
149.83
148,73
149,63
149.53
149.43
149.33
149 .23
148,13
148,03
148,893
148.83

-16.02
-14.12
-12.22
-10.32
-8.42
-6.52

366,84
d82.38
3896.05
407 .8

417 .66
425 .61

372.86
366 .11
337.47
316.82
294 .48
270.13
243.88
215.74
185.68
153.75
118.89

84.15

46 .51

— e e G e e S BN S B M e e e e e R e e e e S e A -

— e S e e e S A S S SER e e e e e S e e e G e e o e E g e

FINAL INSTRUMENT READINGS WERE:
FUEL VELOCITY HEIGHT

148.73 40.98

(R —————— T R S R R

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

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

FUEL VELOCITY HEIGHT
210.71 4,02 496 .05
210.61 .82 481 .57
210.51 7.82 4B5.18
210.41 9.72 476 .89
210.31 11 « B2 466 .7

210.21 13.52 454 .61
210.11 15.42 440 .62
210.01 17.32 424,73

14



208.91 19.22 406 .94

200,81 12,12 389 .5
181,79 5.02 379,16
182,61 -2.08 375.92
182,51 -.18 977 :8%
182,41 1.72 377.24
182,31 3.62 375.05
182,21 5.582 370.96
182,11 7.42 364.87
182,01 8.32 357.08
150.91 20.22 126,75
147 .81 19.12 106,81
144,71 18.02 87 .97
140,61 15,92 70.48
134,51 13588 5§5.59
126, 41 5.72 45,3
18 49 5.62 39,61
494 .89 5.52 34,02
118,11 3,42 29,03
116,01 3,32 25.64
113,91 929 22.35
111 .81 a.1e 19.16
108,71 2.02 16.32
107 .61 2.92 14.08
106 .51 3.82 10.94

YOU HAVE LANDED SAFELY!I
YOUR SKILL RATING IS 8067

o e S M A e S e e Em e O M B W S SRS R e e S o e e e mm mmm

FINAL INSTRUMENT READINGS WERE:
FUEL VELOCITY HEIGHT
105.41 4.72 0

S o e oS o o o e s S e e S S e e G s o s e e e S

Here's the listing so you can do your bit for NASA:

10 REM SPACE LANDING SIMULATION I
20 RANDOMIZE VAL(RIGHTS$(TIMES$,2))

an BEM L EEE S EEEERE R EEEEEEEEEEEEENN NN
40 REM SET STARTING VALUES

50 FUEL=200+RAND([1)*40

60 VELOCITY=RND[1])*20-6
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70 HEIGHT=500-RND(1]*10

80 CLS

80 PRINT " FUEL";TAB([(12);" VELOCITY";TAB
(24);" HEIGHT"

100 BEM I EEEEEEEREREEEEREEEEEEEEREE RN

110 REM MAJOR CYCLE

120 GOSUB 430

130 IF FUEL<=0 THEN FUEL=0:THRUST=0:G60T0D
170

140 A$=INKEYS

150 IF AS$<"D" OR A$>"9"™ THEN 140

160 THRUST=VAL[AS$])+.1

170 FUEL=FUEL-THRUST

180 FLAG=THRUST-2

190 THRUST=0

2500 HEIBGHT=HEIGHT+VELOCITY+FLAG/4

210 VELOCITY=VELOCITY+FLAG

220 IF HEIGBGHT<=10 THEN 240

2930 IF HEIGHT>10 THEN 120

240 IF VELOCITY>-9 AND VELOCITY<5 THEN 2

80

250 GOSUB 410

260 PRINT "YOU HAVE CRASHED INTO THE SUR
FAGE. an™

270 IF HEIGHT>0 THEN HEIGHT=-HEIBGHT

280 GOTO 320

290 PRINT "YOU HAVE LANDED SAFELY!"

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

O*FUEL/ (VELOCITY-HEIGHT))

310 HEIGHT=0

320 GOSUB 410

330 PRINT "FINAL INSTRUMENT READINGS WER
E:“

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

B(24):" HEIGHT"

350 GOSUB 430

360 GOSUB 410

370 IF HEIGHT>=0 THEN END .

380 IF HEIGHT<O THEN PRINT "NEW CRATER O
N MOON"INT{ABS(100*[HEIGHT+.,2)/3})/100"M
ETERS DEEPI!I"

380 PRINT "YOUR SKILL RATING IS "INT(100
*FUEL/(VELOCITY-HEIGHT]))

400 END



B BRI T 00 oo s 05

n

420 RETURN
430 PRINT INT(1D00*FUEL)/100;
440 PRINT TAB[(12);-INT(100*VELOCITY)/100

450 IF HEIGHT>=0 THEN PRINT TAB(24);INT|
10D*HEIGHT)/100

460 IF HEIBHT<O0 THEN PRINT

470 RETURN

Once you can land consistently with the program in its current
form, change line 50 to the following, to create a whole new challenge:

90 FUEL=100+RND[(1)*4an

17



Monte Carlo
Simulations

Monte Carlo simulations are those simulations that depend on
chance or random 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, you'll see 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 millimeter in diameter, is 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
as ink is diffused in a tumbler of water. It's named after Robert Brown,
a Scottish botanist who in 1827 first noted, but was unable to explain,
the movement seen when looking through a microscope at a solution
of pollen grains in'water.

The simulation is shown on a 10 by 10 grid, with a single pollen
grain, depicted by 0. When you run the program, you enter the po-
sition where you want the grain to start, and also set up a “goal” po-
sition. The simulation ends when the pollen grain reaches the goal
position.

18



Here’s how it begins:

ENTER FIRST START COD-ORDINATE [LESS
THAN 10)

? 3

ENTER SECOND START CO-ORDINATE [LESS

THAN 10)
? 4

ENTER FIRST END CO-ORDINATE [LESS

THAN 10)

? 6

ENTER SECOND END CO-ORDINATE [LESS
THAN 10)

? 7

MOVE 1

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

MOVE 5
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L] L] L » a L) a L) L] L]
L] ] [ ] ] L] L L] L] L] L]
L] L] L] B L] L] L] L] [ L] a
L] L L] a L L] L - a L]

L - Ll L] L] L] B L L L]
L] ] ] L] L] L] L] L] ] L]
L] L] L] @ L] L] L] L] ® L]

L] - L] L] ] L] L] L1 [ ] ]
] L] -/ L L L] L] L] B a
] L] - L] L a L] - L L]
& ] L] o - L a L) L] B

Finally, on the fourteenth move, the pollen grain reaches the tar-
get position, and the demonstration ends:

MOVE 14

L ] L] L] L] L] a L] L] a
L L] a L] -] L] ] - ] &
L L] L} L] L ] - - L] L]
-] L ] -] L] - a ] -] -] [
L] L] ] w L] L L] a a L]
] L] - L] L] L] D L] L] L]
L. a L] ] L] a L] L} L] L]
@ a L a L L] a L] ] L]
] ] L] a L] L] L] a L] L]
a L ] -] L] v L a L] a

DEMONSTRATION OVER
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Here’s the listing so that you can explore this Monte Carlo dem-
onstration:

10 REM MONTE CARLO DEMONSTRATION
20 GOSUB 370:REM INITIALIZE

30 REM #*###*#*#*#####***#######*##
40 REM MAJOR CYCLE

50 G0SUB 100:REM PRINT

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

70 GOSUB 230:REM GENERATE MOVE

B0 GOTO 50

90 REM ##*#########**###*#*####*##*
100 REM PRINTOUT

110 A$(P,qQ)="0Q"

120 M=M+1

130 CLS:PRINT:PRINT

140 PRINT "MOVE"M

150 FOR X=1 TO 10

160 FOR Y=1 TO 10

170 PRINT AS[X,Y);" n,

180 NEXT Y

180 PRINT

200 NEXT X

210 RETURN

220 REM ##Il#########***#######*#*###
230 REM GENERATE MOVE

240 AS(P,Q)=" "

250 G=0

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

270 ON T GOSUB 310,320,330,340

280 IF G=0 THEN 260

290 IF G=1 AND RND([1)>.5 THEN 280
300 RETURN

810 IF P>1 THEN P=P-1:6=G+1:RETURN
8320 IF P<10 THEN P=P+1:6=G+1:RETURN
330 IF @>1 THEN Q=0-1:6=G+1:RETURN
340 IF Q<10 THEN 0=0+1:6=G+1:RETURN
350 RETURN

d60 REM ####################*######*
370 REM INITIALIZE

aB0 CLS

380 RANDOMIZE VAL[RIGHTS(TIMES,2])
400 DIM A$({10,10)
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440 FOR X=1 TO 10

420 FOR Y=1 TO 10

430 AS[X,Y)="_"

440 NEXT Y

450 NEXT X

460 PRINT:;PRINT

470 PRINT "ENTER FIRST START CO-ORDINATE
[LESS THAN 10)"

480 INPUT P

A90 IF P<1 OR P>10 THEN 480

500 PRINT "ENTER SECOND START CO-ORDINAT

E [LESS THAN 101"

510 INPUT Q

520 IF Q<1 OR Q>10 THEN 510

530 PRINT:PRINT .

540 PRINT "ENTER FIRST END CO-ORDINATE [

LESS THAN 10} "

5§50 INPUT EP

560 IF EP=P OR EP<1 OR EP>10 THEN 550

570 PRINT "ENTER SECOND END CO-ORDINATE
[LESS THAN 10"

580 INPUT EQ

580 IF EQ=Q OR EQ<1 OR EQ>10 THEN 580

600 As(P,a)="0"

640 AS[(EP,EQ]="X"

620 RETURN



Simultaneous
Equations

We can also create simulations that use simultaneous equations to
show the effects of two interacting factors on each other. These equa-
tions are often used in predator/prey simulations like the one we'll
examine in this chapter.

In this example, 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 that will allow the cell colony to survive for as long as pos-
sible. Although the degree of aggressiveness of cell X toward Y
changes from run to run of the program (so that you can’t just learn
which numbers will always work), it does not change within a single
run, so you can try various combinations to see how they behave.
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The program starts by reporting the decay factor, which is the
degree of aggressiveness cell X displays toward Y. It then asks ynu to
enter the starting populations:

DECAY FACTOR IS .140B966

ENTER NUMBER OF CELL X TO
START [LESS THAN 40]
? a7

WE HAVE 37 X CELLS

ENTER NUMBER OF CELL Y TO
START [LESS THAN 40)
? 25

Once you've made your choice, the program works out the life
history of your cell cultures, keeping you up to date:

e S W e e

TIME ELAPSED: 1
37 CELL X
o5 CELL Y

— e A o S o R S

TIME ELAPSED: 2
35 CELL X
17 CELL Y

——— e

TIME ELAPSED: 3
46 CELL X
g CELL Y

—— o mm Ew e s e W

TIME ELAPSED: 4
77 CELL X
2 CELL Y

— o o o ww ES E m E E R — —

TIME ELAPSED: 5
37 CELL X
1 CELL Y

YOUR CELL CLASH SIMULATION SURVIVED
FOR § TIME PERIODS,

24



TR R S e s e e e e e e e S e e e mm Em Es E o R e e S S e e e

THE BEST SURVIVAL TIME S0 FAR IS 5

TR T S e mm e e o RS e e e e o e e e m e ms e S e e e e s

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

The program also keeps track of the ““longest life so far.” It gives

you an opportunity, in subsequent runs, to see the effect of different
starting populations:

ENTER NUMBER OF CELL X TO
START (LESS THAN 40)
28

WE HAVE 25 X CELLS

ENTEAR NUMBER OF CELL Y TO
START [LESS THAN 40)
T 87

e o S R S e e — — —

TIME ELAPSED: 4
2 CELL X
36 CELL Y

TIME ELAPSED: 5
1 CELL X
36 CELL Y

YOUR CELL CLASH SIMULATION SURVIVED
FOR 5 TIME PERIODS,

THE BEST SURVIVAL TIME SO FAR IS

ENTER NUMBER OF CELL X TO
START [LESS THAN 40)
? 38

WE HAVE 38 X CELLS

ENTER NUMBER OF CELL Y TO
START (LESS THAN 401}
? 38

25



26

TIME ELAPSED
13 CELL X
34 CELL Y

TIME ELAPSED: 3
6§ CELL X
33 CELL Y

— P o

TIME ELAPSED: 4
3 CELL X
83 GELL ¥
TIME ELAPSED: 5
1 CELL X
34 CELL Y

no

YOUR CELL CLASH SIMULATION SURVIVED
FOR 5 TIME PERIODS,

e e e mm e G S MR SR M e e e e e e e e M S M me e m— eSS e mm

. e e e e e i e

DO YOU WANT A NEW RUN [Y OR N]7?

ENTER NUMBER OF CELL X TO
START (LESS THAN 40)
? 22

WE HAVE 22 X CELLS

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

e S SR = mas e S S

TIME ELAPSED: 3
18 CELL X
23 CELL Y

— e S R o e S S S

TIME ELAPSED: 4
14 CELL X
21 CELL Y



e i B R S p—

TIME ELAPSED: 5
15 CELL X

18 CELL Y
TIME ELAPSED: 6
18 CELL X

15 CELL Y
TIME ELAPSED: 7
27 CELL X

12 CELL Y

TIME ELAPSED: 8
41 CELL X
7 CELL Y

L D e e o S e e owm wm e

TIME ELAPSED: g
74 CELL X
2 CELL Y

T OEE e S e e e e = ae e we B e

TIME ELAPSED: 10
32 CELL X
1 CELL Y

YOUR CELL CLASH SIMULATION SURVIVED
FOR 10 TIME PERIODS,

N S W S S e e —— S v e e mm m— e v e e e

THE BEST SURVIVAL TIME SO0 FAR IS 10

TR TS A v e e o S S e e e s e S e S W mm mm mm e mm e A

DO YOU WANT A NEW RUN (Y OR N}?
oK

The most crucial parts of the program are the equations that cal-
culate the cell populations. These are lines 330 and 340:

330 CP=CP+([B*CP-CP*EP/3)*FD)
340 EP=EP+((4*EP-EP*CP)*,01)])

Modify parts of these program statements and watch the effect this
has on the progress of your simulation. You'll probably be surprised
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to see the far-reaching effects of even the most apparently minor
change. Here’s the listing:

10 REM SIMULTANEOUS EQUATIONS

20 CLS

30 RANDOMIZE VAL[(RIGHTS(TIMES$,2))

40 HS=0D

50 FD=RND(O)

60 PRINT:PRINT "DECAY FACTOR IS"FD

70 GOSUB 550

B0 CLS

80 PRINT:PRINT

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

160 INPUT EP:IF EP<1 OR EP>38 THEN 160

170 CLS:PRINT:PRINT "PLEASE STAND BY..."

180 GOSUB 550:CLS

1890 DA=1

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

9490 PRAINT Vecmmmmee e == "

220 PRINT "TIME ELAPSED:"DA

230 PRINT INT[CP)"CELL X"

240 PRINT INT[EP)"CELL Y"

250 HEM_#############*#####ﬂ###**##

260 REM MAJOR CYCLE

270 GOSUB 550

280 DA=DA+1

980 PRINT "o mmm e e == — "

300 PRINT "TIME ELAPSED:"DA

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

300 REM EQUATIONS FOLLOW; MODIFY PARTS
OF THEM TO SEE WHAT HAPPENS

330 CP=CP+[([B*CP-CP*EP/3]*FD]

340 EP=EP+[[4*EP-EP*CP)*_01)

350 PRINT INT(CP)]"CELL X"

360 PRINT INT(EP)]"CELL Y"

370 IF EP<2 OR CP<2 THEN 410
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dB0 GOSUB 550
380 GOTO 280
400 REM *%® skt bkt ki bdddhdsddhssshsn

410 IF DA>HS THEN HS=DA
420 PRINT:PRINT

430 PRINT "YOUR CELL CLASH SIMULATION SU
RVIVED" -
440 PRINT "FOR"DA"TIME PERIODS,"

450 PRINT Moo e

460 PRINT "THE BEST SURVIVAL TIME S0 FAR
IS"HS

470 GOSUB 550

480 PRINT Memcommmcmmmcmic e e am

— o —

490 PRINT "DO YOU WANT A NEW RUN [Y OR N
Jer

500 A$=INKEYS$

510 IF A$<O>"Y" AND A$<>"N" THEN 500

520 IF A$="Y" THEN CLS:GOTO 6O

530 PRINT "OK":PRINT:PRINT:END

BEAD REM %% % odeshodoodoojooie oo i kool o o ofe o ol o ol i ook ok

550 FOR J=1 TOD 2000:NEXT J

560 RETURN
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The Meaning
of Life

In the previous chapter we looked at a program that 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 si-
multaneous equations. In this chapter, we’ll look at two versions of
a simulation classic, John Conway's LIFE. This simulation models
the growth and development of a colony of cells living on a grid.

Developed by Conway when he was at Gonville and Caius Col-
lege, in Cambridge, England, LIFE produces some amazing effects,
whose richness is 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 that starts off forming a square. This particular colony dies off
after three ‘“generations’:

GENERATION 1

XXXXX XXXUXX
X X X X
X X X X
X X X X
XXXXX XXXXX
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GENERATION 2

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

GENERATION 3

Another colony, which begins life in an “X" shape, evolves as
follows (the program prints a “mirror image” colony to the right of
the original colony in all these sample runs).

GENERATION 1
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GENERATION 2

XXX XXX
X X X X
XXX XXX

GENERATION 3

GENERATION 4

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

GENERATION 5

XXX XXX
X X X X
X X X X
X X X X

XXX XXX
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GENERATION s

X X
XXX XXX
X X X X X X
XXX XXX XXX XXX
X X X X X X
XXX XXX
X X

GENERATION 7

XXX XXX

x X x
> X
X o o=
XM

XXX XXX

GENERATION B8

X X
X X
X X
A XX XXX XXX XXX
X X
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 alternating from horizontal to vertical is one of
a number of patterns that regularly crop up in runs of the program.
This particular pattern is commonly known as “traffic lights.”

33



The Rules

Conway’s rules are not very complicated, but they are sufficient
to give rise to the marvelous effects we've been looking at. They as-
sume each cell has eight neighbors. (We keep the outermost ring of
cells empty; these are checked, but not printed out.) If a cell has two
or three neighbors, it survives to the next generation. If a cell has four
neighbors, it dies out in the next generation due to overcrowding. If
there are exactly three cells neighboring an empty cell, a cell is
“born” in that location in the next generation.

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 is then copied into the first be-
fore it is printed.

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

10 REM CONWAY'S LIFE SIMULATION
o0 REM DEFINED INITIAL COLONY

30 GOSUB 460:REM INITIALIZE

A0 REM PR e R e R R EE R e ke R kb kk F R RE
50 REM MAJOR CYCLE

60 GENERATION=GENERATION+1

70 BOSUB 290:REM PRINTOUT

B0 GOSUB 110:REM EVOLVE

80 GOTO 60

100 REM EEEE R E R R R S R R R R R R R R
110 REM EVOLVE

120 FOR X=2 TO 12

130 FOR Y=2 TO 12

140 C=0

150 IF A$(X-1,Y-1)="X" THEN C=C+1
160 IF A$[X=-1,Y)="X" THEN C=C+1
170 IF A$[X-1,Y+1)="X" THEN C=C+1
180 IF AS([X,Y-1)="X" THEN C=C+1
180 IF AS[X,Y+1)="X" THEN C=C+1
200 IF AS[X+1,Y-1)="X" THEN C=C+1
210 IF AS[X+1,Y)="X" THEN C=C+1
220 IF A$(X+1,Y+1]="X" THEN C=C+1
230 IF A$[X,Y)="X" AND C<>2 AND C<>3 THE
N B$[(X,Y)=" "

240 IF AS(X,Y)=" " AND C=3 THEN B$([X,Y]=
'I'IXII
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250
260
270
280
290
300
310
320
330
340
350
360
370
380
380
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
5650
660
570
580
580
600
610
620
630
640
650
660
670
700

NEXT Y
NEXT X

RETURN

REM ####t#####t####*t*#######
REM PRINTOUT

cCLS

PRINT

PRINT TAB(4);"GENERATION"GENERATION
PRINT

FOR X=2 TO 12

FOR Y=2 TO 12

AS(X,Y)=BS$[X,Y)

PRINT AS(X,Y);

NEXT Y

FOR Y=12 TO 2 STEP-1

PAINT AS([X,Y):

NEXT Y

PRINT

NEXT X

RETURN

REM % % 3 oo d oo o of o o ot ot ol o ol o o o ok o o ok o
REM INITIALIZATION

CLS

RANDOMIZE VAL(RIGHTS[TIMES$,2]))
DEFINT A-Z

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

REM FILL ARRAY WITH BLANKS
ﬁi[X.Y]n" n

BS[(X,Y)=AS$([X,Y)

NEXT Y

NEXT X

READ D:IF D=898 THEN 630 :
READ E:A$[(D,E)="X":B$(D,E}="X"
GOTO 600

GENERATION=0D

RETURN

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

DATA 7,7

DATA B8,6,8,8,9,5,9,9

DATA 93
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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 A$[X,Y]="X":G0TO 5
70

585 G0TO0 630

The evolution of a randomly generated colony is always fasci-
nating to watch, as these sample runs indicate:

GENERATION 1

X X XXXXXXAXKXX X X

X XX XX XX X
X X X XX x X X
X XXXXXAX X
X XX X
X X X X
X XAX XUXXXX XX X
X XXX X X. XXX X
X KUK MAXK X
XXX XXX
XAKKUAX XX XXXXXX

GENERATION 2

XX XAXKXKX AX

XX X X X X XX
XX HEK KX XXX XX
X XX X
XX
XXX XX XXX
XXXXX AXXXXX XXXXX
XX XX XX X X
HAMAKKXAXX
X XX XX XX X
X XXX XXX X
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GENERATION 3

X XX XX X
XX XX
XX X X XX X X
X XX X
X XXX X
X X XX X
X MXXXXKXKKANX
XX XX XX
XX AXXXXX
X XX XX XX X
X X X X

GENERATION 8§

XX
X X X
X
X XXXX X
X XX X
X XX X
XX X X
X XX XX
XX
GENERATION 12
XX
XX

XXX XXX
XAXXXRKXXAX
XX XX XX

XXXXXX
X X X X
XXX XXX
X X

XX
XX

XX

XX

X X
XX

37



38

GENERATION 24

XX XXX XXX XX
XX X X X X XX
XX X X XX
XX XX X X XX
X X : X X
X X
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 X X XX X

X X X X
¥ X XX

GENERATION 51

GENERATION 62

X X

X X XX XX X X
X XX XX X



| Robot
Simulations

In this section of the book we will create programs that perform two
simulations at once. First, the programs simulate the behavior of a
robot who follows a series of commands we enter before the program
is run. Second, the programs emulate a computer language inter-
preter, enabling the computer, and the computer-controlled robot, to
understand instructions we give it in a Robot Control Language RCL,
developed especially for this book.

In mid 1983 Muse Software, of Baltimore, released a superb ro-
bot simulation program under the name of Robotwar. This program
allows you to pre-program a number of robots before setting them
loose on a computer-screen battlefield to fight it out for victory. Ro-
botwar allows you to program the robots in a language which is es-
sentially English, with a few BASIC commands (such as GOTO and
GOSUB) thrown in.

Our program, ROBOT LOGO and POINT-DUTY ROBOT (which is
derived from the first program), are much simplier than Robotwar,
yet still produce satisfying, and surprisingly interesting, results.

We'll look firstat ROBOT 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
that gets the robot to trace out my initials on the screen, leaving a
trail as it goes:
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GO 6,10
FACE 90
FORWARD 7
GO 8,26
FORWARD 5
PR -
GO 6,16
FACE 180
FORWARD 6
GO 6,26
FORWARD 6
GO 6,34
FORWARD 6

ERENTOUT
%

This is the result of running that program:

X X X X X X

Eati I -
E - - -
-

-~
o
P oPa b b bpd e

There are twelve commands in RCL, any of which, included in a
program, can be abbreviated to its first two letters. The RCL program
is written into the overall BASIC program, as a set of up to twenty
DATA statements, terminated with a DATA statement that just con-
tains an asterisk. These DATA lines are kept near the beginning of
the program. The current line being processed appears at the top of
the screen as the progam is running, so you can see the relevantline,
and its effect, as it 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

rmn.
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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’ or “spaces’ indi-
cated by the number that 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 facing the top of the screen.

HOME (HO) Returns the robot to the center of the screen, facing up-
wards.

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 po-
sition and the new one.

RANDOM (RA) Moves the robot to a randomly chosen posmun 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 ef-
fects, as you'll see shortly.

END REPEAT (EN) Terminates the REPEAT cycle; all the com-
mands in the RCL program that 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 ab-
solute angle, with the top of the screen as zero degrees (whereas

- TURN is relative to the current angle the robot is facing).

This short set of commands can be combined to produce many
startling results. If you are at all familiar with the Logo programming
language, you will recognize that several of the RCL commands are
very similar to the turtle graphic commands in Logo. Logo was de-
veloped under Seymour Papert, with Marvin Minsky, Harold Abelson,
and Andrew diSessa, at the Massachusetts Institute of Technology by
the Artificial Intelligence Group. It was designed so that the way it
was used by programmers would be closer to the way human beings
usually solve problems, rather than being heavily influenced by how
machines run programs. Of course, our RCL is pretty limited in com-
parison with Logo, although it can easily be extended to whatever
level of complexity you like. Studying the listing will show you how
it is relatively easy to write a program that interprets another pro-
gram written in a language you have created.

Despite its limitations, you can have a lot of fun with RCL—as
the following sample runs indicate.
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This RCL program produces octagons:

OCTAGON
GO 11,35
REPEAT 8
FORWARD 4
TURN 45
END REPEAT
PRINTOUT
#
X X X XX
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X
X X X X X

You'll get diamonds with this one:

DIAMONDS

RANDOM
FACE 45
REPEAT 4
FORWARD 2
TURN 90
END REPEAT
PRINTOUT

START AGAIN
#



And this RCL listing creates squares:

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

PRINTOUT
i

X X X X X X X
X X
X X
X X
X X
X X
X X

X X X X X

Descending triangles are easy. Note that we’re using abbreviated
commands in this RCL listing:

- -
- -
Ea il

= g e
El
o -
- S
il

DESCENDING TRIANGLES

GO
RE
FO
TU
FO
TU
FO
FA
FO
FA
FO
FA
PR

EN
»

wn

o w Lad
un wn

O = (WO W = W O
oo
=]

b bed Bd b
b bd B b
e b
b b
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The next RCL program gets our robot to walk down stairs:

X X X

-

E - -

STAIRS

ol

GO 1,1
RE 6
FACE 90
FORWARD 3
FACE 180
FORWARD 3
END REPEAT
PRINTOUT

i
E -

E s

B

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™:

Y¥¥X XX X XX XX XX
X X

SIDE VIEW OF TABLE X X

GO 20,50
FACE 315
FORWARD 9
FACE 90
FORWARD 10
FACE 225
FORWARD 10

PRINTOUT
Y
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Writing a Program

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

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330

REM ROBOT LOGO
GOSUB 1730:REM INITIALIZE
GOTO 490

REM *** 3228223 8880880888 4nss4%
REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

AEM

REM

REM

REM

REM

AREM

REM

DﬁTA mEgn

REM *% s skt shssnssdnsdsdaeny

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 can be changed easﬂy to work on your sys-
tem no matter what its screen size.

Once the robot is in place, the computer comes to the line RE-
PEAT 8. This tells it, naturally enough, that the next section of the
program (down to the END REPEAT) is to be run through eight times.
The robot moves FOWARD 2, then TURNs through 45 degrees. Once
it has done this eight times, it has traced out an octagon, which
PRINTOUT puts on the screen for you to see:

X X
X X X X X

=
-~
i

e
i ]
>

The final command, START AGAIN, sends action back to the first
line of the program, to select a new random robot position. RCL au-
tomatically rejects values that are off the screen, so the program will
not crash if you try to walk off the edge of the robot’s world. It will
simply draw the required material “off the screen,” as it were, and
then continue at the correct place when it returns to the screen.

From the examples we've looked at, you can see that the robot
can be made to do a great deal. The biggest limitation is in the TURN
and FACE commands. In its present form, it can only work in incre-
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ments of 45 degrees, and will change any angle into the closest mul-
tiple of 45 before it sends the robot out along that path (seelines 1040
and 1620). This restriction was necessary in order to ensure that, de-
spite 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 presented in the next chapter.
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The
ROBOT LOGO
Listing

You're sure to have a lot of fun using this listing to get the robot to
follow programs you have devised. Simply place them, in the form of
DATA “REPEAT 8", in lines 140 though to 310 (note the use of quo-
tation marks around the RCL statement). Line 320, where you see a
lone asterisk in the DATA statement, tells the program 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 TO 20:LPRINT A$(Z):NEXT Z

In its present form the program can cope with RCL programs
that are up to twenty lines long. If you want it to accept longer pro-
grams, simply change the 20 in lines 530 and 1820 to the number of
commarnds 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 that you can run your own robot:

100 REM ROBOT LOGO
110 GOsSuB 1730:REM INITIALIZE
120 GOTO 490
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130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
380
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560

AEM % & o ook o seoofe e ofe e ol oo o o o o oo o o 2 ok ok ok ok ok %

REM
REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM :

DATA "#v

REM #####*###########*#*########
REM INT UX,AX

UX=INT[(UX+.5) :AX=INT[AX+.5)

RETURN
REM *#® %%k dkdhbahdrrihnhdhddhmdsss
REM PRINT OUT

CLS:REM OR LOCATE 1,1 OR SIMILAR
PRINT "STEP"PSN"™ > ":A$[PSN):PRINT
FOR J=1 TOD DEPTH

FOR K=1 TO BREADTH

PRINT Z$(J,K);

NEXT K

PRINT

NEXT J

RETURN

HEH #############*##*#*ﬁ########
REM READ PROGRAM

COUNT=COUNT+1

READ AS[COUNT]

IF AS[COUNT)="*" THEN 550

IF COUNT<20 THEN 500

REM #####################**###*#
REM EXECUTE PROGRAM

PSN=0:REM PROGRAM STEP NUMBER
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.50

570 PSN=PSN+1

580 IF PSN=21 THEN 58D0:REM END

580 FLAG=0

600 M$=AS$[(PSN)

610 IF M$="*" THEN 610:REM END

620 N$=LEFTS$[MS$,2)

630 IF N$="ST" THEN 560:REM START AGAIN

640 IF N$="PR" THEN GOSUB 3BO0O:REM PRINTO
uT

650 IF N$="FO" THEN FLAG=1

660 IF N$="BA" THEN FLAG=2

670 IF N$="TU" THEN FLAG=3

680 IF N$="HO" THEN FLAG=4

590 IF N$="CL" THEN FLAG=5

700 IF NS$="GO0D" THEN FLAG=6

710 IF N$="RA" THEN FLAG=7

720 IF N$="RE" THEN FLAG=8

730 IF N$="EN" THEN FLAG=9

740 IF NS$="FA" THEN FLAG=10

750 ON FLAG GOSUB 780,940,1000,1160,1220
,1260,1400,1460,1530,1580

7860 GOTO 570

770 REM SRS EEEEREEEEEREEEREEEEEEEEEE

780 REM FORWARD

790 M$=MIDS(M$,4)

BOO IF ASC(M$)=87 THEN usﬁnxns[n$ 6)
B10 F$="F"

B20 NUM=VAL([(M$)

830 FOR E=1 TO NUM

B40 IF UX<1 OR UX>DEPTH THEN 880

850 IF AX<1 OR AX>BREADTH THEN BBO

860 zZ$(UX,AX])=TS$

B70 REM DELETE THE '"*2' AT END OF NEXT
TWO LINES IF BETTER ON YOUR SYSTEM

880 IF FS$="F" THEN UX=UX+UP:AX=AX+AC*2
B90D IF F$="B" THEN UX=UX=UP:AX=AX-AC*2
800 GOSUB 340

910 NEXT E

920 RETURN

a30 BREM EEEEEEEEEEEEEEREE R B R 555NN TN
940 REM BACK

950 M$=MIDS$[(MS$,4)

960 IF ASC[M$)=75 THEN M$S=MIDS(M$,3)

870 Fs="g"



980 GOTO 820
890 REM ###*######**##############*#

1000 REM TURN

1010 M$=MIDS$S(MS$,4)

1020 IF ASC(M$)=78 THEN M$=MIDS(M$,3)

1030 NUM=VAL[MS$)

1040 Y=INT([(([(NUM+17.5)/45)

1050 IF Y=0 DR Y=8 THEN RBRETURN

1060 FOR J=1 TO Y

1070 IF UP=-=1 AND AC=0 THEN AC=1:G0TO 11
30

1080 IF UP=0 AND AC=1 THEN UP=1:G0TOD 113

0

1090 IF UP=1 AND AC=0 THEN AC=-1:80TO0 11

30

1100 IF UP=0 AND AC=-1 THEN UP=-1:G60TO 1
130

1110 IF UP=-1 AND AC=-1 OR UP=1 AND AC=1
THEN AC=0:60TOD 1130

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

1130 NEXT J

1140 RETURN

1150 REM ##m#n##t#######*##m#*###m#*#

1160 REM HOME

1170 AX=INT[(BREADTH+,5)/2)

1180 UX=INT((DEPTH+.5)/2)

1190 UP=-1:AC=0:REM FAGCES UP

1200 RETURN

1210 REM ###*###########*######*#####

1220 REM CLEAN

1230 GOSUB 1870

1240 RETURN

125u HEH #############*#####**##*##*#

1260 REM GO X,Y

1270 P=0D

1280 P=P+1

1290 IF MIDS(MS,P,1)="," THEN 1320

1300 IF P<LEN(M$) THEN 1280

1310 RETURN:REM ERROR

1320 uxzuAL[HIn$[H$,4,F—1}1

1330 AX=VAL(RIGHTS(MS$,LEN(MS)-P))

1340 GOSUB 340

13560 IF UX<1 OR UX>DEPTH THEN 1380
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1360
1370
1380
1380
1400
1410
1420
1430
1440
1450
1460
1470
1480
1480
1500
1510
15620
1530
1540
1550
1560
1570
1580
1680
1600
1610
1620
1630
1640
1650
1660
1670
1680
1680
1700
1710
1720
1730
1740
1750
1760

1770
1780

IF AC<1 OR AC>BREADTH THEN 1380

RETURN
REM *##skdkbdkrhda ki e ks okiknds
REM RANDOM

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

RETURN
REM *®t#a st ks hkthdrrhhhhhrthkdx
REM ' REPEAT

M$=MIDS(MS$,4]

IF ASC(M$)=68 THEN M$=MIDS([MS$,5)
RECOUNT=VAL[MS$)

MARKER=PSN

RETURN
REM H#kf ks kspdrtdehahskd ke e nhxs
REM END REPEAT

RECOUNT=RECOUNT-1
IF RECOUNT>0 THEN PSN=MARKER

RETURN
REM %®stddashdhbrhrsrrkh ek enn
REM FACE

M$=MIDS[M$,4)

IF ASC[(M$)=69 THEN M$=MIDS[(M$,3]
NUM=VAL[MS$)
Y=INT[([NUM+17.5)/45]) *45

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

IF Y=90 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 de o oy o dk ol de ok o o ok o e ok ok %k ok e ok e 3k % oF o %k % %

REM INITIALIZE

CLS
RANDOMIZE VAL(RIGHTS(TIMES,2])
REM ADJUST NEXT TWO LINES FOR

BEST RESULTS ON YOUR SYSTEM
BREADTH=80:REM CHARACTERS ACROSS
DEPTH=24:REM CHARACTERS DOWN



1790 BREADTH=BREADTH-1

1800 DEPTH=DEPTH-3 ;

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

1820 DIM A$(20):REM FOR ROBOT PROGRAM

1830 DIM Z$S(DEPTH,BREADTH):REM DISPLAY

1840 T$="X":REM PUT SYMBOL HERE YoOU
WANT TO USE FOR ROBOT'S TRAIL

1850 AX=0:UX=0

1860 REM FILL ARRAY WITH SPACES

1870 FOR J=1 TO DEPTH

1880 FOR K=1 TO BREADTH

1890 Z$({J,K)=" "

1900 NEXT K

1910 NEXT J

1920 RETURN
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The Point-Duty
Robhot

While ROBOT LOGO is interesting as far as it goes, once I had used
it for a while, I felt 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 used an ar-
ray to keep track of the robot’s movement and current position.

The POINT-DUTY ROBOT program that follows makes use of the
PSET command included in the BASIC on my IBM PC to draw dats at
a much finer resolution than the first program—320 by 200, rather
than 80 by 24. Using a machine-specific command like PSET, of
course means that if a listing 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 certainly worth it.
If your computer doesn’t use PSET to plot a point on the screen,
check your computer’s BASIC manual for a similar command, such
as SET, POINT, PLOT, that you can use as a replacement.

Here is the POINT-DUTY ROBOT listing, which is based on the
ROBOT LOGO program in the previous chapter. It has not been re-
numbered, so you should find it easy to modify the first listing into
the second one. The RCL commands are the same, except that PRINT-
OUT is no longer supported. It is not needed, as the program prints
out automatically as it is running,.

Note that line 1735 in the listing that follows is an IBM-specific
command that moves the computer into graphics mode. You will
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need to drop or convert this line if you're running the program on a
different computer.

100
110
120
130
140
150
160
170
180
180
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
480
490
500
510
520
530
540
550
560
570
S5BO
580
600
610

REM POINT-DUTY ROBOT

GOSUB 1730:REM INITIALIZE
GOTO 4890

REM *2 %2222 22822288 0sssbsakxeds
REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

BATA It % W

REM *2*®s s sdsdnsssdsbsnsnsesgsn
REM INT UX,AX
UX=INT[UX+.5):AX=INT[AX+.5)
RETURN

BEM *# 2323222222206t etdshdsdksn
REM READ PROGRAM
COUNT=COUNT+1

READ AS[COUNT)

IF A$S[(COUNT )="*" THEN 550

IF COUNT<20 THEN 500
REM #*%3 s s+ d g s evsohdnhs

REM EXECUTE PROGRAM

PSN=0D0:REM PROGRAM STEP MNUMBER
PSN=PSN+1

IF PSN=21 THEN SBO:REM END
FLAG=0

M$S=A$[PSN)

IF M$="*" THEN B610:REM END
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620 N$=LEFTS$([MS,2)

§30 IF N$="ST" THEN 5B0:REM START AGAIN
650 IF N$="FO" THEN FLAG=1

660 IF N$="BA"™ THEN FLAG=2

§70 IF N$="TU"™ THEN FLAG=3

6§80 IF N$="HO" THEN FLAG=4

700 IF N$="GO"™ THEN FLAG=5

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

720 IF N$="RE"™ THEN FLAG=7

730 IF NS$="EN" THEN FLAG=8

740 IF N$S="FA" THEN FLAG=9

750 ON FLAG GOSUB 780,940,1000,1160,1260
,1400,1460,1530,1580

760 GOTO 570

??ﬂ HE" FEE SRS ESEEESEEESEEENEEENREN:SHSEH::
780 REM FORWARD

790 M$=MIDS([MS$,4)

BOO IF ASC[MS$)=87 THEN M$=MIDS(MS$,6]
8B40 F$="F"

B20 NUM=VAL[MS$)

B30 FOR E=1 TO NUM

B40 IF UX<1 OR UX>DEPTH THEN BBO

850 IF AX<1 OR AX>BREADTH THEN B8O
860 PRESET [(AX,UX):PSET [AX,UX)

BB0 IF F$="F" THEN UX=UX+UP:AX=AX+AC
890 IF F$="B" THEN UX=UX-UP:AX=AX-AC
800 GOSUB 340

9490 NEXT E

820 RETURN

53‘1 REH ootk e o o e o o o o ok oo o oo Bk o oo o ok b o o oo o o o
940 REM BACK

G50 MS=MIDS[MS$,4)

960 IF ASC{MS§)=75 THEN MS=MIDS$(MS$,3)
970 Fg="g"

98B0 GOTO 820

000 REM #2252k ERHRBRRZDITEER RS

1000 REM TURN

1010 M$=MIDS[MS§,4)

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

1040 Y=INT[{(NUM+11.25)/22.5])

1050 IF Y=0 OR Y=16 THEN RETURN

1060 FOR J=9 TO Y

1065 IF UP=-2 AND AC=0 OR UP=2 AND AC=2
THEN AC=14:60TO0 1130



1070 IF UP==-2 AND AC=1 THEN AC=2:G0T0 11
30

1075 IF UP=-2 AND AC=2 OR UP=0 AND AE-—E
THEN UP=-1:G0TO 1130

1080 IF UP=-1 AND AC=2 OR UP=1 AND AC=-2
THEN UP=0:GO0TO 1130

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

THEN UP=1:GO0TO 1130

1090 IF UP=1 AND AC=2 THEN UP=2:G0TO0 113
0

1095 IF UP=2 AND AC=1 THEN AC=0:G0TO 113
0

1100 IF UP=2 AND AC=0 THEN AC=-1:G60TO0 11
a0

1105 IF UP=2 AND AC=-1 THEN AC=-2:GO0TO 1
130

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

1115 IF UP=-2 AND AC=-2 THEN AC=-1:;G0TO
1130

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

1130 NEXT J

1140 RETURN
1150 REM **28 2282 e et sessadststsses

1160 REM HOME
1170 AX=INT((BREADTH+.5)/2)
1180 UX=INT((DEPTH+.5]1/2)
1190 UP=-2:AC=0:REM FACES UP

1200 RETURN
1210 REM *#2222 2232222208028 RQ302Dnn

1220 REM CLEAN
1230 GOSUB 1870

1240 RETURN

125[] HEH o o ox o g oo ok ook ook oo oo ook % o oo ook ook oo
1260 REM GO X,Y

1270 P=0

1280 P=P+1

1290 IF MIDS(MS,P,1)="," THEN 1320
1300 IF P<LEN{MS$] THEN 1280

1310 RETURN:REM ERROR

1320 UX=VAL[MIDS(MS,4,P-1)]

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

1350 IF UX<1 OR UX>DEPTH THEN 1380
1360 IF AC<1 OR AC>BREADTH THEN 1380
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1370
1380
1390
1400
1440
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1870
1580
15980
1600

1610

620
630
635
640
645
650
1655
1660
1665
1670
1675
1680
1685
1680
1685
1700
1705
1710
1720

B e o Y S

PSET ([AX,UX)

RETURN
REM *2 8238322388808k 00ssssntn

REM RANDOM
AX=INT[(RND[1)*BREADTH)
UX=INT(RND[1]®*DEPTH]
PSET[AX,UX)

RETURN
REM *t*ssssesesd st sssdbshskctnss
REM REPEAT

MS=MIDS[MS$,4)

IF ASC[MS$)=68 THEN M$=MIDS(MS,5)
RECOUNT=VAL[MS)

MARKER=PSN

RETURN
REM ®#%tsstssrsseassrssssbasstnns
REM END REPEAT

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

RETURN
AEM *$ S22 02 eSS0 XS REDRSEF S 08
REM FACE

M$=MIDS[(MS$,4)

IF ASC(MS$S)=69 THEN M$§=MIDS([MS$,3)
NUM=VAL([(MS)
Y=INT([NUM+11.,25)/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=-2:AC=2

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

IF Y=80 THEN UP=0:AC=2

IF Y=412.5 THEN UP=13:AC=2

IF Y=4935 THEN UP=2:AC=2

IF Y=157.5 THEN UP=2:AC=1

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

IF Y=202.5 THEN UP=2:AC=-1

IF Y=225 THEN UP=2:AC=-2

IF Y=247.5 THEN UP=1:AC=-2

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

IF Y=282.5 THEN UP==1:AC=-2

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

IF Y=337.5 THEN UP=-23:AC=-1

RETURN
AEM *2% 22882288t edtstnrnen



1730 REM INITIALIZE

1735 SCREEN 1:REM THIS IS AN
IBM-SPECIFIC GRAPHICS COMMAND

1740 CLS

1750 RANDOMIZE VAL[RIGHTS(TIMES,2))

17860 REM ADJUST NEXT TWO LINES FOR

BEST RESULTS ON YOUR SYSTEM

1770 BREADTH=320:REM CHARACTERS ACROSS

1780 DEPTH=200:REM CHARACTERS DOWN

1790 BREADTH=BREADTH-1

1800 DEPTH=DEPTH-3

1810 UP=-2:AC=0:REM STARTS FACING UP

1620 DIM A$(20):REM FOR ROBOT PROGRAM

1920 RETURN

There are many enjoyable programs you can write for your little
robot to follow. As you can see from the FACE and TURN sections,
the program supports angle changes of 17.5 degrees, rather than the
coarser 45 degrees that 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 MAGNOLIA:

GO 100,170
AREPEAT §
FORWARD 13
TURN 72
END REPEAT

START AGAIN
- |

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

GO 100,170
REPEAT 4
FORWARD 13
TURN 30
END REPEAT
TURN 22,5

START AGAIN
®
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HAMPTON COURT ROSE is an effective demonstration of the lit-
tle robot in action:

GO 100,170
REPEAT 2
FORWARD 3
TURARN 22.5
FORWARD 6
TURN 22.5
FORWARD 8
TURN 22.5
FORWARD 12
TURN 22.5
FORWARD 182
TURN 22.5
FORWARD 7
TURN 90
END REPEAT

START AGAIN
®

RCL continues to amaze with SPIRAL NEBULA:

GO 100,170
FORWARD 2
TUAN 22.5
FORWARD 5
TURN 22.5
FORWARD B8
TURN 22.5
FORWARD 11
TURN 22,5
FORWARD 15
TURN 22.5
FORWARD 7

START AGAIN
&
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CRAZY CRITTER decorates your screen with something sur-
prising:

G0 100,170
REPEAT 2
FORWARD 10
TURN 80
FORWARD 12
END REPEAT
TURN 22.5

START AGAIN
Y

And this is SIGNALMAN FREUD (who worked for the Vienna Rail-
road Company):

60 100,170
TURN 135
FORWARD 25
REPEAT 4
FORWARD 140
TURN 90
END REPEAT

START AGAIN
P

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

RANDOM
REPEAT 16
FORWARD 2
TUAN 25
END REPEAT
RANDOM
REPEAT 186
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 YOU:

RANDOM
REPEAT 18
FORWARD 2
TURN 25
END REPEAT
REPEAT 16
FORWARD 1
TURN 25
END REPEAT

START AGAIN
&

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

RANDOM
FORWARD 15
TURN 315
BACK 5
TURN 22.5

START AGAIN
i

And, finally, ONE-WAY STREET:

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

START AGAIN
*
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10

Simulating
Intelligence

An enormous amount of energy is now being spent to get computers
to behave in ways that appear intelligent. Artificial Intelligence (Al)
research has looked into many of the simple human exhibitions of
intelligence, such as game playing. It has produced some highly cred-
itable results—as shown by the current generation of chess ma-
chines. Expert systems, in which the computer uses the encoded
expertise of human specialists to reach decisions and give advice, is
another particularly fruitful area of Al development. Expert systems
have been developed in a wide range of disciplines. They can now di-
agnose certain classes of diseases, assist in chemical synthesis, and
help in the search for mineral deposits. The scope of Al research has
broadened over the last twenty years and now also covers such topics
as perception (vision and speech) and the understanding of human
(natural) languages.

In this chapter, we'll concentrate on the game-playing side of ar-
tificial intelligence. The simulation we’ll develop plays a very good
game of CONNECT FOUR, in which two players take turns placing
pieces in the lowest available position in the columns on a game
board, trying to be the first to get four of their pieces to form a line in
any direction.

It is interesting to note that computer programs that appear to
display intelligence often work quite differently from the way human
beings approach the same problems. Typically, computer systems
analyze the tens of thousands of possible moves, ranking them hier-
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achically, and choosing the best possible next move. Human players,
on the other hand, appear to make their decisions almost intuitively.
Human experts, although they may use some or all of the same raw
data as an expert system working in the same field, do not examine
every piece of information that could possibly be relevant before de-
ciding 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 that is quite alien to our
own thinking. Despite this, it plays extremely well, and will prove a
difficult, almost impossible, opponent to defeat. It assigns a value to
each possible move, and then evaluates each of these moves in terms
of whether this will help win the game. It then selects the move with
the best potential.

When you're making your own moves, you're far more likely to
just look at the board, check whether there is any danger of the com-
puter completing a row of four, and if so, attempt to block it, or select
a move that “feels’ as though it could help lead you to victory.

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

Let’s look at our CONNECT FOUR program in action. You enter
your move as a number between one and eight, and the computer au-
tomatically places your piece (a small letter “0’") at the lowest avail-
able position in the row designated by the number you have entered.
The computer pieces are represented by the letter “M":

® & @B &8 8 % 8 @
2 & & & =5 @

12345678

YOUR MOVE,,.
? 4
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8 8 @ 8 8 & @ @
" A 8 @ B B B B
B @ @ 8 8 & B8 @

ql”uili.

12345678

OUH MOVE. ..
? B

.. MoMo..
12345678

YOUR MOVE...
? 5

IllHnill
lIHanll

12345678

YOUR MOVE, ..
? B



s B = B B & @ O

ave w wwih w
sa s MDD e
« s MoMo ..
12345678

YOUR MOVE. ..
T Z

ans MM,
PRSI, , 1y 1 1 « .
«.sMoMoo.
12345678

YOUR MOVE,..
? 7

iowea MM
« wasMO000O,
es:MoMoo,
12345678

I HAVE WON

The victory here is along the diagonal from the top of column six

down to the bottom of column three.

Enter this program to start your our experiments in artificial in-

telligence:
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10 REM CONNECT FOUR
20 REM A, W. PEARSON

30 CLS '

40 PRINT

50 PRINT

60 PRINT "CONNECT FOUR"

70 PRINT

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

80 PRINT "1 AND B, ENTER O FOR A NEW GAM

Esna
100
110
120
130

140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
810
320
330
340
350
360
370
380
380
400
410

FOR F=1 TO 1000:NEXT F

DIM A$[10,10),B(10,2)

FLAG=0

REM CHANGE NEXT LINE FOR YOUR OQOWN
CHOICE OF SYMBOLS (C$-COMPUTER])

C$="M"3:HS="o":REM M FOR MACHINE!

FOR F=1 TO0 B

BIF,1)=6

NEXT F

FOR F=1 TO 6

FOR G=1 TO 8

AS(F,g)="_1"

NEXT G

NEXT F

REM EE R EE T E R E R R EREREREEEEEREEXN

REM ACCEPT HUMAN MOVE

GOSUB 430

PRINT:PRINT "YOUR MOVE,.."

INPUT A

IF A=0 THEN RUN

IF A<1 OR A>8 THEN 270

L=D

IF A$[L+1,A)<>"_," OR L=6 THEN 340

L=L+1

GOTOD 310

IF L=0 THEN 270

AS[L,A)=HS

E[A!1 ]=EEAI1 ] -1

GOSUB 430

GOSUB 560

GOSUB 430

GOTOD 260
REM #*%2#%&3%2%0e ks ashenmdshs
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68

420
430
440
450
460
470
480
490
500
510
520
D

630
540
550
560
570
580
580
600
610
620
630
640
650

REM PRINT BOARD
CLS

FOR F=1 TO 6

FOR G=1 TO 8
PRINT AS(F,G);
NEXT G

PRINT

NEXT F

PRINT "123458678"
PRINT

IF FLAG=1 THEN PRINT "I HAVE WON":EN

RETURN

REM *** #5355+ 32250 b8 0kke%
REM COMPUTER MOVES

PRINT "MY MOVE..."

Mv=0

FOR F=1 TO B

H[F,E]=ﬂ

NEXT F

FOR F=1 TO B

FOR X=-1 TO 1

FOR Y==1 TO 1

IF B(F,1]1=0 THEN 680

IF AS(B(F,1)+X,F+Y)="" 0OR AS$[(B(F,1)+

X,F+Y)="_," THEN 680

660
0

670
0

680
690
700
710
720
730
740
750
760
710
780
790
800
810

IF AS[(BI(F,1)+X,F+Y)=H% THEN GOSUB 81
IF AS(B[F,1)+X,F+Y)=C$% THEN GOSUB 891

NEXT Y

NEXT X

NEXT F

P=0

FOR F=1 TOD 8

I1F B(F,2)>P THEN P=B([(F,2]):N=F
NEXT F

A$(B(N;1),N])=CS$
B[NI1]=B[HI1]_'1

N=0

P=0

RETURN

BEM R EEEEEEEREEEEEEERERE R B BB RN

My=2



B20D
830

Mi=MV
IF AS(B[F,1)+[X*2),F+[Y*2])=H% THEN

MVy=MV+10

B40

850
B60

IF AS[{B[F,1)-X,F-Y]=HS$ THEN MV=MV+20

IF MV<>M1+10 THEN 870
IF A$(B[F,1)+[X*3),F+(Y*®*3)]=H$ THEN

MV=MV+1000

B70
8BO
880
800
910
920
830

B(F,2)=B(F,2)+MV
M1=0

RETURN
REM S®xdddhokdoidddodokh ok &k %k

Mv=2
M1=MYV
IF A$(BI(F,1)+[X*2),F+(Y®*2])=C$% THEN

My=MV+9

940

950
960

IF A$S(B(F,1)-X,F-Y)=C$ THEN MV=MV+20

IF MV<>M1+9 THEN 970
IF A$S(B[F,1)+(X*3),F+(Y*3))=C$% THEN

MV=MV+2000:FLAG=1
970 B[(F,2)=B(F,2]+MV
980 ARETURAN
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The Quevedo
Chess Machine

The first recorded attempt to produce a machine that would play
chess was made in Spain in 1890. The scientist Torres y Quevedo pro-
duced a little device that would play the end game of a king and rook
againsta 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 fasci-
nating book Chess and Computers (Computer Science Press, Inc.,
Potomac, Maryland; 1976), I decided to try and write a program that
would simulate the machine’s behavior. The machine can move in
one of six possible ways. This program reports which of the six moves
it has used on each turn.

You'll find that the computer makes a rapid assessment of the
situation. Here is an example of the program in action. You play the
single king (the S’ sign). The computer’s king is the “K" and its rook
is the 'R
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I USED MOVE 1

ABCDEFGH

tH.lK1.1‘
s‘I-lllil

= 2 W s @O~ @

ABCDEFGH

»> MOVE TO {LETTER,

I USED MOVE 1

ABCDEFGH

4 & ® & B @ & 9
LI B B I I ]

HII IK.|-

L ]
L]
L]
Ll
L]
L
L]

4 =
]
a
-
-
-
L]
[

= N W A M >~ O

ABCDEFGH

>> MOVE TO (LETTER,

= N W O M ~ O

= N WA O M=~ o

NO,)? A2

NO,)? B2
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I USED MOVE 1

ABCDEFGH

= g W b W o;m =~
.
=
-
-

ABCDEFGH

>» MOVE TO

(LETTER

I USED MOVE 1

ABCDEFGH

= Ny > O ;m ~ @

IH-

K'-I

ABCDEFGH

>> MOVE TO (LETTER,

72
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I USED MOVE 1

ABCDEFGH"

llIHKlll

I"ll‘*.ll-

= MW b oM oo

ABCODEFGH

>> MOVE TO [LETTEA, NO.]? E2

I USED MOVE 2

ABCDEFGH

liilxlli
.IO'IRIII'I‘

"II'*."

= M W ;o

ABCDEFGH

>> MOVE TO (LETTER,

== N WA OO~ oD

= ) W k0 om - m

NO,]? F2
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I USED MOVE 1

ABCDEFGH

- " 8 F B B W

= ) WA M~ @O
.
-
.

IK'I'I
-Hli

ABCDEFGH

>> MOVE TO [LETTER

I USED MOVE 1

ABCDEFGH

-K!I

= W W A m ~ m
u
"
L

.R.

ABCDEFGH

>> MOVE TO (LETTER,

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

10

20

30

40

50

60

70

80

90

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
0)=
250
260
270
280
0)=
290
300
310
320
330
340
350
360
370
380

REM QUEVEDO CHESS MACHINE
GOSUB 1510:REM INITIALISE

GOTO 60
GOSUB 1320:REM PRINT BOARD

GOSUB 110:REM COMPUTER MOVES
GOSUB 1320
GOSUB 1120:REM ACCEPT HUMAN MOVE
GOTO 40
END

REM I EEEEEREERREYEERE

REM COMPUTER MOVES

IF QUIT=1 THEN 1080

W1=WK

REM #ésssssnsssuss

REM MOVE ONE

MOVE=1

KM=INT(BK/10)

RM=INT(R/10)

IF ABS(KM-RM)>3 THEN 330

A(R)=46 .
X=INT(BK/10):Y=INT(R/10)

IF X>Y THEN 270

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

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

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

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

R=R+10

A(R)=ASC("R")

RETURN

REM #uSuanusesssns

REM MOVE TWO

MOVE=2

KM=BK-10#KM

RM=R-10%*RM

IF ABS(KM~-RM)<2 THEN 480

A(R)=46
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76

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

4500 IF R>11 THEN IF (A(R-1)=BK OR A(R=-11
)=BK OR A(R+9)=BK) THEN A(R)=R:GOTO 480

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

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

530 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

1;70 REH I EEEEEEREEE R B R

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)=U46

560 WK=WK-1

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

580 RETURN
590 REM ##sssssvssanss

600 REM MOVES FOUR, FIVE AND SIX

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

620 IF 2Z=0 THEN 950 '

630 IF 2®%INT(Z/2)=Z THEN 790

61;0 REH 'EEE R EEREEERE XX N

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 720

710 R=R=10:GO0TO 760

720 IF A(R+10)<>46 THEN A(R)=R:GOTO 790

730 IF A(R+19)=BK OR A(R+21)=BK OR A(R+2
0)=BK THEN A(R)=ASC("R"):GOTO 790

740 IF A(R+11)=BK OR A(R+9)=BK THEN A(R)
=ASC("R"):GOTO 790



750
760
TT0
T60
790
800
810
820
830
840
850
860
870
880
890
900
910
K=W1
920
930
940
950
960
970
980
= BK

990

} = BK
1000
1010
1020

R=R+10

A(R)=ASC("R"M)

RETURN

REM ##Ruaiissnsses

REM MOVE FIVE

MOVE=5

J=INT(BK/10)

K=BK~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
:A(WK)=75:G0TO 950
A(WK)=ASC(MK")

RETURN
REM #fsananssansss

REM MOVE SIX

MOVE=6

A(R)=46

IF R>11 THEN IF A(R-12)=BK OR A(R=-2)
OR A(R+8)=BK OR A(R-1)<>46 THEN 1070

IF R>11 THEN IF (A(R=-1)=BK OR A(R-11
OR A(R+9)=BK) THEN 1070
Y=BK-10®INT(BK/10)

Z=R-10%*INT(R/10)
IF (Z=1 OR Y>Z) AND A(R+1)=U46 THEN

R=R+1:GOTO 1040

1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130

R=R-1

A(R)=ASC("R")

RETURN

REM #4ssuussuuunns

GOSUB 1320

PRINT:PRINT

PRINT "I CONCEDE TO THE MASTER™"

END
REM ###RSRBRRRRNRRERN

REM ACCEPT HUMAN MOVE
REM ENTER 'Q' TO QUIT
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1140
1150
1160
1170
1180
1190
1200
12140
tez2d
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
OVE

1360
1370
1380
1390
1400
1410

1420

1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560

MOVE=0

PRINT ">> MOYE TO (LETTER, NO,}"™;
INPUT G$

IF G$="Q" THEN 1280

IF LEN(G$)<>2 THEN 1160
Z=ASC(G$)

IF Z<65 OR Z>72 THEN 1160
X=VAL(RIGHT$(G$,1))

IF X<1 OR X>8 THEN 1160
A(BK)=46

BK=10®%(Z-64)+X

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

RETURN

PRINT:PRINT

PRINT "THANKS FOR THE GAME"
END

REM ' EEEENENXEXSE]

REM PRINT BOARD

CLS

PRINT:PRINT

IF MOVE>0 THEN PRINT "I USED MOVE™M

IF MOVE=0 THEN PRINT
PRINT:PRINT

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

FOR K=10 TO 80 STEP 10
PRINT CHR$(A(J+K));

NEXT K

PRINT J

NEXT J

PRINT

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

RETURN

HEM Y EEEEEERENERE]

REM INITIALISATION

CLS

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

QUIT=0

DIM A(130)



1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1170
1780

FOR J=10 TO 80 STEP 10
FOR K=1 TO 8
A(J+K)=U46:REM ASCII OF ",
NEXT K

NEXT J

REM ##% PLACE PIECES ##
REM BLACK KING - HUMAN
BK=INT(RND(1)%3)+1
BK=10%BK+BK+INT(RND(1)%5)
A(BK)=ASC("$")

REM WHITE KING - COMPUTER
WK=INT(RND(1)%4)+4
WK=10%WK+WK+INT(RND(1)%2)
IF WK=BK THEN 1680
A(WK)=ASC("K")

REM WHITE ROOK - COMPUTER
R=INT(RND(1)%*4)+4
R=10%R+R+INT(RND(1)#2)

IF R=WK OR R=BK THEN 1730
IF ABS(R-BK)<12 THEN 1730
A(R)=ASC("R")

RETURN

i
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12

into the
Political Arena

As we discussed earlier, computer programs can also be used to sim-
ulate any process where the links between elements of the process
can be expressed as one or more mathematical relationships. The po-
litical simulation in this chapter, WASHINGTON, D.C., shows this
very clearly. It's governed by mathematical relationships that repre-
sent a grossly over-simplified version of the American economy.

You take the role of the hapless occupant of the Oval Office, run-
ning—as you'll soon see—an economy that is somewhat out of kilter.
To retain your popular support (and the Presidency) you have to try
to keep the whole thing together. You need to do your best to improve
the standard of living, keep inflation and unemployment down, stim-
ulate private investment, and generally maintain an acceptable
growth in the economy, all at same time. You'll discover that a Pres-
ident's lot is not a happy one.

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

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

—— S W R e S S AR M o R S e S oSS e e

S EE S e e e o e e RS SR R M e o e e = W

POPULATION 3000818
NO, UNEMPLOYED 300000 9 %
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CURRENT WAGES $ 100 INFLATION 5 %
GOVT. EXPENDITURE LAST QTR. $M 118
UNEMPLOYMENT COST $M 0O

INCOME FROM TAXES $M 0

BUDGET SURPLUS(+)/DEFICIT(-] $M @
GROSS DOMESTIC PRODUCT $M 4490

TR OTE OSS mk omm mm S5 da mm mm mm e sm s e mm ww mm mm mm mm s e e e o o e mm e

PUBLIC INVESTMENT 0 Q@ 1 $M 238

R S e o mm S i e S e o e o am tae s e e mm T mm EE Em . et e e e mmr

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 judgments on levels of government spending, cost of wages, and
on your administration’s immigration policy:

OK, PRESIDENT HARTNELL...

ENTER GOVERNMENT SPENDING $M? 102

ENTER COST OF WAGES S$M? 41

IS YOUR ADMINISTRATION IN FAVOR OF

IMMIGRATION THIS QUARTER (Y/N)?
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 sud-
denly faced with a budget deficit of over $69 million! On the positive
side, public investment (and therefore, I hoped, public confidence)
was on the increase, 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
POWER FOR .5 YEARS

—— S S ——— S SR Em S mmm mm s m m WE B G e mm mmr e wm mm

i e i I it e T T T T S —

POPULATION 3001638

NO. UNEMPLOYED 2878789 8 %

CURRENT WAGES $ 41 INFLATION 8 %
+60VT. EXPENDITURE LAST QTR, $M 102
UNEMPLOYMENT COST $M 11.8

INCOME FROM TAXES $M 44,4

BUDGET SURPLUS(+)/DEFICIT(-] $M-69.4
GROSS DOMESTIC PRODUCT $M 449,°2
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0K, PRESIDENT HARTNELL...
ENTER GOVERNMENT SPENDING $M? 107
'"ENTER COST OF WAGES $M? 43

I also decide to let 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]?
0K ea¥
HOW MANY IMMIGRANTS WILL YOU ALLOW
INTO THE US?
? 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 1IN
POWER FOR 1 YEARS

— e S S e S S S e AR R M T RS S S Sm e

o o o o e e e S M e S mm MmO Em e mm = S s S oSS me =

POPULATION 3004277

NO, UNEMPLOYED 272308 9 %

CURRENT WAGES $ 486 INFLATION 9 %
GOVT,., EXPENDITURE LAST QTR, $M 111
UNEMPLOYMENT COST S$M 12.5 '
INCOME FROM TAXES §®M 50,2

BUDGET SURPLUS{+)/DEFICIT(-] $M-216.7
GROSS DOMESTIC PRODUCT §M 486.2
CHANGE IN LIVING STANDARD 12 %

T ap——— R e e e R T i

o e e e e o m e m mEe g e e e e e e G S e

OK, PRESIDENT HARTNELL...

ENTER GOVERNMENT SPENDING $M? 120

ENTER COST OF WAGES S$M? 65

IS YOUR ADMINISTRATION IN FAVOR OF

IMMIGRATION THIS QUARTER ([Y/N]?
O0K...N

82



I stumble on, narrowly avoiding disasters each time I turn my
head. Things start getting really hairy toward the end of my second
year in office:

PRESIDENT HARTNELL:
YOUR ADMINISTRATION HAS BEEN IN
POWER FOR 1.75 YEARS

'—'—"H——-———-IQ-*—'————-""h———h——-—-‘-———._h__

-———p-——-————-u--_____..-..__.—_._—-.....__..__..__.__.

POPULATION 3008238

NO., UNEMPLOYED 377324 12 %

CURRENT WAGES $ 66 INFLATION 12 %
GOVT. EXPENDITURE LAST QTR. SM 125
UNEMPLOYMENT COST $M 24.9g

INCOME FROM TAXES S$SM 69,4

BUDGET SURPLUS([+])/DEFICIT(-) $M-436 .8
GROSS DOMESTIC PRODUCT $M 866

CHANGE IN LIVING STANDARD 13 %

-I-——q.-_—-_—-_-—.—.—-."-__—-—--.—.-—_.—.d--.--—.—.lu.—-__-_-—-'-

PUBLIC INVESTMENT 1 Q0 3 S$M 243,02
0K, PRESIDENT HARTNELL.,,

ENTER GOVERNMENT SPENDING S$M? 12§
ENTER COST OF WAGES $M? §7

The outcome is inevitable. My time is up:

PRESIDENT HARTNELL, YOUR
ADMINISTRATION'S POOR ECONOMIC
PERFORMANCE HAS LED TOD AN UNACCEPTABLE
RISE IN UNEMPLOYMENT
AMONG OTHER THINGS, ..

THE LACK OF CONFIDENCE IN YOUR
ADMINISTRATION IS SO BAD THERE ARE
CALLS FOR YOU To RESIGN,,.YOU STEP
ASIDE TO ALLOW THE VICE-PRESIDENT TO

OCCUPY THE OVAL OFFICE
YOU WERE PRESIDENT FOR 2.25 YEARS
DURING YODUR TERM OF OFFICE, THE
POPULATION ROSE BY 90589
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THE UNEMPLOYMENT RATE BECAME 17 %
AND THE INFLATION RATE BECAME 17.4 %
STANDARD OF LIVING CHANGED BY 17 %
AND THE BUDGET SURPLUS/DEFICIT

WAS

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

$§M-597.5

public starts waving their fists.

Line 50 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 var-
iables you'd like to modify. Here are the major ones, as listed in the

initialization section of the program:

1150
1160
11710
1180
1180
1200
1210
1220
1230
1240
1250
1260
1270

1280

1280
1300

1810
1320

1330

1340
13560

1360
1370

84

REM  EEEEEEEEERE R RS ERERERE R ERERER.

REM INITIALIZATION

cLS

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

P=3*ML:REM POPULATION
U=P/10:REM UNEMPLOYMENT
IV=236:REM INVESTMENT
GE=118:REM GOVERNMENT EXPENDITURE
GU=0:REM COST OF UNEMPLOYMENT
GI=D:REM INCOME FROM TAXES
WN=100:REM NEW WAGES
WO=10D0:REM OLD WAGES

IP=6:REM INFLATION PERCENT
GDP=440:REM GROSS5 DOMESTIC PRODUCT
AGDP=440:REM BASE YEAR GDP
RGDP=440:REM REAL GDP
CN=354:REM ECONOMIC CONSTANT
({USED THROUGHOUT SIMULATION])
Z=1:G6GAME=0:FLAG=0

Y=0:REM YEAR

PRINT "ENTER YOUR LAST NAME"
INPUT AS

RETURN



The part of the program that does all the calculating is also fairly
easy to unravel, once you know the principal variables:

490
500
510
520
530

540

550D
560
570
580
5890
600
610
620
630
640
650
660
670
680
6890
700
710
720
730
-18
740
750
760
770
780
790

800
810

820
B30
840
B50

REM *#32825%33 2022223280020 22%%

REM CALCULATIONS

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

U=P*[GE+IV)/(CN*10)+P*(IP/1000)

GU=U*WN/ML:REM UNEMPLOYMENT COST

BI=([(P-U)*WN*_.4)/ML):REM INCOME
FROM TAXES

BD=BD+GI-GU-GE:REM BUDGET DEFICIT

AGDP=AGDP*[1+(IP/100))

GDOP=GE+IV+[(P~U)*WN/ML)

RGDP=GDP*440/AGDP

IP=[{[GE+IV]/CN®* 1+([WN/WO)/100)%100

IV=[CN*B7)/([IP*IP)

WO=WN

LZ=Z+1:1IF Z>4 THEN Z=1:Y=Y+1

RETURN

REM 2%ttt st hddeges s

REM CHECK BUDGET DEFICIT

IF BD>-1000 THEN RETURN

GAME=1

FLAG=1

RETURN

RFEM 2%kt idbe bbb dn g

REM CHECK STANDARD OF LIVING

IF Y<,75 THEN RETURN

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

THEN RETURN

GAME=1

FLAG=2

RETURN
REM *%23282%%%%52 222 %22%2 00 gnnn

REM CHECK INFLATION RATE
IF IP<15 THEN RETURN
GAME=1

FLAG=3

RETURN
REM **%#2%8 2253320k hessstssttns

REM CHECK UNEMPLOYMENT
IF INT[(U*100/P)<15 THEN RETURN
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860 GAME=1
870 FLAG=4

B80 RETURN
BOOD REM *%3 352 R 2552 ¥ 552X RB0FH

Here is the complete listing of the WASHINGTON, D.C. program:

10 REM WASHINGTON D,C,

op GOSUB 1160:REM INITIALIZE

30 REM EE S EEEEEEEEEEREE-REE R BB EEEEEE N
AD REM MAJOR CYCLE

50 P=INT[P+([(P*273/ML})

60 GOSUB 160:REM PRINTOUT

70 GOSUB 510:REM CALCULATE

BO REM NOW CHECK END GAME

90 GOSUB 710:REM STANDARD OF LIVING
100 GOSUB 7BO:REM INFLATION RATE
110 GOSUB B40:REM UNEMPLOYMENT

120 IF GAME=1 THEN CLS:GO0TO 8BS0

130 GOTO 50
140 REM #2 ¢ttt d e nt bR rhsbnsnss

150 REM PRINTOUT

160 CLS
170 PRINT "PRESIDENT ";A$;":"

180 PRINT "YOUR ADMINISTRATION HAS BEEN

IN POWER FOR"Y+Z/4"YEARS"
180 PRINT M oommcmsmimic s s i o o o o o o o
[EE RS | )
200 PRINT "=—w-- STATE OF THE NATION-—=--
e |
210 PRINT "m-oemcmcecemccccccoccacc e e

220 PRINT "POPULATION"P

230 PRINT "NO., UNEMPLOYED"INT([U)" “"INT(
100*U/P)og™

240 PRINT "CURRENT WAGES $"WO" INFLATION
WINT[IP]"%"

250 PRINT "GOVT. EXPENDITURE LAST QTR. §

"M"BGE

260 PRINT "UNEMPLOYMENT COST S$M"INT[10%*G
uj/10
270 PRINT "INCOME FROM TAXES S$M"INT[GI®*1
0)/10



2B0 PRINT "BUDGET SURPLUS([+])/DEFICIT([-)
$MY"INT(BD*10)/10

290 PRINT "GROSS DOMESTIC PRODUCT S$M"INT
[GDP*10]/10

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

310 PRINT Mo e e e e o

320 PRINT "PUBLIC INVESTMENT®"Y"Q"Z"S$M"IN
T(IV*10])/10
3830 PRINT Mememmmmm e e e e

340 PRINT "OK, PRESIDENT "sAggm,_ _,_"

350 INPUT "ENTER GOVERNMENT SPENDING S$M™
i GE

360 INPUT "ENTER COST OF WAGES $M";WN
370 PRINT "IS YOUR ADMINISTRATION IN FAYV
OR OF"™

380 PRINT "IMMIGRATION THIS QUARTER [(Y/N
]'I‘lll' f

390 XS$=INKEYS

400 IF XS$S<>"Y" AND X$<>"N" THEN 390

410 PRINT TAB[20);"0K,..";X8$

420 FOR H=1 TO 1000:NEXT H

430 IF X$<>"Y" THEN RETURMN

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

450 INPUT M

460 IF M<0 THEN 450

470 P=P+M

480 RETURN
480 AEM *t2isdd bbbttt sbatiods

500 REM CALCULATIONS

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

520 U=P*[GE+IV])/(CN*10)+P*(IP/1000)

530 GU=U*WN/ML:REM UNEMPLOYMENT COST

540 GI=(([(P-U)*WN#*_,4)/ML):REM INCOME
FROM TAXES

550 BD=BD+GI-GU-GE:REM BUDGET DEFICIT

560 AGDP=AGDP*([1+[IP/100])

570 GDP=GE+IV+[[(P-UJ*WN/ML)

580 RGDP=GDP*440/AGDP

590 IP=((GE+IV)/CN*_ 1+(WN/WD)/100])%100
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600

610
620
€630
640
650
660
670
680
690
700
710
720
730
=50
740
750
760
770
780
780
BOO
810
B20
830
8B40
B50

BBO
B70

B8O
B9O
800
910
920
EII

930

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

WO=WN

Z=Z+1:1IF Z>4 THEN Z=1:Y=Y+1
RETURN

REM *% %5 X% 50552k RXBB0RBBX S %
REM CHECK BUDGET DEFICIT

IF BD>-1000 THEN RETURN

GAME=1

FLAG=1

RETURN

REM #% %2235 ensss%
REM CHECK STANDARD OF LIVING

IF Y<.75 THEN RETURN

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

GAME=1

FLAG=2

RETURN

REM 22220522000 R R osdReonehyy
REM CHECK INFLATION RATE

IF IP<15 THEN RETURN

GAME=1

FLAG=3

RETURN

REM *%*% %3555 0020 eees
REM CHECK UNEMPLOYMENT

IF INT{U*M00/P)<15 THEN RETURN

GAME=1
FLAG=4

RETURN
REM ** s dBsdahr bk essshshhssssk

REM END OF THE GAME
PRINT "PRESIDENT ";AS$;", YOUR"
PRINT "ADMINISTRATION'S POOR ECONOMI

PRINT "PERFORMANCE HAS LED TO AN UNA

CCEPTABLE"

8940

n

850

IF FLAG=1 THEN PRINT "BUDGET DEFICIT

IF FLAG=2 THEN PRINT "DROP IN THE ST

ANDARD OF LIVING"

960

IF FLAG=3 THEN PRINT "RISE IN THE IN

FLATION RATE"



970 IF FLAG=4 THEN PRINT "RISE IN UNEMPL
OYMENT™
9B0 PRINT " AMONG OTHER THINGS.,.

990 PRINT Memeem e e e e e e e e e

1000 PRINT "THE LACK OF CONFIDENCE IN YO
uHII

1010 PRINT "ADMINISTRATION IS S0 BAD THE
RE ARE™"

1020 PRINT "CALLS FOR YOU TO RESIGN.,..YO
U STEP" :

1030 PRINT "ASIDE TO ALLOW THE VICE-PRES
IDENT TO"

1040 PRINT " OCCUPY THE OVAL OFFIC
Erl'

1050 FOR H=1 TO 1000:NEXT H

1060 PRINT "cemmmer e m e e e e — =
1070 PRINT "YOU WERE PRESIDENT FOR"Y+([Z*
226 ) "YEARS"

1080 PRINT "DURING YOUR TERM OF OFFICE,
THE"

1080 PRINT "POPULATION ROSE BY"P-3*ML
1100 PRINT "THE UNEMPLOYMENT RATE BECAME
"INT[{U*q000/P)/40"g"

1110 PRINT YAND THE INFLATION RATE BECAM
E"INT({10*IP)/10"%"

1120 PRINT "STANDARD OF LIVING CHANGED B
Y"INT((2*((RGDP/AGDP]}*100)-100)/83)"%"
1130 PRINT "AND THE BUDGET SURPLUS/DEFIC
1T : WAS SM"INT(10*BD)/10

1140 END

115[] EA AR R R R EREREREREERERERERERERE:RSSE.]
1160 REM INITIALIZATION

1170 CLS

1180 RANDOMIZE VAL[RIGHTS(TIMES,21])

1190 ML=1000%1000

1200 P=3*ML:REM POPULATION

1210 U=P/10:REM UNEMPLOYMENT

1220 IV=236:REM INVESTMENT

1230 GE=11B:REM GOVERNMENT EXPENDITURE
1240 GU=D:REM COST OF UNEMPLOYMENT
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90

1250
1260
1270
1280

1280
1300

1310
1820

1830

1340
1350

1360
1370

GI=0D:REM INCOME FROM TAXES
WN=100:REM NEW WAGES

WO=1D00: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:REM ECONOMIC CONSTANT

([USED THROUGHOUT SIMULATION)
Z=1:GAME=0:FLAG=0

Y=D:REM YEAR |

PRINT "ENTER YOUR LAST NAME"™

INPUT AS

RETURN



13

Playing the
Stock Market

The numbers that a computer manipulates can represent anything—
cloud density, intricate subatomic reactions within a complex chem-
ical experiment, or the number of warriors taking part in a Roman
raid on an English village. When computers were first used in busi-
ness, the numbers generally stood for more mundane things like sta-
tistics, sales, and dollars. In the simulation in this chapter, we'll stick
to the extremely important, if mundane, subject of money.

You play a broker dealing in a small market of five companies.
You start the simulation with $15,000 and are asked to enter a finan-
cial target for the run:

ENTER YOUR GOAL FOR THIS SIMULATION,
$16,000 TO $100,000

? 250000
TOD HIGH!

ENTER YOUR GOAL FOR THIS SIMULATION,

$16,000 TO $100,000
? 16000
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.Oni:e you've done that, the starting state of the market is re-
vealed:

DAY 1 YOUR GOAL IS § 16000

COMPANY NUMBER:

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

ed 58 28 59 41
CHANCE OF DECREASE (%):

31 26 55 8 17

CURRENT VALUE PER SHARE:

$1.49 $ 1,99 § 2,49 $ 2,99 % 3,49
N3O, OF SHARES HELD:

2000 1500 1200 1000 80O
BANK $ 265 TOTAL WORTH $ 15000

DO 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. Based on that information, you can decide what to buy or sell:

DAY 1 YOUR GOAL IS $ 16000

COMPANY NUMBER:

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

23 58 28 59 41
CHANCE OF DECREASE (%):

31 26 55 8 17

CURRENT VALUE PER SHARE:
$1.49 ¢$ 1,99 $ 2,49 ¢ 2,99 ¢ 3.49
NO, OF SHARES HELD:

2000 1500 1200 1000 800
BANK $ 265 TOTAL WORTH $ 15000

WHICH ONES TO SELL? oK 1
HOW MANY OF 1 TO SELL? 3000

YOU DON'T HAVE THAT MANYI
? 1500
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DAY 1 YOUR GQAL IS $ 16000

COMPANY NUMBER:

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

23 59 28 59 41
CHANCE OF DECREASE (%):

31 2B 55 8 17

CURRENT VALUE PER SHARE:
$ 1,49 §$ 1,99 $ 2,49 $ 2,99 § 3.49
NO, OF SHARES HELD:

500 1500 1200 1000 80O
BANK $ 2500 TOTAL WORTH $ 15000

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

You can only sell and buy shares once each day, so you must
choose wisely. After you've made your decisions, the computer will
‘tell you how you rate 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 (%]:

31 11 43 3z2 35
CHANCE OF DECREASE (%):

49 43 8 49 46

CURRENT VALUE PER SHARE:
$1.49 $2,1 $2.35 $ 3,16 $ 3.49
NO, OF SHARES HELD:

600 1500 1200 1750 800
BANK § 108 TOTAL WORTH $ 15329.06

YOUR RATING AFTER THAT ROUND OF
TRADING IS 'BAD!

<PRESS SPACEBAR TO CONTINUE >
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However, if you persevere, you may well prosper in the end. Just
don't allow yourself to be discouraged by assessments such as
“hopeless’

DAY B8 YOUR GOAL IS § 16000

COMPANY NUMBER:

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

18 72 B9 24 3z
CHANCE OF DECREASE [%):

4 25 1 55 50

CURRENT VALUE PER SHARE:
$1.53 $ 2,31 $ 2.57 $ 2.69 % 3.6B
NO, OF SHARES HELD:

2100 400 1200 1750 800
BANK § 191 TOTAL WORTH $-15103.32

WHICH ONES TO SELL? 0K 1
HOW MANY OF 1 TO SELL? 2100

DAY 11 YOUR GOAL IS § 16000

COMPANY NUMBER:

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

a7 3o 18 27 30
CHANCE OF DECREASE ([%]:

4 50 51 44 52

CURRENT VALUE PER SHARE:
$1.58 $ 2,44 § 2,69 § 2.65 % 3.68B
NO, OF SHARES HELD:

600 0 2400 1750 8OO
BANK $ 355 TOTAL WORTH $ 15352.79

YOUR RATING AFTER THAT ROUND OF
TRADING IS 'HOPELESS'

<PRESS SPACEBAR TO CONTINUE >
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ter.

DAY 17 YOUR GOAL IS $ 16000

COMPANY NUMBER:

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

47 65 38 B 47
CHANCE OF DECREASE (%):

32 7 44 25 40

CURRENT VALUE PER SHARE:
$1.78 $ 2,5 $2.61 $ 2.98 $ 3,83
NO., OF SHARES HELD:

0 0 2900 1750 BOO
BANK $ 229 TOTAL WORTH $ 16109.47

YOU'VE HIT YOUR FINANCIAL GOALI

The STOCK MARKET listing is presented in the following chap-
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The
STOCK MARKET
Listing

When you're ready to challenge the best brains of Wall Street, enter
and run the following listing. Just don’t be too ambitious with your

financial goals, or you’ll never attain financial security.

10 REM STOCK MARKET
20 CLS

30 RANDOMIZE VAL[RIGHTS[TIMES$,2))

4p DIM S([(5),N(5),P[5),D[5)

50 S(1)=1.49:5[2)=1.99:5(3)=2.49:5([4)=2,
99:5(5)=3.49

B0 N[{1)=2000:N[2)=1500:N(3)=1200:N[(4])=10
DO:N[(5)=800

70 BB=265:TV=15000:00=15000:DAY=1

80 PRINT:PRINT "ENTER YOUR BGODAL FOR THIS
SIMULATION,"

90 PRINT TAB(B);"$16,000 TO $100,000"
100 INPUT GOAL '

110 IF GOAL<16000 THEN PRINT "TOD LOWI!"g:
GOTO B0

120 IF GODAL>100*1000 THEN PRINT "TDO HIG
HI":60TO0 BD
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130 REM #**é&xa bbb bbrer e gdds

140 REM MAJOR LOOP

150 FOR C=1 TO0 5

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

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

190 NEXT C

200 GOSUB 230

210 GOTO 460

000 REM *#%%38 82002 ee s haddshdn

230 REM PRINTOUT

240 CLS

250 PRAINT " crr e e e e e =
260 PRINT "DAY"DAYHW YOUR GOAL Is
§"GOAL

BTO PRINT Wi s i o o o i i s
280 PRINT "COMPANY NUMBER:™"

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

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

310 PRINT TAB(2]:P[1):TAB[9);P[2]);:TABI[16
}J;P[3);TAB(25);P[4);TAB[32):P([5)

320 PRINT "CHANCE OF DECREASE (%)™

330 PRINT TAB([2);D(41);TAB(9);D(2):TAB(16
];D[(8);TAB(25);D[(4);TAB[32]);D[5)

340 PRINT "CURRENT VALUE PER SHARE:@:"

350 PRINT "s$":INT(S[(1)#%100)/100;:TAB(B) "
$":INT(S(2)*400)/100;

360 PRINT TAB(15);"$";INT(S[3)*100)/100;
TAB(23)3"$";INT(S[4)*100)/100;

370 PRINT TAB(30);"$";INT(S(5)*100}/100
3B0 PRINT "NO., OF SHARES HELD:"

390 PRINT TAB(2);N(1):TAB[9):;N([2);:;TAB[16
JgN[(3);TAB(24);N(4);TAB(31)3N[5])

400 PRINT "BANK S$"INT(BB)"™ TOTAL WORTH §
"TV

A0 PRINT Fosuwsusestewuupuiiia e s

420 IF TV>G0AL THEN PRINT "YOQU'VE HIT YO
UR FINANCIAL GOALI":END
430 RETURN
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440 REM XS EEEEEEEE SRS RN E R BN NN

450 REM *% GELL *%*

460 PRINT "DO YOU WANT TO SELL ANY SHARE
S [Y/N)]? '

470 A$=INKEYS

480 IF A$<>"Y" AND A$<>"N" THEN 470

490 IF A$="N" THEN 680

500 GOSUB 230

510 PRINT "WHICH ONES TO SELL?":

520 A$=INKEYS$

530 IF A$<"1" QOR A$>"5" THEN 520

540 C=VAL[AS)

550 PRINT " OK"(C

560 PRINT "HOW MANY OF"C"TO SELL";

570 INPUT N

580 IF N>N[(C) THEN PRINT "YOU DON'T HAVE

THAT MANYI":60TO0 570

590 REM ook de ool ak ok oo ook ok e ol e e ok ok o d e o oo ok

600 REM ADJUST FIGURES AFTER SALE

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

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

630 TV=0:REM SET TOTAL WORTH TO ZERO

640 REM NOW DETERMINE CURRENT WORTH

650 FOR C=1 TO 5

660 TV=TV+N[C)*S[C]

670 NEXT C

680 TV=TV+BB:REM ADD IN BANK BALANCE

690 GOSUB 230

?ﬂﬂ HEH_##########*#############

710 REM % BUY *#

720 PRINT "DO YOU WANT TO BUY ANY SHARES
(Y/N)?2"

730 AS$=INKEYS$

740 IF A$<>"Y"™ AND A$<>"N" THEN 730

750 IF A$="N" THEN 8820

760 GOSUB 230

770 PRINT "WHICH COMPANY TO BUY?":

780 AS=INKEYS$

790 IF A$<"4" QR AS$>"S5" THEN 780

800 C=VAL[AS)

8410 PRINT ™ OK"C

820 PRINT "HOW MANY OF"C"TO BUY";

830 INPUT N

B40 IF N*S([(C]>BB THEN PRINT "YOU DON'T H



AVE ENOUGH MONEYI1":GOTO 830

B50 REM #*%isxsxxtxfxstdsdrrsdephds
B60 REM ADJUST FIGURES AFTER BUY
B70 BB=BB-S[C]*N

BBO N[C)=N[C)+N

B90 TV=0

900 FOR C=1 TO 5

810 TV=TV+N([C)l*S[C]

820 NEXT C

8930 TV=TV+BB

8940 GOSUB 230

950 REM LR R ESEEEEEEEEEESERERERER
960 REM MODIFY ALL INDICATORS
870 TV=0

98B0 FOR C=1 TO 5

990 K=INT[(RND([(1)%*100])+1

1000 IF K<P[GC) THEN S(C)=S([C)*[1+([P(C)/1 "

ooo0})

1010 K=INT(RND[1)*100) +1

1020 IF K<D(C) THEMN S[C})=S(C)/[1+([D[C]/1

0c0])

1030 TV=TV+([S[C]*N([C])]

1040 NEXT C

1050 TV=TV+BB

1060 QQ=00%1.005

1070 W=(TV*400/Q0)}-100

1080 IF W=0 THEN W=.1

1090 W=W+6

1100 IF W<1 THEN W=1

1910 IF W>15 THEN W=15

1120 RESTORE

1130 FOR T=1 TO W

1140 READ AS '

1150 NEXT T

1160 PRINT

11970 REM EE R EEEZEEZEEEEEERERETE R RS EE

1180 REM GIVE RATING, START NEW ROUND

1190 PRINT "YOUR RATING AFTER THAT ROUND
ﬂFH

1200 PRINT "TRADING IS '"zAggmm

1210 PRINT:PRINT * <PRESS SPACEBAR TO
CONTINUE >"
1220 IF INKEYS$<>" " THEN 1220:REM NOTE

SPACE BETWEEN QUOTE MARKS

99



1230
1240
1250
1260
1270
1280

DAY=DAY +1

GOTO
DATA

DATA

DATA

DATA

VERAGE"

1290
pn»
1300
VE"

If you want to modify the degree of difficulty of this simulation,
change the 55 in line 170. The lower the number (down to 30), the
easier it is to make a profit. The higher the number (up to 80), the
more difficult it becomes. The simulation will not run even remotely
realistically if you use values less than 30, or greater than 80, in line

170.

100

DATA

DATA

150

"HOPELESS" ,"VERY, VERY POOR"
"TERRIBLE" ,"AWFUL","BAD"

"VERY ORDINARY" ,"AVERAGE"
"REASONABLE","A LITTLE ABOVE A

"FAIRLY GOOD","GOOD","VERY GOO

"GREAT" ,"EXCELLENT" ,"SUPERLATI



195

Running an
Automobile
Company

The complex processes of manufacturing and sales are presented, al-
beit in a very simplified form, in this simulation. It took sixty years
for the automobile market to become saturated in the United States.
You have been unfortunate enough to be appointed as president of a
major car manufacturing concern the very same month that the car
market really hits bottom. To save the day—and your reputation as a
hard-hitting, straight-from-the-shoulder, trouble-shootin’, crisis-
solvin' executive—you must get the tottering firm back on its feet.

You take over just as the accountants announce that the com-
pany is losing $60 million a year. Your task, needless to say, is to try
and make the company profitable.

Here’s how it begins: |

INDUSTRY SALES 50000 IN MONTH O

R e S R O mE o S S S e e A B S me e S e R e wm w

YOU HAVE 12000 EMPLOYEES
AVERAGE WAGES ARE & 229835

OR $M 22.9 PER MONTH

S e e —— — — o e E= mm e e e W e wm e o

As you can see, the total sales within the automobile industry
for the month before the simulation began (month 0) were 50,000
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units. You start the simulation with your company holding about a
quarter of the total industry sales, or around 12,500 vehicles. You
have four factories, which are currently producing more vehicles
than you can sell:

——— e e e mm Ew Em w am mm mm Em . EE mE S S e e e e e e e A

MAXIMUM MONTHLY OUTPUT:
FACTORY 1: 8300
FACTORY 2: 325D
FACTORY 3: 2500
FACTORY 4: 1625

e —— e e e e e S e e e e S M S mw B EE E SR R e e E e

—— S S W M S RS e B e R Sem m m e R e S S e e e o

EFFICIENCY LEVEL IS 77 %

DO YOU WANT TO EXPAND OUTPUT [(Y/N)P?
N

DD YOU WANT TO SELL FACTORY 4 [Y/N)?
N

When the simulation begins, the average annual wage for each

employee is around $23,000. This will rise each three months, due to
union demands for adjustments to keep up with inflation. Although
you cannot reduce wages, or refuse to include the raise due to infla-
tion, 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 sells
for around $12,000:

102

INDUSTRY SALES 50000 IN MONTH O

ettt L Tt T T g —

YOU HAVE 12000 EMPLOYEES
AVERAGE WAGES ARE & 22885

OR $M 22.9 PER MONTH

bl el et T T T T S —

HOW MANY EMPLOYEES TO HIRE? 0O
HOW MANY EMPLOYEES TO FIRE? 567

o e e S S MR MmO T M S S S me e e e e e S

YOU HAVE 11433 EMPLOYEES
AVERAGE WAGES ARE $ 229495
OR $M 21,9 PER MONTH

e R I T

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:

INDUSTRY SALES 48833 IN MONTH 1
YOUR SALES: 13386 [ 27.4 % OF TOTAL )

e I T T T T S p——

YOU HAVE 11433 EMPLOYEES
AVERAGE WAGES ARE § 22895

OR $M 24.9 PER MONTH
AVERAGE COST PER VEHICLE IS 8 10192
AND AVERAGE SELLING PRICE IS $ 12345
S0 THE AVERAGE PROFIT IS $ 2152

OR $M 28.8 PER MONTH
PROFIT FOR THE MONTH IS $M 6.9

&8 TOTAL PROFIT TO DATE IS S$M 6.9
DO YOU WANT TO RESIGN [(Y/N)?
N

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

INDUSTRY SALES 4B833 IN MONTH 1
YOUR SALES: 13386 { 27.4 % OF TOTAL ]
YOU HAVE 10233 EMPLOYEES
AVERAGE WAGES ARE $%$ 22995

OR $M 19_.6 PER MONTH
AVERAGE COST PER VEHICLE IS $ 10192
AND AVERAGE SELLING PRICE IS $ 12345
S0 THE AVERAGE PROFIT IS § 2152

OR $M 2B.8 PER MONTH

PROFIT FOR THE MONTH IS $M 6.9

& TOTAL PROFIT TO DATE IS $M 6.9
WHAT IS YOUR SELLING PRICE? 24000
TOO BIG A CHANGE FOR THE MARKET

WHAT IS YOUR SELLING PRICE? 14000
INDUSTRY SALES 51485 IN MONTH 2
YOUR SALES: 6435 ( 12.5 % OF TOTAL )
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YOU HAVE 10233 EMPLOYEES

AVERAGE WAGES ARE § 22885
OR $M 19.6 PER MONTH

AVERAGE COST PER VEHICLE IS & 11630
AND AVERAGE SELLING PRICE IS $ 14000
S0 THE AVERAGE PROFIT IS $ 2369
OR &M 415.2 PER MONTH
PROFIT FOR THE MONTH IS $M-4.,4
& TOTAL PROFIT TO DATE IS S$M 2.5
DO YOU WANT TO RESIGN ([(Y/N)?
N

Just when you think you're getting it all under control, inflation
exacts its toll:

INFLATION RATE THIS QUARTER IS 2.5 %
AVERAGE WAGES BILL WILL NOW RISE TO
$§ 23568 PER EMPLOYEE

ANY KEY TODO CONTINUE

Your next month is not very good:

INDUSTRY SALES 49184 IN MONTH 3
YOUR SALES: 6837 [ 18.9 % OF TOTAL )
YOU HAVE 9743 EMPLOYEES
AVERAGE WAGES ARE §$ 23569.8B8
OR $M 19.1 PER MONTH
AVERAGE COST PER VEHICLE IS % 11835
AND AVERAGE SELLING PRICE IS $& 14500
S0 THE AVERAGE PROFIT IS §% 2664
OR $M 18,2 PER MONTH
PROFIT FOR THE MONTH IS $M-1
&8 TOTAL PROFIT TO DATE IS S$M 1.5

s g R B e WS me WS OGS SRR e S G e e M M M M M Em S e o mm e

DO YOU WANT TO RESIGN [Y/N]?
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You start the simulation, as you've seen, with four factories. You
have the option of at any time selling off factory number four. Alter-
natively, you can increase the output of the factories. You'll find that
the minimum cost per vehicle (and therefore the maximum profit per
sale) occurs when your factories are running at 85% efficiency.

Let’s decide to sell off factory four, to let the income from that
sale offset our losses:

YOUR MONTHLY SALES ARE 5517

o ow a w Ee e EE Se E W S e S ma e e e e A S g e S me e S

MAXIMUM MONTHLY OUTPUT:
FACTORY 4: BS900
FACTORY 2: 3250
FACTORY 3: 2500
FACTORY 4: 1625

—mn o e s e gEm M e R e M M A EE R S S S s

TOTAL OUTPUT IS 16275

EFFICIENCY LEVEL IS 33 %

DO YOU WANT TO EXPAND OUTPUT (Y/N]T?
N

DO YOU WANT TO SELL FACTORY 4 [Y/N]?
Y

FACTORY 4 IS VALUED FOR SALE AT s$M104

YOU CAN'T REBUY IT LATER IF

YOU SELL IT...

DO YOU WANT TO SELL ([Y/N]?
Y

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

INDUSTRY SALES 488991 IN MONTH 10
YOUR SALES: §5727 ( 11M.6 % OF TOTAL ]
YOU HAVE 89703 EMPLOYEES
AVERAGE WAGES ARE $ 24521 .51
OR $M 19.B PER MONTH

—— e e S g S e W e mEr o mar m m me e e e e B e e e e

AVERAGE COST PER VEHICLE IS $ 12418

AND AVERAGE SELLING PRICE IS $ 15400
S0 THE AVERAGE PROFIT IS $ 298B1

OR &M 17 PEP MONTH
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PROFIT FOR THE MONTH IS $M-2.8
& TOTAL PROFIT TO DATE IS §$M 68.4

— W S e S e mE S S R EE mE RS R M R S S S S e S e e mm ome mm mr mm

DO YOU WANT TO RESIGN [Y/N]?

YOU JUST MADE YOUR TWELFTH MONTHLY

LDBE IN A HD"'...."I.I...‘II'I.
YOUR EMPLOYMENT
IS HEREBY TERMINATED! |

A much better outcome is, however, possible for those who are

more skilled than I am:

WELL DONE! 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 this simulation:
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1630 REM ==*x%%fkd%x bt fskthds &gl

1640 REM INITIALIZATION

1650 CLS

1660 RANDOMIZE VAL(RIGHTS[TIMES$,2]})
1670 DIM M(5),Y([5)]

1680 NE=120D0:REM STARTING NO EMPLOYEES
1680 AW=22995:REM STARTING AVERAGE WAGE
1700 AC=11100:REM COST PRICE/VEHICLE
1710 AS=12000:REM SELLING PRICE

1720 MI=50*1000:MC=104100

1730 Y[3)=12500

1740 MS=25:EF=77:FA=160:SF=0:MT=0

1750 FOR J=1 TO &

1760 READ M([J)

1770 MNEXT J

1780 RETURN

1790 DATA 8900,3250,2500,1625,16275



As you can see, the REM statements allow you to trace the var-
ious formulas that are used in this simulation:

220 INPUT "HOW MANY EMPLOYEES TO HIRE";H

E

230 NE=NE+HE:IF HE>0 THEN 2E0D

240 INPUT "HOW MANY EMPLOYEES TO FIRE";H

E

250 NE=NE-HE

260 GOSUB 650

270 P1=AS:REM SET P1 EQUAL TO OLD PRICE

280 INPUT "WHAT IS YOUR SELLING PRICE";A

S

290 REM NEXT LINE REJECTS TOO BIG A

CHANGE IN SELLING PRICE

300 IF ABS(P1-AS)>2500 THEN PRINT "TO0OO B

I6 A CHANGE FOR THE MARKET":GO0TO 28B0

310 CLS

320 PRINT:PRINT:PRINT

330 MI=INT(RND[1)*4000)+48*1000:REM THIS
MONTH'S SALES BY INDUSTRY

340 C=C+1:REM 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 QUARTER I
5““"%"

380 PRINT "AVERAGE WAGES BILL WILL NOW R
ISE TO"

400 AW=[AW*M/100)+AW
410 PRINT TAB[B);"S$S"INT(AW]" PER EMPLOY
EEH
420 IF INKEYS$<>"" THEN 420
430 PRINT:PRINT TAB(12):;"ANY KEY TO CONT
INUE"
440 IF INKEYS$S="" THEN 440
450 FA=[FA*M/1D00]+FA
460 C=n
470 Y[(1)=NE*15/12:REM SALES BASED ON
MUMBER OF EMPLOYEES
4B0 Y(2)=(100-AS/FA)J*MI/100:REM SALES
BASED ON MONTHLY INDUSTRY SALES
490 REM NEXT LINES SET LOWEST FIGURE
FROM Y([1),Y([(2),M[5)] EQUAL TO Y([3)
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500 IF Y([1)<Y([2) AND Y[1)1<M[5] THEN Y([3)
=Y(1):60T0 540

510 IF Y{2)<Y[1) AND Y([2)<M[5) 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]-1975:60T
0 550

560 MC=(MC*M/100)+MC

5§70 EF=Y(3)/M[5)*%100:REM EFFICIENCY %

AS SALES DIVIDED BY TOTAL OUTPUT

580 AC=[MC*[ABS(85-EF)/31/100)+MC:REM

AVERAGE COST PER VEHICLE
580 MP=((Y[3)*[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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16

The
DETROIT CITY
Listing

Here's the complete listing of the DETROIT CITY program:

10
20
30
40
50
60
70
BO
a0
100
110
120
130
140
(y/
150
160
170
180

REM DETROIT CITY

GOSUB 1640:REM INITIALIZE

GOTO 110 ,
MT=MT+1:REM COUNTS MONTHS

GOSUB 650

IF TP>200 THEN 1560

PRINT "DO YOU WANT TO RESIGN ([Y/N)?"
GOSUB 1010

IF A$="Y" THEN PRINT "OK, CHIEF":END
GOSUB 1380

GOSUB 650 -

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 SF=1 THEN 210

PRINT "DO YOU WANT TO SELL FACTORY 4

[Y/N] 2N
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110

190 GOSUB 1010
opo IF A$="Y" THEN 1250
210 GOSUB 650
220 INPUT "HOW MANY EMPLOYEES TO HIRE"H
E
230 NE=NE+HE:IF HE>D THEN 260
240 INPUT "HOW MANY EMPLOYEES TO FIRE";H
E
250 NE=NE-HE
260 GOSUB 650
270 P1=AS:REM SET P1 EQUAL TO OLD PRICE
280 INPUT "WHAT IS YOUR SELLING PRICE";:A
S
290 REM NEXT LINE REJECTS TOO BIG A
CHANGE IN SELLING PRICE
300 IF ABS[(P1-AS)>2500 THEN PRINT "TOOD B
IG A CHANGE FOR THE MARKET":G0TO 280
310 CLS
320 PRINT:PRINT:PRINT
330 MI=INT[(RND[41)*4000)+4B*1000:REM THIS
MONTH'S SALES BY INDUSTRY
340 C=C+1:REM COUNTS NUMBER OF MONTHS
350 IF C<3 THEN 470
360 M=INT[RND[1)*10+1)/4:REM INFLATION
370 CLS
3B0 PRINT "INFLATION RATE THIS QUARTER I
51!”"%" i
390 PRINT "AVERAGE WAGES BILL WILL NOW R
ISE TO"
AD00 AW=[AW*M/100)+AW
410 PRINT TAB[(B);"S$"INT(AW])" PER EMPLOY
EEII
420 IF INKEYS$<>"" THEN 420
430 PRINT:PRINT TAB(12):"ANY KEY TO CONT
INUE"
440 IF INKEYS$="" THEN 440
450 FA=[FA*M/100)+FA
AB0 C=0
470 Y[1)=NE*15/12:REM SALES BASED ON
NUMBER OF EMPLOYEES
480 Y[2)=(100-AS/FA)*MI/100:REM SALES
BASED ON MONTHLY INDUSTRY SALES
490 REM NEXT LINES SET LOWEST FIGURE
FROM Y[1),Y(2),M[5) EQUAL TO Y([3])



500 IF Y(1)<Y([2) AND Y([(4)<KM([5) THEN Y([3)
=Y(1):60T0 540
510 IF Y(2)<Y[1) AND Y([2)<M(5) THEN Y([3)
=Y(2):60T0 540
520 Y([3])=M([5)
530 REM NEXT LINES DETERMINE
MONTHLY SALES
540 IF ABS[(P1-AS5)<501 THEN Y[3)=3.6*Y([3]
/3
550 IF Y[3]>M(5) THEN Y[3)=Y[3]-1975:G60T
0 550
560 MC=[MC*M/100)+MC
570 EF=Y(3)/M[5)*100:REM EFFICIENCY %
AS SALES DIVIDED BY TOTAL OUTPUT
580 AC=[MC*[ABS[(B85-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/(100%1000))
610 TP=TP+MP/10:REM TOTAL PROFIT
IN MILLIONS
620 M=0
630 GOTO 40
640 REM L E R E R R R R E E E R E R E R R SRR E R R
650 REM REPORT PRINTOUT
660 CLS
670 PRINT "INDUSTRY SALES"MIMIN MONTH"MT

580 IF MT>0 THEN PRINT "YOUR SALES:"INT(

Y(3))" ["INT(Y(3)*1000/MI)/10"% OF TOTAL
]H

690 PRINT Moo oo e oo e e e e

"

700 PRINT "YOU HAVE"NE"EMPLOYEES"

710 PRINT "AVERAGE WAGES ARE S$"AW

720 PRINT " OR SM"INT(AW*NE/(100%*1000)/1
2)/10"PER MONTH™"

730 PRINT " e e - -

740 IF MT=0 THEN RETURN

750 PRINT "AVERAGE COST PER VEHICLE IS
$"INT[AC)

760 PRINT "AND AVERAGE SELLING PRICE IS
S"INT(AS)
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112

770 PRINT
T{AS-AC])
780 PRINT

"850 THE AVERAGE PROFIT IS S"IN

"OR SM"INT[[AS-AC)*Y[3)/(100%*1

D0O0))]/10"PER MONTH"

790 PRINT

800 PRINT

/10
8B40 PRINT

— e S S S S SSE WEN EN SRS SEN SEN RN S SN RS SR SN SRS SR NS M M M S e

"PROFIT FOR THE MONTH IS S$M"MP

"& TOTAL PROFIT TO DATE IS §M"

INT(TP*10}/10

820 PRINT "ecememcmm e ce e e e e e e
PR | :

B30 RETURN

B40 REM B S EEZEER R R R EREREERREREH}IJEJ;J..

850 REM MONTH REPORT

B6O0 CLS

870 IF MT>0 THEN PRINT "YOUR MONTHLY SAL
ES ARE"INT(Y(3))

BBD PRINT Mmoo
———

880 PRINT "MAXIMUM MONTHLY OUTPUT:"™

900 PRINT TAB([3);"FACTORY 1:"INT(M([1))
310 PRINT TAB(3):"FACTORY 2:"INT(M([2))
8206 PRINT TAB[3):"FACTORY 3:"INT[M[3))
930 IF SF=1 THEN 860

940 PRINT TAB[3):;"FACTORY 4:"INT(M[4])

950 PRINT Moo e e e e oo
— e 11

960 PRINT "TOTAL OUTPUT IS"INT[(M([5))

870 PRINT Meem e e e
— e 1

980 PRINT "EFFICIENCY LEVEL IS"INT([EF)"%

n

990 RETURN

1000 REM ®**taktss sttt ke sttt ss
1010 REM GET REPLIES

1020 A$=INKEYS

1030 IF AS$<>"Y"™ AND AS<>"N" THEN 1020
1040 PRINT TAB(22) ;A%

1050
1060
1070
1080
1080

FOR J=1

RETURN
REM *%# %54 %22 %2455 4282523%%

REM INCREASE OUTPUT?
IF M[4]}=0 THEN X=15:G60T0 1110

TO 500:NEXT J



1100
1110
mw

1120
1130

1140

X=18
PRINT "IT WILL COST $M"X" TO EXPAND

PRINT TAB(B);"OUTPUT BY 1%"
PRINT M em e e e e e e

PRINT "HOwW MANY % DO YOU WISH TO RA

ISE oUuTPUT?"®

1150
0

1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260

INPUT EP:IF EP<0 OR EP>100 THEN 1415

M{5])=0

FOR T=1 T0 &
M{T]=M[T)+M[(T)*EP/100D
M[E5)=M[B]+M[T)

NEXT T

TP=TP-EP*X

FOR T=1 TO S500:NEXT T

G0TO 170
REM *38%0% 2254430242 XXRE R D

REM SALE OF FACTORY FOUR
PRINT "FACTORY 4 IS VALUED FOR SALE

AT $M104n"M

1270

1280
1280
1300
1310
1320
1330
1340
1350
1360
18370
1380
1380
1400
1410
1420
1430

PRINT "YOU CAN'T REBUY IT LATER IF
YOU SELL ITowi?

PRINT "DO YOU WANT TO SELL ([(Y/N]?"

GOSUB 1010

IF AS$S="N" THEN 210

TP=TP+104

SF=1

M(E5)=M(1)+M[2])+M[3)

M(4]=0

BOTO 170

IR LR E R E S EEEEEEESEEEEEEREE BN

REM CHECK ON LOSSES

IF MP>0 THEN SA=0:G0TO0 1480

SA=S5A+1

IF SA>11 THEN 1420

GOTO 1480

CLS:PRINT

PRINT "YOU JUST MADE YOUR TWELFTH M

ONTHLY?"

1440

1450

PRINT "LBES IHAHEW.I.I‘III-IIIIII

PRINT TAB[6);"YOUR EMPLOYMENT"
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1460 PRINT TAB[6);"1IS HEREBY TERMINATEDI
lﬂ

1470 END

1480 IF TP>=-250 THEN 4530

1490 CLS:PRINT

1500 PRINT "UNDER YOUR MANAGEMENT, THE C
OMPANY HAS"Y

1510 PRINT "LOST MORE THAN S$M2501!"

1520 GOTO 1450

1530 IF TP>200 THEN 1570

1540 RETURN

1550 REM **#22 2225222222242 32%%%

1560 REM SWEET SWEET SUCCESSI! | I~

1570 CLS:PRINT

1580 PRINT "WELL DONE|! THE COMPANY HAS M
ADE MORE"

1580 PRINT ™ THAN S$M200. YOU'VE BEE
N MADE™

1600 PRINT " A MEMBER OF THE BOAR
pDw

1610 FOR T=1 TO 200D0:NEXT T

1620 END
1630 REM **2%x 2222208020 hb3ds2x%s

1640 REM INITIALIZATION

1650 CLS

1660 RANDOMIZE VAL[(RIGHTS([(TIMES$,2))
1670 DIM M([5),Y([5)

1680 NE=12000:REM STARTING NO EMPLOYEES
1690 AW=22985:REM STARTING AVERAGE WAGE
1700 AC=11100:REM COST PRICE/VEHICLE
1710 AS=120D00:REM SELLING PRICE

1720 MI=50%1000:MC=10100

1730 Y([(3)=12500

1740 MS=25;EF=77:FA=160:SF=0:MT=0

1750 FOR J=1 TO 5

147860 READ M([(J)

1770 NEXT J

1780 RETURN

1790 DATA B8900,3250,2500,1625,16275
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17/

Life at the
Super Bowl

It all started back in 1823, at a very upper class school in England. A
Rugby School student, William Webb Ellis, was playing soccer one
day when he picked up the ball, tucked it under his arm, and ran fran-
tically across his opponent’s goal. In this moment the game that later
became rugby football was born. From rugby football came rugby
league, and eventually GRIDIRON.

Some students from Harvard in 1874 saw the game, as it had
then evolved, under way at Montreal University, and liked what they
saw. They took some of the Montreal rules and used them to modify
a soccerlike game that was already gaining favor in the States.

The game took off, but was so rough and caused so many inju-
ries 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 committee formed of leading coaches,
managers, and players met in 1906 to consider Roosevelt’s sugges-
tion, and from this committee came the GRIDIRON we know today,

In our program, you can either play against the computer team
(known as the “Silicon Cowboys”) or against another human being.
In the game shown here, I decided to play against the computer:

ONE PLAYER OR TWO
T 1
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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 allows
for four fifteen-minute quarters, and tests your decision-making
skills and reflexes.

THERE ARE 60 MINUTES TO GO

SILICON COWBOYS TO KICK OFF
YOU ARE ON YOUR OWN 35 YARD LINE
SILICON COWBOYS HAVE,. ..

KICKED 41 YARDS
KICKED 2 YARDS

KICKED 3 YARDS

KICKED 5§52 YARDS
KICKED 53 YARDS
KICKED 54 YARDS
KICKED 55 YARDS
THE BALL IS CAUGHTI
AND RETURMNED 1 YARDS
AND RETURNED 2 YARDS
AND RETURNED 3 YARDS

AND RETURNED 27 YARDS
AND RETURNED 2B YARDS
AND RETURNED 28 YARDS
THE BALL IS DOwWN ON
HARTNELL'S RAIDERS'S 38 YARD LINE
> PRESE ANY KEY (<

SILICO 0O HARTNE D
60 MINUTES TO GO

- o e e e e mE o e e S S M mm mm e mm e mm mw m we me S S S e m— =

HARTNELL'S RAIDERS IN POSSESSION

0 DOWN
10 YARDS TO GO

[ R T R R

START AT 389 YARD LINE
NOW ON 389 YARD LINE

69 YARDS TO TOUCHDOWN
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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...

TETTT RS- st ER A A mm e S S ee e mn S S e mm TS EE S mm mm am s me e

NICE PUNT...
YOU'VE KICKED 24 YARDS

TR WD OWS OER Ss Sm e o omm omm e e S mm mm m em e wr e e e m e e Ee B Eer e mm wm e e

The rules behind this simulation tempt you to wait as long as
possible before delivering the ball. The longer you wait, the farther
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 ten yards, but if
you'd stopped the count on ten, it would have gone forty yards.

THE BALL IS CAUGHTI

AND RETURNED 1 YARDS
AND RETURNED 2 YARDS
AND RETURNED 3 YARDS

AND RETURMNED 17 YARDS
AND RETURNED 18 YARDS

AND RETURNED 18 YARDS
AND RETURNED 20 YARDS

TETEOER R TS S T T S W mm mm S S G e o e e e v S e S e e m
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THE BALL IS DOWN ON
SILICON COWBOYS'S 58 YARD LINE

SILICO 0 HARTNE O
59.7 MINUTES TO GO

o e S S S e e e S S S me M s me mm Em e o omm e e

SILICON COWBOYS IN POSSESSION
0 DOWN
10 YARDS TO GO

START AT 58 YARD LINE

NOW ON 58 YARD LINE

42 YARDS TO TOUCHDOWN

— o o S S e S e e e e A S Em mm mm o Ee RS B SR s e e we e S

ON THIS PLAY SILICON COWBOYS CAN

EITHER 1 - THROW
2 - CARRY
DR 3 - PUNT

As you can see, the fact that you've thrown a given distance does
not mean the play will be completed successfully. The chances of a
play being complete are linked to the distance thrown.

TOUCHDOWN! I
TOUCHDOWNI I
TOUCHDOWNI I
TOUCHDOWNI !
TOUCHDOWNI I I

SILICON COWBOYS 6

HARTNELL'S RAIDERS O

TO PLAY FOR EXTRA POINT
> PRESS ANY KEY (<

There is a lot of action in this simulation, and you're sure to en-
joy dressing it up even more. Here are a few additional scenes of the
program in action:

AND RETURNED 27 YARDS
AND RETURNED 28 YARDS
AND RETURNED 29 YARDS
ANO RETURNED 30 YARDS

AND RETURNED 31 YARDS
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THE BALL IS DOWN ON
HARTNELL'S RAIDERS'S 44 YARD LINE
> PRESS ANY KEY <
; oK
PERIOD OVER
PERIOD OVER
PERIOD OVER
PERIOD OVER
PERIOD OVER
PERIOD QVER
PERIOD OVER

PERIODD OVER
PERIOD OVER

PERIOD OVER
SILICON COWBOYS 27
HARTNELL'S RAIDERS &
> PRESS ANY KEY <

PERIOD OVER
PERIOD OVER
PERIOD OVER
PERIOD OQOVER
PERIOD OQOVER
SILICON COWBOYS 27

HARTNELL'S RAIDERS &
> PRESS ANY KEY (<
0K

15 MINUTES TO GO

HARTNELL'S RAIDERS IN POSSESSION

0O DOWN
10 YARDS TO GO

— e M S R e S e e M S e S G e e e S me mm wm omm

START AT 44 YARD LINE
NOW ON 44 YARD LINE
56 YARDS TO TOUCHDOWN
ON THIS PLAY HARTNELL'S RAIDERS CAN
EITHER 1 - THROW
2 - CARRY
OR 3 = PUNT
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— g e w— — e SR ESL WER M e we e S SE EE Em Em Em oS E S S S mS e e

GREAT RUNNING BY THE OPPOSITION
CAUSED YOU TO LOSE 3 YARDS
> PRESS ANY KEY <
0K
GAME OVER
GAME OVER
GAME OVER
GAME OVER
GAME OVER
GAME OVER
GAME OVER
GAME OVER
GAME OVER
GAME OVER
SILICON COWBOYS 40
HARTNELL'S RAIDERS 6

The listing of GRIDIRON is given in the next chapter.
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The
GRIDIRON
Listing

When you want to try out for the Green Bay Packers, 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 GO0sSuB 70

50 60TO 220

60 REM **% ekl ddbdododfffdhdhdgdhh
70 FOR X=1 TO 1500:NEXT X

BODO RETURN

90 REM #*%2 2022853 xddddddfodd i
100 PRINT A$;5A

110 PRINT B$;SB

120 RETURN

130 REM *#**%222 2t bhnhedssnxk
140 IF Z$=A$ THEN Z$=B$:RETURN
150 Z$=A%:RETURN

160 REM *3 %ottt ttsidn
170 IF INKEYS$<>"" THEN 170

180 PRINT " » PRESS ANY KEY <«*®
190 IF INKEYE&="" THEN 180
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200 PRINT TAB(20):;"OK":RETURN

E1n HEH TEEEEEIEEEE A T SRR R R R R R R

220 REM INITIALIZE |

230 DEF ENA[X)=INT[RND([1])*X]+1

240 PRINT "ONE PLAYER OR Two"

250 INPUT X

260 IF X<1 OR X>2 THEN 250

570 IF X=1 THEN VC=1:A$="SILICON COWBOYS
":60TO0 300

280 PRINT "WHAT IS THE NAME OF THE HOME
TEAM?"

290 INPUT AS$:IF A$="" THEN 290

300 PRINT "AND THE NAME OF THE VISITING

TEAM?"

310 INPUT BS$:IF B$="" THEN 310

300 Z$=AS:NU=35

330 CLS

340 PRINT "THERE ARE"INT(10%*([(60-(W/4)))/
10"MINUTES TO GO"

350 PRINT TAB(8);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:G0TO
400 ;

380 PRINT "TO KICK OFF,.."

390 GOSUB 170

400 A=FNA[20)+40

410 PRINT Z$3;" HAVE,..."

420 FOR X=1 TO A

430 PRINT TAB[X/3):;"KICKED"X"YARDS™"

440 NEXT X

450 NU=NU+X

4860 GOSUB 70

470 PRINT "THE BALL IS CAUGHTI"

480 BOSUB 70

490 A=FNA([30)+10

500 FOR X=1 TO A

510 PRINT TAB([(X/5);:;"AND RETURNED"X"YARDS
"

520 NEXT X

530 NU=ABS([100-NU+X)

540 GOSUB 140

550 PRINT "meemcemme e e e e e e m e e e e e e



560 PRINT "THE BALL IS DOWN ON"

570 PRINT ZS"'S"NU"YARD LINE"

580 IF Z$=A% AND VC=1 THEN GOSUB 70:GO0TO
600 '

500 GOSUB 170

600 TGE=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

6§40 CLS

650 PRINT LEFTS$(A$,6);SA;LEFTS(BS$,6) ;5B

. B60 PRINT INT[10%*(60-(W/4)))/10"MINUTES

TO GO"

670 GOSUB 70

BBD PRINT Mmoo me e i e e i o

690 PRINT Z$" IN POSSESSION"™
700 PRINT TAB[4);D"DOWN"

710 PRINT TAB(4);TG"YARDS TO GO"

720 PRINT Moo e

730 PRINT "START AT"SL"YARD LINE"

740 PRINT "NOW ON"NU"YARD LINE"

750 PRINT 100-NU"YARDS TO TOUCHDOWN"

760 PRINT V"eeecemeecrcommccccccc—cmc e e

770 PRINT "ON THIS PLAY ";

780 IF Z$=A% THEN PRINT A$;"™ CAN":G0TO 8
0o

790 PRINT BS$;"™ CAN"

800 PRINT "EITHER 41 - THROW"
810 PRINT ™ 2 - CARRY"
820 PRINT ™ OR 3 - PUNT"
830 P=0

840 IF Z$=A% AND VC=1 AND D<3 THEN P=2:6
OTO 800

B50 IF Z%$=A% AND VC=1 AND TG<7 THEN P=2:
GOTO 800

B6E0D IF Z$=A% AND VvC=1 AND ([(100-NU)<31 TH
EN P=3:60T0 800

B70 IF Z$=A$ AND VC=1 THEN P=1:G0TO0 800

BBO K$=INKEY$:IF K$<"1" OR K$>"3" THEN 8
80

B90 P=VAL[K$):PRINT TAB[(10]);"0OK"P
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900 6
S10 W
820 C
8930 P
8940 P
950 P

1

860 P
870 P
980 I
980 G
1000
1010
1020

osuB 70

=W+1

LS

RINT Z$%;", YOUR QUARTERBACK HAS"
RINT TAB[(8);"GOT THE BALL"™

RINT Ve cm e e e e e e -

RINT Y"WAIT FOR THE COUNT, ";Zg ;",®
RINT TAB[B)3"THEN HIT ANY KEY.,.."

F INKEYS$<>"" THEN 980

osuB 70

GOSUB 2200

IF E=11 THEN 2340

PRINT Momcremmccs e cccc e e e e ——

ON P GOTO 1050,1310,1580

REM *22:82 sttt etessstsssets

PRINT "YOU'VE THROWN"E*5"YARDS"
PRINT TAB[4);"AND THE PLAY IS,.."
A=FNA([8]

IF A=1 THEN 1520

A=FNA[E+1)

IF A=1 THEN PRINT TAB(2D0);3;"...COMPL

:GOTO 1220

PRINT TAB(20);"...INCOMPLETE" :D=0D+1

GOSUB 170

PRINT "o em e mmm e e e e e o
n

IF D>3 THEN 1160

GOTO 610

PRINT "THAT WAS YOUR 4TH DOWN™
PRINT "AND YOU'VE LOST POSSESSIONII

D=0:TG=10:NU=ABS[100-NU):SL=NU
GOSUB 70

GOSUB 140

GOTO 610

GOSUB 170
NU=NU+([E®*5):TB6=TG-[E*5)

IF NU>100 THEN 1800

IF TG<1 THEN 1280

D=D+1:1IF D>3 THEN 1160

GO0TO 610



1280
1280
1300
1310
1320
1330
1340
1350
13860
1370
1380
1390
1400
1410
1420
1430
1440

D=0:TG=10:SL=NU

GOTO 610

REM *3 35502425500 03582 082028
A=FNA[15]

IF A=1 THEN 41510

E=A-5

IF E<O0 THEN 1440

IF E=0 THEN E=1:60TO0 1370

PRINT "GOOD SNAP, PASS AND RUNW
PRINT "YOU'VE GAINED"E"YARDS™H
GOSUB 4170
TE=TGE~-E:NU=ABS(NU+E]:D=D+1

IF NU>100 THEN 1800

IF TG<1 THEN 1280

IF D>3 THEN 11860

GOTO B610

PRINT "GREAT RUNNING BY THE OPPODSIT

ION HAS™

1450
RDS"™
1460
1470
1480
1480
1500
1510
1520
15630
16540
1550
1560
1670
1580
16580
1600
1610
1620
1630

PRINT "CAUSED YOU TO LOSE"ABS(E]"YA

T6=TG-E:NU=NU+E:D=D+1

GOSUB 170

IF D>3 THEN 1160

GOTO 610

REM #®%%x%22%2ta2 st dsssddnn
PRINT "BAD SNAP,..YOU'VE"

PRINT "FUMBLED,, . AND"

PRINT "YOQOU'VE LOST POSSESSION,,."
NU=100-NU:D=0:TG6=10:5L=NU

HEH LR RS EEEEE R EREE-FENEE N FE N ETE
GOSUB 170

GOTO 460

REM LE S E R EEE SN F E F EE SR
PRINT "NICE PUNT,.."

PRINT "YOU'VE KICKED"E*4"YARDS™
NU=NU+E*4

IF NU>100 THEN 1650

PRINT " em e e e e e
111

GOTO 460

A=FNA[3])

IF A>1 THEN 1740

PRINT "BUT YOU'VE MISSED THE GOAL! I
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16B0 IF NU-E*4<80 THEN NU=ABS[100-([NU-E*
4)):60T0 1700

1690 NU=20

1700 D=0:TG=10:S5L=NU

1710 GOSUB 140

1720 GOSUB 170

1730 GOTO 610

1740 PRINT ".,....0.02..AND SCOREDI"
1750 IF Z$=B$% THEN SB=5SB+3:G60T0 1770
1760 BSA=8A+3

1770 GOSUB 100

1780 60SUB 170

1790 NU=35:G0TO 330

1800 CLS

1810 FOR X=1 TO 5

1820 PRINT TAB([(X*2)];"TOUCHDOWNI!II"
1830 NEXT X

1840 IF zZ$=A% THEN SA=S5A+6:G0TO0 1860
1850 SB=SB+6

1860 GOSUB 100

1870 PRINT "TO PLAY FOR EXTRA POINT"
1880 G60SUB 170

1890 PRINT "meccermmmrmrrcrsrc e s m = ==

1900 PRINT "THE BALL IS SNAPPED,..PREPAR
E TO KICKI™"

1810 GOSUB 70

1920 GOSUB 2200

1930 IF E>3 THEN PRINT "YOU MISSED":NU=2
0:GOTO 1970

1940 PRINT "YOU SCORED...":NU=35

1950 IF 2$=A$ THEN SA=SA+1:G0TO 1980
1860 SB=SB+1:G0TO0 1980

1970 GOSUB 140

1880 GOSUB 100

1980 GOSUB 170

2000 GOTO 330

2010 FOR X=1 TO 10

2020 PRINT TAB(2%X);"PERIOD OVER"

2030 NEXT X

2040 GOSUB 100

2p50 GOSUB 170

2060 GOTO 66O

2070 FOR X=1 TO 10
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2080
2080
2100
21180
2120
2130
2140
2150
2160
2170
2180
2180
2200
2210

PRINT TAB(2*X}:;"HALF TIME"
NEXT X

GOSUB 100

Z$=B$

GOSUB 170

NU=35:W=W+2:60T0 330

FOR X=1 TO 10

PRINT TAB(2%X);"GAME OVER"
NEXT X

GOSUB 100

END

REM #%%x23ff st ddhndetss
E=0:X=10

IF Z$=A% AND VC=1 THEN PRINT

ONE FOR ";A$:60TO0 2290

2220
2230
2240
2250

2260
2270
2280
2290
2300
2310
2320
2330
2340
2350
2360
2370
2380
2380
2400
2410
2420
2430
2440
2450
2460
2470

E=E+13X=X-1
PRINT TAB[E]:E
FOR Y=1 TO X¥%1.5

IF INKEY$<>"" THEN Y=X*1.5+1:RETURN

NEXT Y

IF E=11 THEN RETURN

GOTO 2220

FOR E=1 TO FNA[7])+2

FOR J=1 TO 60:NEXT J

PRINT TAB(E)E

NEXT E

RETURN

PRINT "TOOD LATEI"™

PRINT "YOU'VE BEEN SACKED|I™"
E=FNA[4)

IF E=3 THEN 2430

PRINT "AND LOST FIVE YARDSI™
T6=TG+5:D=D+1:NU=NU-5

GOSUB 170

IF D>3 THEN 1180

GOTO 610

PRINT "AND LOST POSSESSIONI™

D=0:NU=ABS[(100-NU+5):5L=NU:TG=10

GOSUB 170
GOSUB 140D
GOTO 610
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The
Grand Slam

In this sports simulation, you have a chance to play a three-set match
of tennis against your computer. If you prefer, you can also play
against another human being, with the simulation reporting on, and
moderating, the action.

Tennis got its start in England in the middle of the last century.
By 1877 it was such a popular game that a national championship
was staged at Wimbledon. There is a maximum of five sets in a match
for men, and three for women. You have to win a maximum of six
games to win a set. You need to lead by two games in order to win a
set.

The simulation calls on your decision-making skill and tests
your reflexes. Your first decision concerns 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 a lot 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 result in an ace, but are also

unlikely to be faults.
' After the serve, the simulation calls on your reflexes. The screen
clears and indicates whose court the ball is 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.
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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, the
screen will clear and show the ball in the other player’'s court. This
process continues until one player or the other misses the ball.

The program begins by asking you whether there will be one hu-
man player or two. If there is only one, it will ask for the player’s name
with the prompt NAME OF SECOND PLAYER?:

ONE HUMAN PLAYER OR TwaQ? 1
NAME OF SECOND PLAYER? TIMOTY

This simulation needs names that are six letters long. If 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 be-
gins with Bjornx serving:

BJORNX SERVING
DD YOU WANT TO SERAVE 41 - FAST
OR 2 - SLOW

1 > IT'S A FAST SERVE, ..

Bjornx elects a fast serve, and the mere human must attempt to
return it:

TIMOTY, THE BALL IS
IN YOUR COURT

D O SR e RS e e S e e e e

HIT ANY KEY, WHEN YOU SEE THE ZERO,
TO RETURN THE BALL
5

4

2
1

YOU MISSED THE BALL, AND..,
IT WAS IN,,.BAD MISTAKE
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Unfortunately, Timoty is not playing with his usual fine form.
The score is shown before Bjornx serves again:

- e o s mr e EE Se S S G Em o e e e e

T e e

1 2 3 GAME
BJORNX 0 0 0 30
TIMOTY 0 0 0 O

— e S e e e S W kR A e S

BJOANX SERVING
DO YOU WANT TO SERVE 1 - FAST

OR 2 - SLOW

1 > IT'S A FAST SERVE...

The scoring system in our simulation follows the real game,
with a minimum of four points needed to win a game: 15, 30, 40, and
game. If both sides score 40, “deuce” is declared, and the first player
to score 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

U ——— T T

P ———— A i e e

2 3 GAME
BJORNX 0 0
TIMOTY 0 0 0
TIMOTY SERVING
DD YDOU WANT TO SERVE 1 - FAST
DR 2 - SLOW

1 > IT*'sS A FAST SERVE.,..
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BJORNX
TIMOTY

TIMOTY
DO ¥Qu

BJORNX
TIMOTY

BJORNX
DO You

OR 2
2 > IT'S A SLOW
SET SET SET
1 o 3
6 0 0
1 0 0
SERVING
WANT TO SERVE 1
QR 2
2 > IT'S A SLOW
SET SET SET
1 o 3
0 0
1 1 0
SERVING
WANT TO SERVE 1

1

IiIIGUTQtII

scue SEGDOND SERVE ow
TIMOTY SERVING
DO YOU WANT TO SERVE 1

>

0R 2

IT*'S A FAST

- FAST
- SLOW

SERVE, ..

GAME

40

- FAST
- SLOW

SERVE., ..

GAME
15

- FAST
- SLOW

SERVE. ..
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It appears that the human race is no match for the mighty com-
puter:

e mE s o e mEr m et s e M e e e

— S S S o e S S R e e S R mm o m S e

1 2 3 GAME
BJORNX 6 4 0 30
TIMOTY 1 2 0 40

— . W e e S WS O mmm m S A e e S mm el

TIMOTY SERVING
DO YOU WANT TO SERVE 1 - FAST
OR 2 - SLOW

2 > IT'S A S5LOW SERVE,..

—— o S S S M S e

N e e e

1 e 3 GAME
BJORNX 6 4 0 (DEUCE
TIMOTY 1 2 0 {DEUCE

— e e S S S W e S ES mm EE e

—— e e G e e o o m m e e e S S S mm me

— e S SR ES o m e we = Ee o e o S e

1 2 3 GAME
BJORNX B 6 6 0

TIMOTY 1 4 4 0

o e mm o e o s e S SR mm e e SRS S mm e mm e
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20

The
TENNIS
Listing

When you're ready to take on Bjornx for a set or two, enter and run
the following listing:

10 REM TENNIS

20 CLS

30 RANDOMIZE VAL[RIGHTS$[TIMES,2))

40 AA=D:BB=0:T=0:KA=0

50 XA=D:YA=0:ZA=0

60 XB=0:YB=0:ZB=0

70 DEF FNA[X)=INT[RND([41])%*X])+1

80 IMNPUT "ONE HUMAN PLAYER OR TWO";A

90 IF A<1 OR A>2 THEN 80

100 IF A=1 THEN A$="BJORNX":VC=1

110 IF VvC=1 THEN 160

120 PRINT “"PLEASE ENTER A SIX-LETTER NAM
E"

130 INPUT "NAME OF FIRST PLAYER";AS

140 IF LEN[A$)<8 THEN A$=AS$+" ":G60TO0 140

150 A$=LEFTS$(A$,6) :
160 INPUT "NAME OF SECOND PLAYER";BS
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170

180
180
200
210
220
230
240
250
260

270

280

IF LEN[(B$)<6 THEN BS$=B$+" ":60TO0 170

BS8=LEFT$(B$,6)
S=13AA=1:BB=1

CLS

P$=AS:R$=BS§

HEH L E R L EE R EREEREEREREEREEREEREETENEENEFEY
IF P$=A$ THEN R$=BS$

IF P$=B$ THEN R$=AS

PRINT P$;:" SERVING"

PRINT "DO YOU WANT TO SERVE 41 - FAST

PRINT " OR 2 - SLOW

IF P$=A% AND VC=1 AND SC=0 THEN KB=1

:6G0SUB 1720:60T0 330

290

IF P$=A% AND VC=1 AND SC=1 THEN KB=2

:605UB 1720:60T0 330

300
310
320
330
S A
340
3b0
360
370
380
380
400
410
420
430
440
450
480
470
480
480
500
510
520
530
540

K$=INKEYS$

IF K$<"" OR K$>"2" THEN 300
KB=VAL[KS)

PRINT:PRINT TAB(B):;KB;TAB[1D)3"> IT!
I'I;

IF KB=1 THEN PRINT. "FAST";

IF KB=2 THEN PRINT "SLOW";

PRINT " SERVE.,."

BOSUB 1720

IF KB=1 THEN EB=FNA([(3):G60TO0 400
EB=FNA[B])

IF EB=1 THEN 450

IF EB=3 AND SC=0 THEN 520

IF EB=3 AND SC=1 THEN 580

GOTO B70

BEM %% & %8 @ 2hfd ok bkl o o f oo ook
CLS:PRINT

PRINT TAB(B);"....ACE,,.."

GOSUB 1720

SC=0

IF P$=AS THEN 1140

GOTO 1150

BREM =% % &l e dobhad fook ol ol f fddodeockooleooe ok o & 5 &
CLS:PRINT _

PRINT TAB[(12) 3" . 0eeasOUT. u.."

PRINT TAB[B);"...SECOND SERVE,.."



550 G60SUB 4720

560 SC=1

570 GOTO 230

E80 REM #**%& 2428202055t nnbeoheersd

590 CLSsPRINT

600 PRINT TAB[12):" ... .0UT..a."

610 PRINT TAB([(9);"....DOUBLE FAULT...,"

620 GOSUB 1720

630 SC=0

B40 IF P$=A$% THEN 1150

650 GOTOD 1140

GE0 REM LR S E R R I E R E R E R E R E TR R
B70 SC=0

680 CLS:PRINT

690 IF INKEYS$<>""™ THEN 690

700 PRINT R$;", THE BALL IS":PRINT "IN Y
OUR COURT™®

710 PRINT Paccac i rmmr e meeeaeae - "

720 1F R$=A% AND VC=1 THEN 750

730 PRINT "HIT ANY KEY, WHEMN YOU SEE THE
ZERO, TO RETURN THE BALL,.."

740 IF INKEYS$<>"" THEN 740

750 X=4*FNA[3):Y=X

760 GOSUB 1720

770 E=5

780 PRINT TAB(2*%*(11-E)):E

790 Y=Y-1

BOD S$=INKEYS

810 IF S$<>"" AND E=0 THEN 880

B20 IF S%<>"" THEMN 990

B30 IF Y>0 THEN 790

B40 E=E=-q1:Y=X

B50 IF E<-1 THEN 990

B60 IF E=-1 AND R$=A% AND VC=1 THEN BSO

B70 GOTO 780

B8D IF KB=1 THEN EA=FNA[(2]:G0TOD 1000

B90 EA=FNA[4)

900 IF E=0 AND R$=A% AND VC=1 THEN EA=FN

AlB)

8910 IF EA=1 THEN 940

920 IF R$=A% THEN R$=B$:G60TD0 670

930 R$=A$:G0T0 670

840 PRINT R$3;", YOU'VE HIT THE BALL"™

850 PRINT TAB(B8);"OUT OF PLAY,.."
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860 GOSUB 1720

870 IF R$=A%$ THEN RA$=BS$:G60TO0 1150

880 GOTO 1140 :

990 EA=FNA[4]

1000 IF EA=1 THEN 1070 :
1010 PRINT "YOU MISSED THE BALL, AND,.."

1020 GOSUB 1720

1030 PRINT ™ IT WAS IN,..BAD MISTAKE"
1040 GOSUB 1720 :

1050 IF R$=A% THEN R$=B$:G0TO0 1150

1060 GOTO 1140

1070 PRINT "YOU MISSED THE BALL AND,.."
1080 GOSUB 1720

1090 PRINT " IT WAS OUT..WELL LEFT™
1100 GOSUB 1720

1110 IF R$=A% THEN R$=B$:60T0 1140

1120 GOTO 1150

1130 REM **2 &kt d bt oot eetstiaerkenss
1140 AA=AA+1:60T0 1160

1150 BB=BB+1

1160 IF AA<5 AND BB<5 THEN 1230

1170 IF [(BB>4 AND AA<4) OR (BB>4 AND BB~
AA>1]) THEN AA=1:BB=1:G0T0 1500

1180 IF [AA>4 AND BB<4) OR [AA>4 AND AA-
BB>1) THEN AA=1:BB=1:G60T0 4440

1190 IF AA>4 AND AA>BB THEN CS$="ADV":DS$=
"——-":60TO0 1320

1200 IF BB>4 AND BB>AA THEN D$="ADV":CS%=
"---":60TO0 1320

1210 CS%="{DEUCE":D$="{DEUCE":G0TO0 41320
1290 REM #*tktt ket dtdrnd e bentbes ekl
1230 RESTORE

1240 FOR D=1 TO AA

1250 READ Cs8

1260 NEXT D

1270 RESTORE

1280 FOR D=1 TO BB

1290 READ Ds$

1300 NEXT D

1310 REM #*% skt ks bt trthohededsdssthy
1320 CLS

1330 PRINT "—rerem e e e e e e e L

1340 PRINT " SET SET SET"
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1850 PRINT Voo "

1360 PRINT © 1 2 3 GAME"
1370 PRINT Asgs;g"® WeXAp" MegYAg® MeZpAeM
".C$
138“ FHI"T Hﬁ;ll II;XE;" lli\fB:" HEZB;“
".D$
P

1380 PRINT Ve e - e

1400 GOSUB 1720

1410 IF T<>1 THEN 230

1420 END

1430 REM *%#+ 4% 2 X503 224044600222 0%% 0
1440 CLS

1450 PRINT "GAME TO ";AS$

1460 GOSUB 1720

1470 IF S=4 THEN XA=XA+1:C8$="0";D8="0":6
OTO 1560

1480 IF 8=2 THEN YA=YA+1:C$="0":D$="0":G
0DTO 1580

1490 IF S=3 THEN ZA=ZA+1:C$="Q":D$="Q":(
0TO 1600 '

1500 CLS

1510 PRINT "GAME TO ";BS

1520 GOSUB 1720

1530 IF 8=1 THEN XB=XB+1:C$="0":D$="Qg";(G
0TO 41560

1540 IF 5=2 THEN YB=YB+1:C$="0":D$="0":@
0TO 1580

1550 IF 5=3 THEN ZB=ZB+1:C$="Qg":Ds="Qg";@
OTO 1600

1580 IF [XA>5 AND XB<5) OR [XA<5 AND XB>
5] THEN 1830

1570 IF [(XA>5 AND XA-XB>1) OR ([(XB>5 AND
XB-XA>1) THEN 18630

1580 IF [YA>5 AND YB<5}) DR [YA<5 AND YB>
5] THEN 1630

1580 IF (YA>5 AND YA-YB<1) OR [YB>5 AND
YB-YA>1] THEN 1830

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-ZA>1) THEN 1680

1620 GO0TO 1640

1630 5=5+1
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1640
1650

1660
1670
1680
1680
1700
1350
1720
1730
1740

AA=1:BB=1
IF P8=A% THEN R$=A$:P$=B$:G0TOD 1320

P$=A$:R$=B$:G60TOD . 1320

REM *$*82¢ 23220k kttk ket ans
T=1

GOTODO 1320

REM ** #2322 %232 05225 0XRR 00 ksnedx
REM DELAY

FOR M=1 TO 1000:NEXT M

RETURN

DATA “ﬂ“."“ﬁ",“ﬂﬂ"."ﬂ-ﬂ“
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Driving a
Racing Car

Now you 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 Ger-
many’s “The Key,” on the Italian track called *The Shoe,"” or on the
3100-meter track at Monaco.

The program begins by asking your name, wishing you luck, and
asking you which track you wish to try and how many laps the race
will be over:

WHAT IS YOUR NAME, DRIVER? HARTNELL

0K, GOOD LUCK, HARTNELL
0K, GOOD LUCK, HARTNELL
0K, GOOD LUCK, HARTNELL

LA R R RERE R R IR E R E R R E E R R N R R R R R

WHICH RACE 00 YOU WANT TO TAKE PART IN:
BRITISH GRAND PRIX 26S5S0MT :
GERMAN GRAND PRIX 1700MT i1 2

ITALIAN GRAND PRIX 2200MT
MONACO GRAND PRIX 3100MT

ENTER A NUMBER [1 TO 4)
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' EEEEEEEEEEEEEREEREEE N EREEEEREERJ:RJEJE}N.

OK, THE BRITISH RACE
T R EE  EE E E R R R R R R R R R R R R R

OVER HOwW MANY LAPS?
? 1

The aim of the simulation, naturally enough, is to complete the
" race as quickly as possible, without crashing and without overheat-
ing either your engine or your brakes. The race begins as follows:

You start the race, as the fifth line down indicates, in the sixth
position. On the British circuit, you start the simulation at 140 ki-
lometers an hour, just under the speed recommended for the ap-
proaching corner. To increase your speed, you hit the “M" key. The
“Z" key will slow you down, and the space bar allows you to maintain
the same speed.

A few seconds after the above “snapshot” of the simulation, the
screen looked like this:

ENGINE TEMPERATURE 100 C, (MAX, 200)]
BRAKE TEMPERATURE: 10 C, (MAX,., 500)
DISTANCE COVERED 0 METERS

0 LAPS

— e o o o e e e S S MmO mE e W W W S — et = = e e e e e

S S —— e e e R

CORNER APPROACHING 800 METERS
RECOMMENDED SPEED: 150 KPH

— o S e e e e S SR R S e e e e e e = S e mw Em o w m w

The simulation run began with the first corner 800 meters away.
This has now shrunk to just 57 meters, and I've increased my speed
to 148 kph, just below the recommended speed for taking that corner
of 150 kph. The engine has warmed up slightly, but still a long, long
way away from the maximum of 200 C., and the temperature of the
brakes has gone up from 10 degrees to nearly 55.

ENGINE TEMPERATURE 104.6 C, [MAX, 200)
BRAKE TEMPERATURE: 54.7 C. (MAX., 500)
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DISTANCE COVERED:

YOU'RE IN POSITION

el R et e e e

o amr e e wm W mm e e o m— w —

CORNER APPROACHING
RECOMMENDED SPEED:

742 .2 METERS
.28 LAPS

148 KPH
B62.2 METERS PER MOVE

57 METERS
150 KPH

1 safely negotiate that corner, but find that I have perhaps been
a bit too cautious: with just under half of the one-lap race completed
I have fallen back to the seventh position after starting in position six:

ENGINE TEMPERATURE
BRAKE TEMPERATURE:
DISTANCE COVERED:

YOU'RE IN POSITION

CURRENT SPEED:

e e e o e o o o o s o e

CORNER APPROACHING
RECOMMENDED SPEED:

ettt e i e T B T ——

B7 .1 L, (MAX, 200)
1857 +3 G (MAX, 500)
1102 METERS

44 LAPRE

7

112.3 KPH
62.3 METERS PER MOVE

_— o e s A am e e s e e e o e e S

97 METERS
90 KPH

I am just 97 meters from the next corner, where the recom-
mended cornering speed is 90 kph. I'm doing just over 112 kph. Fran-
tically, I slam on the brakes, punching at the ““Z” key. But it is too late:

YOU

AND
YOUu

CORNERED AT 104.8B KPH

THE MAXIMUM SPEED WAS
SPIN OFF THE TRACK, ..

JUST 80

See et £ cAND CRASHI 1111

— o m  m w  e Sm mw e e S e

e e Ee A m E  m mm Em  Em Em w

YOU OMNMLY COMPLETED 1218.4 METERS,

OR
STAGE WERE

— e e e e e mw e e m e me e mm wm

.45 LAPS AND AT THAT
IN POSITION 7
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YOUR AVERAGE SPEED WAS 137,07 KPH
YOU WERE 2 TH FASTEST ON STRAIGHTS,
AND 12 TH FASTEST ON CORNERS,

PRESS 'S' FOR SAME RACE, 'N' FOR NEW
RACE, 'E' TO END

Iwas in seventh place when my 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 given 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:

Mo ol ok o b % de o ok % % ok R & R ok m ok R R AR kR R Rk Rk RD

WHICH RACE DO YDU WANT TO TAKE PART IN:

BRITISH GRAND PRIX 2850MT  :1
GERMAN GRAND PRIX 1700MT :2
ITALIAN GRAND PRIX 2200MT :3
MONACO GRAND PRIX 3100MT :4

ENTER A NUMBER (1 TO 4}

IR NS SRR EEEEEEEEEEEEENENE NI N

0K, THE GERMAN RACE
R S R R R R R R R  E E E R I E SR RS E SRR

OVER HOW MANY LAPS?
2 1

This time, I take fewer risks, and am soon on my way to com-
pleting the circuit without mishap:

ENGINE TEMPERATURE 117.5 C. [MAX, 200
BRAKE TEMPERATURE 3a4.5 C. [MAX, 500)
DISTANCE COVERED: 1424.3 METERS
: .B3 LAPS
YOU'RE IN POSITION 27

s o mm o E wm mm m omm e mw ome mm o e e e S e SR S e S dm S Re S S e s e
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CURRENT SPEED 116.3 KPH

: 64,6 METERS PER MOVE
CORNER APPROACHING 75 METERS
RECOMMENDED SPEED: 200 KPH

b e e e i B et T e S

A few careful moments later, and I've done it:

WELL DONE, HARTNELL! I
YOU MANAGED TO LAST OUT THE FULL
1 LAP RACE, ..

R e — = Chin i S S S SR e W NN SR S W G ke e s e e e e e S e e e e .

The main value of this simulation, apart from that of its high en-
tertainment potential, is showing how the facts of “real life” (such as
the engine speed maximum, and the data on each track) can be en-
coded into a program. You can also see how the formulas link the var-
ious outputs together in a realistic way—for example, how lines 370
and 380 work out how far you have traveled, by converting your speed
in kilometers per hour into meters.

Note also that lines 320 and 330, which act on your attempts to
speed up or slow down, add or subtract a value that is related to the
actual speed you are traveling. This means you can brake more dra-
matically when you are moving quickly than you can while moving
slowly. Using a value that is related to current speed also overcomes
the realism-destroying practice of just changing the current speed by
a fixed value 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 FASTEST ON CORNERS,

PRESS 'S' FOR SAME RACE, 'N' FOR NEW
RACE, 'E' TO END
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The Tracks

Here are the four Grand Prix circuiis that are encoded within the
program.

British Grand Prix
“The Whale,” 2650 meters:

Start 800m
150 5 160

{
Finish \
250m
150 \, 100m 200 175 400m
100m
90
200
300m 90

German Grand Prix
“The Key,” 1700 meters:

“Death Elbow"” 200
120

200m

200

200m

Start
'

- o il b7
600m Finish
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italian Grand Prix
“The Shoe,” 2200 meters:

Sliart 800m
Finish

150 120

200m

“Death 100m 300m
Cﬂmer” 1 20
90 90
Monaco Grand Prix
3100 meters:
Start 400m 175 175___ 300m 200
150 .~

] \/_
Finish 1

o0m 150 100m
150m

250m 160

150m 200m

175

400m

120 200m

120

200 300m

Numbers not followed by “m* indicate maximum cornering speeds.

Numbers followed by “m" (for meters) indicate distances between corners.
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The
GRAND PRIX
Listing

Take a firm grip on the wheel, and tackle the GRAND PRIX circuits
with this listing:

10 REM GRAND PRIX ;
20 GOSUB 2200:REM INITIALIZE

30 GOSUB 1190:REM CHOOSE TRACK

A0 REM X EETEEEEEREEREEREEE BN RN N

50 REM MAJOR LOOP

60 GOSUB 120:REM PRINTOUT

70 GOSUB 280:REM ACCELFRATION/CHECK

BD GOSUB 450:REM ENGINE/BRAKES

90 B0OSUB 500:REM CORNER/POSITION

100 GOTOD 60D

110 REM RS SR EEEEEEEEEEEER BB E R EE

120 REM PRINTOUT

130 CLS

140 PRINT "ENGINE TEMPERATURE"INT(ENG*410
l}/10%C, [MAX. 20D)"

150 PRINT "BRAKE TEMPERATURE:"INT([(BRAK®*4
gl/10"C. [MAX,. 500}"

160 PRINT "™ DISTANCE COVERED:"INT[DIST®*1
0)J/10"METERS"
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170 PRINT " s"INT(DIST*1
D0/RR)/100"LAPS™

180 PRINT "YOU'RE IN POSITION"INT(FP)
190 PRINT Memmmmmmmm e

200 PRINT *® CURRENT SPEED:"INT([SPEED®*

10)/10"KPH™

210 PRINT " :"INT(SPEED*
5.555)/10"METERS PER MOVE"

DR PRINT 0 i s onois o o oo s B

230 PRINT "CORNER APPROACHING"INT([APP)"M
ETERS™

240 PRINT "RECOMMENDED SPEED:"G[C]"KPH"
250 PRINT Moo e

260 RETURN

270 BREM %%t ook odockoddeode oodeooskodheoo e % o o ook i

280 REM CHECK ACCELERATION AND FACTORS

280 XS=INKEYS:zIF X$<>"zZ" AND XS$<>"M" AND

XE<LH>>" " THEN 280

300 PRINT TAB[12)z"OQK™"

310 X=0

320 IF X$="M" THEN X=SPEED/15

330 IF X§="Z" THEN X=-SPEED/15

340 NUM=NUM+1:REM NUMBER OF MOVES

350 SPEED=SPEED+X

360 IF SPEED<O THEN SPEED=0O

370 TRAV=SPEED* 5555:REM DISTANCE
TRAVELLED

380 DIST=DIST+TRAV:REM TOTAL DISTANCE
TRAVELLED

3890 ENG=ENG+([X/2)+.07:IF ENG<70 THEN ENG

=70+RND(1)*B:REM ENGIMNE TEMP

400 IF X>0 THEN BRAK=BRAK* _,9:REM BRAKE
TEMP FALLING; ACCELERATING

410 IF X<1 THEN BRAK=BRAK-[3%*X])-RND[1])*3

:REM BRAKE TEMP INGCREASING; BRAKING

420 IF BRAK<8 THEN BRAK=B+RND[1]%*8B

430 RETURN

440 REM *¥ 233555225 s b hhendehmpR

450 REM CHECK ENGIMNE/BRAKE TEMP

460 IF ENG>200 THEN PRINT "YOUR ENGINE H

AS OVERHEATED":G0TO B3D
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470

IF BRAK>500 THEN PRINT "YOUR BRAKES

HAVE OVERHEATED":G60TO 830

480
480
500

510
520
630
540
0TO
550
560

RETURN
REM YT I EEEEEREEEEREEEERRER S N
REM CHECK CORNERING SPEED
AND FIELD POSITION
APP=APP-TRAYV
IF APP>0 THEN RETURN
CRASH=0
IF SPEED>(C[C)*1.125) THEN CRASH=1:6
680
IF SPEED>[C[(C)*1.1) THEN GOTO 690
PNT=PNT+100-((C(C)*1.1)~-SPEED):REM C

ORNERING POINTS

570
580

590

600

610

NC=NC+1:REM NUMBER OF CORMNERS
CP=06~(PNT/NC):REM CORNERING
POSITION
AM=AM+A(C):REM AVERAGE NUMBER
OF MOVES ALLOWED
RP=NUM-AM: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

650 APP=APP+D(C)

660 IF LAP*QG=AM THEN 810:REM RACE OVER
670 RETURN

EBO0 REM *¥ ¢S ae ks snbhstssss

690 REM CRASHED

700 CLS

710 PRINT "YOU CORNERED AT"INT(10*SPEED])
/F'JIEHKPHI‘I

720 PRINT "AND THE MAXIMUM SPEED WAS JUS
Tvg([C)

730 GOSuUB 2330

740 PRINT "YOU SPIN OFF THE TRACK...

750 G0SuUB 2330

760 IF CRASH=1 THEN 830

770 PRINT "YOU'VE LOST 20 SECONDS, BUT Y
OU'RE ABLE TO REJOIN THE RACE"

780 NUM=NUM+10:SPEED=INT([(2%C(C}/3)

790

PNT=PNT+50



B00 G60SUB 2330

B10 GOTO 570

BP0 REM **%xx2222sx5x2neskbonhodss

B30 PRINT "....c0s00sAND CRASHII!I1 ]|
B40 PRINT Moo e e e o
B50 PRINT "YOU ONLY COMPLETED"INT[10*DIS
T)/10"METERS,"

860 PRINT "OR"INT[(DIST*100/RR)/100"LAPS
AND AT THAT™

870 PRINT "STAGE WERE IN POSITION"INT[FP]
BBD PRINT "emmm e e

8BS0 GOTO 1050

Bnn REM dode ot e o o ook ol ik o o o e o ok kool ok oo ol ol o ko

910 REM RACE OVER

920 CLS

930 EFLAG=1

940 FOR X=1 TO 20

950 PRINT TAB(X);"WELL DONE, ";A$z"||"
960 PRINT TAB(21-X);"WELL DONE, ";A$;"1]

980 PRINT "YOU MANAGED TO LAST OUT THE F
ULE "LAP"LAP RACE,,."
FODU PRIENT Wi o oo oo i e o
1010 GOSUB 2330

1020 PRINT "YOU FINISHED IN POSITION"INT
[FP)

1030 PRINT "AFTER STARTING IN BTH POSITI
ON oa™

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

1090 PRINT "YOU WERE"INT[ABS(RP))"TH FAS
TEST ON STRAIGHTS,"

1100 PRINT "AND"INT(ABS[CP))"TH FASTEST
ON CORMNERS."
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1110 PRINT:PRINT "PRESS 'S' FOR SAME RAC
E, 'N' FOR NEW RACE, 'E' TO END"
1120 IS=INKEYS$:IF IS<>"S" AND IS$<>"N" AN
D I$<>"E"™ THEN 1120

1130 IF I$="E" THEN END

1140 GOSUB 2240

1150 RESTORE

1160 IF I$="S" THEN GOSUB 1480:LAP=L2AP:
GOTO BO '

1170 IF I$="N" THEN CLS:GOSUB 1250:G60TO
60

11E|] HEH RS E S EEEERERER-EEEERENEEEERE

1190 REM NAME AND TRACK DATA

1200 INPUT "WHAT IS YOUR NAME, DRIVER";A
$

12490 PRINT

1220 FOR X=1 TO 3

1230 PRINT TAB(4*X):"0K, GOOD LUCK, ";:AS$

1240 GOSUB 2330:NEXT X
4050 PRINT "*® s d st s 46 XXX RS R RS2 X X X%

E R SRR R R RN

1260 PRINT "WHICH RACE DO YOU WANT TO TA
KE PART IN:"

1270 PRINT

1280 PRINT TAB(7);:;"BRITISH GRAND PRIX 2
BSOMT g "

1280 PRINT TAB[7):;"GERMAN GRAND PRIX 1
700MT 2"

1300 PRINT TAB[7)3;"ITALIAN GRAND PRIX 2
POOMT 23"

1810 PRINT TAB[(7):;"MONACO GRAND:'PRIX -3
100MT 4"

1820 PRINT

1330 PRINT TAB[7)3"ENTER A NUMBER (1 TO
4]11

1340 K$=INKEYS

1350 IF K$<"q" QOR K$>"4"™ THEN 1340

1360 GP=VAL(KS)
13?0 PRINT U R R EEEEEEEEEEEEEREEEEREEESES]

ke ek EEN

1380 PRINT TAB([B);"0K, THE ";
4380 IF GP=1 THEN PRINT "BRITISH";
1400 IF GP=2 THEN PRINT "GERMAN";



1410 IF GP=3 THEN PRINT "ITALIAN";

1420 IF GP=4 THEN PRINT "MONACO";

1430 PRINT " RACE"™

1440 PRINT DVt #%ss s o b bhrhhbetrhsks

dE ke d kg

1450 PRINT:z:PRINT "DVEH HOwWw MANY LAPS?"

1460 INPUT LAP:IF LAP<1 THEN 1460

1470 LAP=INT{LAP+,.5):L2AP=LAP

1480 REM #*#*% %3223+ xxxhs

1490 REM BRITISH DATA

1500 SPEED=140

1510 FOR X=1 TO 9

1520 READ D[X):REM DISTANCE BETWEEN

CORMNERS

1530 NEXT X

1540 DATA 800,400,250,200,250,300,100,10

0,250

1550 FOR X=1 TO 8

1560 READ C(X):REM RECOMMENDED

MAXIMUM CORNERING SPEED

15870 MNEXT X

1580 DATA 150,890,175,200,200,90,90,150,1

50

1580 FOR X=1 TO 9

1600 READ A([(X):REM AVERAGE NUMBER OF
MOVES ALLOWED BETWEEN CORMERS

1610 NEXT X

1620 DATA B;4,2;2;2,;,2;151,2

1630 APP=800:WW=10:0QQ2=24:RR=2650

1640 IF GP=1 THEN RETURNM

1650 REM % %% &% % & o okeoeofeo o o o of o o o ok o

1660 REM GERMAN DATA

1670 SPEED=BS

1680 FOR X=1 TO 7

1690 READ D([X)

1700 NEXT X

1710 DATA 600,200,100,150,250,200,200

1720 FOR X=1 TO 7

1730 READ C(X)

1740 WNEXT X

1750 DATA 80,175,120,980,200,200,175

1760 FOR X=1 TO 7

1770 READ A[X)

1780 NEXT X
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1790 DATA 6,2,1,2,2,2,2

1800 APP=60D;WW=8;00=17:RR=1700
1810 IF BP=2 THEN RETURN

1820 REM LR B EERNEEREEREEEESNEEEREESRENEN]
1830 REM ITALIAN DATA

1840 SPEED=108

1850 FOR X=1 TO 7

1860 READ D[X)

1870 NEXT X

1880 DATA BOD,300,100,150,300,350,200
1890 FOR X=1 TO 7

1800 READ C(X)

1910 NEXT X

1920 DATA 120,90,90,150,200,120,150
1830 FOR X=1 TO 7

1940 READ A([X)

1850 NEXT X

1960 DATA B,3,2,1,3,3,2

1870 APP=8D0:WW=B:0Q=22:RR=2200

1980 IF GP=3 THEN RETURN
1990 REM ®*2 22282 XxR2 000 KRRRRREX &S

2000 REM MONACO DATA

2010 SPEED=162.5

2020 FOR X=1 TO 14

2030 READ D([X])

2040 NEXT X

2050 DATA 400,100,100,300,400,300,150,20
0,200,200

2060 DATA 150,150,200,250

o070 FOR X=1 TO 14

2080 READ C([X)

2080 NEXT X

2100 DATA 175,150,175,200,120,200,9175,90
y175,150

2110 DATA 150,175,120,150

24120 FOR X=1 TO 14

2130 READ A[X)

2140 NEXT X

2150 DATA 4,1,1,3,4,3,1,2,2,2

2160 DATA 1,2,2,2

2170 APP=4D0:WW=15:00=30:RR=3100
2180 RETURN

241190 REM % % & %% % kodeodkdfoolookek ook ok o o ot i

2200 REM INITIALIZATION
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2210 CLS

2220 RANDOMIZE VAL{RIGHTS$(TIMES,2])
2230 DIM A[(14),C(14),D[14)

2240 C=1:FP=6:PNT=0:NC=0:CP=0

2250 AM=0:RP=0:APP=0D

2260 NUM=0:REM NUMBER OF MOVES
2270 ENG=100:BRAK=10:TRAV=0:DIST=0
2280 EFLAG=0 '

2290 X=0

2300 RETURN

2310 REM tE R EEESREEE S EEEEEEEEREEE R
2320 REM DELAY

2330 FOR 0=1 TO 1000:NEXT O

2340 RETURN
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Up, Up
and Away

Flight simulators are probably the most entertaining type of simu-
lation programs. Most of us will never learn to fly, but would some-
how like to enjoy the experience. A flight simulation program gives
you a chance to find out a little of how it feels to fly without ever leav-
ing the ground.

The main challenge facing a pilot is to keep on top of a number
of different elements that are changing all at once. Ignore any one of
them—Ilike the angle at which the plane is flying, or the amount of
fuel you have left—for too long, and your plane may well drop out of
the sky. Although this program does not occur in real time, so you'll
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’ll have
to fight every second to keep it there.

And once you try toland. ..

Crashing during a landing attempt is a trifle inconvenient in a
real plane. The moment you try and land 150 feet above the ground,
you’ll give thanks that you are only flying your computer.

Mastering the Controls
This simulation is the most complex in the book. It will take you
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a little longer to learn than the others. This longer learning time will,
however, be amply repaid as you’re sure to find this program by far
the most satisfying to run. FLIGHT SIMULATION contains another
bonus that makes it very worthwhile to run. Your flight is automati-
cally recorded, so that 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
over from the beginning. It is very entertaining to watch your flight
quickly unfolding again. The controls are handed back to you once
you reach the point in the original flight where you asked the com-
puter for a replay. |

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 quickly if you concentrate on mastering each flight sec-
tion in turn.

Whatever you do, don’t give up, even after your twentieth at-
tempt at landing has ended in disaster. The satisfaction you’ll feel
when you make your first perfect landing will more than compensate
for all the frustration you've encountered in the learning process.

This is what you'll see when you first run the program:

HORIZOMN HEADING
: SN
: 1 .8,
H H :
H B S E R NS EREESENERES] ] w__x_._E
] "3 oaew
H «S.
tRANGE 0 TIME 1 226

tAIRSPEED : o
: >
tALTIMETER: 0O 0 DEG,

$ELEVATION: 0 § ==-==—==
H > UNDERCARRIAGE DOWN <

The line of asterisks in the top left corner shows the horizon
line. 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 as you descend. It may take a short while in order for you to be
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able to see this line as the horizon, but once you do, you'll find it con-
veys a much better impression of being in the air than you might
imagine.

To the right of the horizon is your compass. The “(@" shows the
direction your plane is 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, on the same
line as ALTIMETER, where you’ll see “0 DEG.".

The line of readings underneath the horizon and compass
shows the distance you've covered so far (the “range”), the elapsed
time of the flight, and the direction in which you must be flying in
order to land—assuming that you get this baby up in the air, and keep
it there for more than a few seconds! 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.

Shown underneath this is your airspeed, height above the
ground (altimeter), 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 relative to the ground.
When you enter a command, by touching a single key, a full-word ver-
sion of the command appears in the position currently occupied by
the series of dashes you can see after the elevation angle in the sam-
ple run above. Finally, you are told whether or not your undercarriage
is down.

After a few inputs, the screen looks like this:

HORIZOH HEADIMNG
z « M, -
& .2, 1
: | H
: USRToOSBSAdREY H--X-—=E =
: H H
: «5.
tRANGE 3] TIME 1.3 226
§ o e
:AIRSPEED : 30
1=2
tALTIHETER: O 0 DEG,
2>
tFUEL : 692
- —m s s s mm————————— >
e e e e e e e s s e e - —-— H
tELEVATION: 20 : HNOSE UP

> UNDERCARRIAGE DOWN <
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Your fuel has gone down slightly, your airspeed is up to 30, and
the nose of the plane is pointed 20 degrees into the air. You can see,
from the line 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
1 N,
: .9,

: W--X--E

FES D QRS TSR DS R

o e S e S 1
RANGE 1 ¢ TIME 2 : 228
et R e il t
tAIRSPEED : 59

HEE R,

tALTIMETER: BB 359 DEG.
-—

FUEL : BEBD
e et K R »

tELEVATION: 19 : THROTTLE ON
> UNDERCARRIAGE DOWMN <

You need an airspeed of between 45 and 60, and an elevation
greater than 10, in order to get off the ground. Let’s try turning:

HORIZOMNM HEADING

e ettt e i t
H «N.
H . @2
P! oaa U ..
bl t W-=-X-=E ¢
' LN N BN : & z
H BAENE S adie

tAIRSPEED a0

f==2

tALTIMETER: 1423 344 DEG,
f ~==—=2

tFUEL : 648

R e pJ

tELEVATION: 15 : BANK LEFT
> UNDERCAARIAGE UP <
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Note that the undercarriage is now up (which saves on fuel by
decreasing drag on the plane) and the “horizon” is 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 HEADING
« N

t - .. B
[ - ] st [
t e W--X--E 1

L] . .
§ e S - H
! . B,
tRANGE 3.1 : TIME 3.7 2es

tAIRSGPEED : 58

F=-—2

tALTIMETER: 353 3 DEG.
____________ }

s FUEL : 590

f—— e — e s m e e = >

sELEVATIOMN: 7 : BANK RIGHT
» UNDERCARRIAGE UP <

In this “snapshot,” taken a few moments later, we have started
to bank to the right. Our airspeed is up to 59, and we've continued to
climb. However, the elevation has fallen, so the rate of climb will de-
crease. As we level off, the horizon gradually tilts back to the hori-
zontal:

HORIZON HEADING
1 N,
IERE W==X==E
LB IO ] =
ol s I T
« 5,
AANGE 3.6 TIME 5.3 226
:AIRSPEED : 78
f===12
tALTIMETER: 475 15 DEG,
_________________ >
FUEL 526

+ELEVATION: 12 3 THROTTLE ON
> UNDERCARRIAGE UP < H

158



As I said, there are an awful lot of things to keep track of. While
concentrating on the direction in which I'm flying, I've been neglect-
ing the plane’s elevation—which has been slowly falling:

HORIZON HEADING
I

10,

.‘*‘* - = - -

AR RN 1 W--X-—FE

LR BB : : s

: L [
: « 5. :
R e eI R S 1
tRANGE 7.4 : TIME 6.9 226

tAIASPEED : 452

R >
tALTIMETER: 583 31 DEG,.
Pmmmmm e mm e >
:FUEL : 457

tELEVATION: 0O : THROTTLE ON
> UNDERCARRIAGE UP <

Suddenly I notice the nose is pointing downward—note how the
horizon is now right at the top. I frantically try to climb:

HORLZOMN HEADING
L - W 1 -Ht ;
: %Hen TR [
5 . 3@,
W-=X-=-E
l = LI ] : a
-
RANGE 11.3 : TIME 8.1 226
tAIRSPEED 245
HE e >
t:ALTIMETER: 250 47 DEG,
--------- >
FUEL : 403
_____________________ )

tELEVATION:=-11 : CLIMB
> UNDERCARRIAGE UP <
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However, too much is happening at once, with the inevitable re-
sult:

CRASHI
CRASH!

CRASH!
CRASHI

CRASH!
CRASHI
CRASHI
CRASH!
CRASHI
CRASH!
CRASHI
CRASHI
CRASHI
CRASHI
CRASHI
CRASHI
CRASHI
CRASHI
CRASHI

The final picture is pretty bleak:

HORIZON HEADING
: C Ro* A ®E B% . N,
1 ® A *® 5* H* g S S —
1 R*= A ®*% g% H : _. 1 ..
Re* A %% 5% H : W--X-8E 1
A %% g% H® | : L. 1 aa 1
% A ®& g® H® g T
= % Re® A v®& . B
:RANGE 44.1 1 TIME 8,2 226

tALTIMETER: O 84 DEG.

i
FUEL 66

tELEVATION:-16 : THROTTLE ON
> UNDERCARRIAGE UP <
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The commands you have at your disposal are:

R This allows you to repeat the current ﬂlght from the beginning up
to that point.

Space bar This is used for "thmttle on,” and increases your speed.

Use this to throttle back.

To increase elevation.

To decrease elevation.

To turn left.

To turn right. _

To change undercarriage from up to down, or from down to up.

2N

Remember, to take off your speed must be between 45 and 60,
and your elevation must be greater than 10. To land, your undercar-
riage must be down (!), your heading must be within 12 degrees of the
setting shown beneath the compass, you must be at 15 or below on
your altimeter, and your speed must not be greater than 20. You'll
. find that, as in real life, landing is even harder than taking off.

The complete FLIGHT SIMULATION listing is given in the next
chapter.
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24

The
FLIGHT SIMULATION
Listing

Now it’s time to earn your wings with this listing:

10 REM FLIGHT SIMULATION

20 RPT=0 :

30 LD=INT[(RND(1)*360])

40 DIM ES$[(1000):REM THIS HOLDS FLIGHT
: RECORD

50 DIM A${7),C$(7):REM THESE ARRAYS

HOLD HORIZON AND COMPASS OUTPUT
60 REM *tkdssss st s hshht b riresns

70 60SUB 2320:REM INITIALIZE

80 IF CRASH=0 THEN GOSUB B20:REM HORIZON
/COMPASS

90 GOSUB 500:REM PRINTOUT

100 IF CRASH=1 THEN END

110 IF LAND=1 AND UFLAG=1 THEN PRINT "“WE
LL DONE, A PERFECT LANDING!I":2END

120 IF LAND=1 AND UFLAG=0 THEN PRINT "YO
UR WHEELS ARE UP":G0SUB 1780:G0TO0 890

130 T=AIRSPEED:STALL=0

162



140 X$=INKEY$

150 IF X$="R" THEN RPT=1:G60TO0 70

160 IF RPT=1 AND E$(CLOCK+1)="" THEN RPT
=0:G0TO0 140

170 IF RPT=1 THEN X$=E$(CLOCK+1)

180 IF X$="" THEN 140

180 IF CLOCK<989 THEN E$({CLOCK+1])=X$

200 IF TAKEOV=1 THEN ELEVATE=INT[ELEVATE
+RND(1)*2-RND(1])%*3) : '

210 IF AIRSPEED<3 THEN 280

220 IF X$="Q" THEN ELEVATE=ELEVATE+5:EFL
AG=5:IF ELEVATE>B0 THEMN STALL=1

230 IF X$="A" THEN ELEVATE=ELEVATE-5:EFL

AG=-5:IF ELEVATE<-70 THEN STALL=-1

240 IF STALL<>0 THEN GOSUB 1B40D

250 IF ALTIMETER<Y THEMN 290:REM PREVENTS

DRAMATIC TURNS ON THE GROURND

260 IF X$="Z" THEN WA=WA-.5:ANG=ANG-6:IF
WA<-3 THEN WA=-3

270 IF X8="M" THEN WA=WA+,5:ANG=ANG+6:1IF
WA>3 THEN WA=3

2BD ANG=INT(ANG+RND([1)*2-RND[1])%2)

290 IF X$=" " THEN AIRSPEED=AIRSPEED+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<OD THEN AIRSPEED=0

340 IF AIRSPEED>400 THEN AIRSPEED=400
350 IF X$="1" AND UFLAG=0 THEN UFLAG=1:6
0TO 370

360 IF X$="1" AND UFLAG=1 THEN UFLAG=0
370 FUEL=FUEL-[ABS[T-AIRSPEED)/10)-3.75
3B0 IF FUEL<1 THEN GOSUB 1780

390 IF TAKEOV=1 THEN 420

400 IF ELEVATE>10 AND AIRSPEED>45 AND AI
RSPEED<B0 AND UFLAG=1 THEN TAKEOV=1

410 IF TAKEOV=0 THEN ALTIMETER=0:G0TO 45
0

420 IF LAND=0 AND AIRSPEED<30 THEN ELEVA
TE=ELEVATE-G6:ALTIMETER=09*ALTIMETER/10
430 ALTIMETER=ALTIMETER+INT([((ELEVATE+.,1
)*AIRSPEED)+EFLAG*AIRSPEED/1000)/80
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A40 IF ALTIMETER<300 AND TAKEOV=41 THEN A

LTIMETER=ALTIMETER+AIRSPEED/30+ELEVATE

450 IF ALTIMETER<O THEN GOSUB 1780:REM

CRASH

460 REM CHANGE NEXT TWO LINES TO MAKE IT
EASIER [OR EVEN HARDER) TO LAND

470 IF ALTIMETER>15 AND AIRSPEED>20 OR T

AKEDOV=0 THEN BOD

480 IF ABS[ANG-LD)<13 OR ABS[(ANG+3B0-LD]

<13 THEN LAND=1:80TO0 80D

490 REM R EEEREEEEREEERE N E RSN R

500 REM PRINTOUT '

510 CLS
520 PRINT *® HORIZON";TAB[20);"HEADING"

530 EV=INT{ELEVATE/10)

540 IF EV>2 THEN EV=2

550 IF EV<-2 THEN EV=-2

560 IF EV<>0 AND TAKEOV=1 AND CRASH=0 TH
EN GOSUB 1920

B70 PRINT " fmeecrmer e e a e ——- s M

580 FOR J4=1 TO 7

590 PRINT ": "3A$[J)g"™ =z";CS(J)g" "

500 A$(J)=""

610 NEXT J

620 PRINT "t-r—-mmrmrmmr v mc v e = e "

630 DIST=DIST+ABS([COS(ELEVATE))}*AIRSPEE

D)]/3860

640 CLOCK=CLOCK+1

650 PRINT ":RANGE"INT([(DIST*10)/10": TIME
"INT(CLOCK)}/40;":z"LD

B60 PRINT M"femmecmm e e e e e e = 5 "

670 PRINT ":AIRSPEED :"INT[AIRSPEED]

680 PRINT ":":LEFTS$(Q$,INT(AIRSPEED/20)])
:u}n

690 PRINT ":ALTIMETER:"INT(ALTIMETER);

700 IF ANB<O THEN PRINT TAB(19);360+ANG"

DEG,"

710 IF ANG>=0 THEN PRINT TAB[19);ANG"DEG
n

720 MA=INT[ALTIMETER/30):IF MR>20 THEN M

R=20



730 PRINT ":";LEFT${QS,MR);">"

740 PRIMNT ":FUEL s "INT(FUEL)

750 PRINT "3;";LEFTS$(0$,20~-INT(FUEL/750])
g 5 '
7B0 PRINT "1 e e e e g

770 PRINT ";ELEVATION:"ELEVATE": "::G60SU
B 2210:PRINT US$

780 IF UFLAB=1 THEN PRINT ":;";TAB([5):">
UNDERCARRIAGE DOWN < g -

780 IF UFLABG=0 THEN PRINT ":";TAB(B):">
UNDERCARRIAGE UP < g ¥

BOD RETURN

810 REM RS ESEERESERSESEEREEREEERESEE

820 REM ASSIGN HORIZON/COMPASS

830 IF ABS[(INT[(WA+.511=3 THEN GOSUB 980D
840 IF ABS[INT(WA+.5))=2 THEN GOSUB 1070

850 IF ABS[INT(WA+.5)]=1 THEN GOSUB 1160

860 IF INT(WA+,5)=0 THEN GOS5UB 1250

B70 REM NEXT TWO LINES USED TO
GRADUALLY STRAIGHTEN UP WINGS

BBO0 IF WA>0 THEN WA=WA-,Z2

890 IF WA<D THEN WA=WA+.2

900 IF WA>,2 THEN 1350

910 FOR Z=1 TO 7

920 M$([(B-Z)=A8([2Z)

8930 NEXT Z

940 FOR Z=1 TO 7

850 AsS(Z)=M$([2Z)

960 NEXT Z

970 60TO0 1350

980 REM WA=3 OR -3

990 A$[1)=n LA

1000 As$([2)=" ¥ s

1010 A$(3)=" *% "

1020 A$[4}=" *» "

1030 A$([5]=" % i

1040 ﬂ$[E]=" %% "

1050 AS(7)=n=x= .

1060 RETURN '

1070 REM WA=2 DR -2

1080 A$[1])=" "
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1090 As[2)=" % N

1100 As$(3)=" . "
1110 Asf{a)=" %% "
1120 As$([(5)=" %*%

1130 As(G)=n%*==* n

1140 AS$(7)=" "
1150 RETURN

1160 REM WA=1 OR -1

1170 AS$(1)=" "
1180 As(2)=" "

1190 As(3]=" EEEEEN
12nﬂ n$[4]=" ook k% %k n
1210 A$(5)="kexns - y

1220 AS$([B)=" L
1230 AS([(7)=" "
1240 RETURN

1250 REM WA=0 :
1260 AS(1)=" "

1270 As[2)=" "
1280 AS$[3)=" .

12980 A$[4)="ekerkeirs st e

1300 AS$([5)=" "

1310 As$([(g])=" n

1320 A$([7)=" n

1330 RETURN

134u HEH LR S SR EE RS EEEEEEEEEENESENE- 8
18350 REM ASSIGN COMPASS STRINGS

1360 F2=ANG-F1

1370 IF F2<0 THEN FA=INT([F2+375)/30)
13B0 IF F2>=0 THEN FA=INT([F2+15)/30)
1390 IF FA=12 THEN FA=0

1400 C$f(1)=" a N "

1410 IF FA=11 THEN Cs§[2])=" «@: .. ":GOTO
1450

1420 IF FA=D THEN C$[2)=" «e@.. ":60TO

1450

1430 IF FA=1 THEN Cs$(2]=" «.1@®, ":GOTO

1450

1440 Cs([2])=" win Bowsn; ™

1450 IF FA=10 THEN C$(3)= " ,@ : ,,.":GOT
0 1480

1460 IF FA=2 THEN C$(3)= " ,, & @.,":60TOD
1480

1470 Cs$(3)j=" .. ¢ .."
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1480
1510
1490
1510
1500
1510
1540
1520
1540
1530
1540
1580
1650
1580
1560
1580
1570
1580
1580
1600
1610
1620
1630
1640
1650
1660
1670
1680
1680
1700
1710
1720
1730
1740
17560
1760
1770
1780
1790
1800
1810

1820
1830

IF FA=9
IF FA=3

C$(4)="
IF FA=8

IF FA=4

Cs[(a)="
IF FA=7

IF FA=8
IF FA=5

Cs(g)="
Cs(7])="

THEN C$(4)="
THEN C$[4)="

W—=X-—E"
THEN C${5)="

THEN C$(5])="

THEN C8([(6)="
THEN C&[g])="

THEN Cs$(B)="

.S‘ n

We-X--E":G0TO

W—--X-@E":G60TDO

»a"21B0TO

@.":60TO

By YrelTo

ca@,,., ":G60TO

llggl l'=EuTu

IF ANG>360 THEN ANG=ANG-360

F2=ANG

IF W>D THEN W=W-.,4
IF W<O THEN W=W+.,4

RETURN

REM STALL/FALL

IF STALL=-1 THEN 1710

FOR J=1

TO 10

PRINT TAB[J)¢"YOU HAVE STALLED!™

NEXT J

ALRSPEED=AIRSPEED/4

RETURN
FOR J=1

T0 10

PRINT TAB[J]):"UNCONTROLLED DIVEIl ™"
PRINT TAB[(21-J])3"PULL UuPI L™

NEXT J

ALTIMETER=4*ALTIMETER/S

RETURN

REM % %ok o ook o koo o ok o ok ok o o ok o o o 6 o
REM CRASH

CRASH=1

ALTIMETER=0

M§=u*% 2C p*a

25 CHARACTERS LONG

FOR J=1

PRINT TAB({J);"CRASHI"

TO 20

A 2% 5% H=*

[1®*"<REM
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1840 PRINT TAB(21-J);"CRASHI™"
1850 NEXT J -
1860 FOR J=1 TO0 7

1870 G=INT[RND(1)*11)+1

1880 A$(J)=MIDS(M$,6,14)

1880 NEXT J

1900 RETURN
1940 REM *% %8s 545850 bk nbrbdn

1920 REM ADJUST HORIZON

1930 Gs$=" ":REM 14 SPACES
1940 ON EV+3 GOSUB 1960,2020,2070,2080,2
140

1950 RETURN

1960 REM EV=-2

1870 FOR J=1 TO 4

1980 AS$(J)=A$[J+3)

1980 NEXT J

2000 A$(5)=G8:A$(6)=6G$:A8(7)=G$
2010 RETURN

2020 REM Ev=-1

2030 FOR J=1 TO0 6

2040 A$(J)=AS$([J+1)

2050 NEXT J

2060 A$([7)=GS

2070 RETURN:REM EV=D

2080 REM Ev=1

2080 FOR J=6 TO 1 STEP -1

2100 AS(J+1)=AS8(J)

2110 NEXT J

2120 A$(1)=GS$

2130 RETURN

2140 REM Ev=2

2150 FOR J=4 TO 1 STEP -1

2160 A$[J+3)=AS%([J)

2170 NEXT J

2180 AS(1)=68:A$(2)=G$:A$(3)=6GS
2190 RETURN

299000 BEM R B S EEEEEEEEENERESEREESERESEE -
2210 REM INPUT INTO COMMAND NAME
2220 U$="mmmmuua "

2230 IF X$=" " THEN U$="THROTTLE ON"
2240 IF X$="_" THEN U$="THROTTLE OFF"
2250 IF X$="Q" AND ALTIMETER>0 THEN US$="
cCLIMB™"
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2260
NOSE
2270
2280
2290
2300
2310
2320
2330
2340
2350
21
2360

2370
2380
2380
2400

2410
2420
2430

2440

FOR
2450
2460
2470
2480

IF X$="Q" AND ALTIMETER=0 THEN US$="
Up "

IF X$="A" THEN U$="NOSE DOWN"

IF X$="Z" THEN U$="BANK LEFT"

IF X$="M" THEN U$="BANK RIGHT"
RETURN

REM % %o & oleooeoofe oo oheoobeoofe ot o o o oo o o o o o b ok o o

REM INITIALIZATION

cLS

RANDOMIZE VAL(RIGHTS([TIMES,2]))

R e ":REM
CHARACTERS IN STRING
UFLAG=1:REM UNDERCARRIAGE -

1 - DOWN, 0 - UP
EFLAG=0:REM CLIMB RATE
ANG=0:TAKEDV=0:LAND=0D
AIRSPEED=0D
DIST=0:REM DISTANCE COVERED 'RANGE!

ALTIMETER=0
ELEVATE=0:REM ANGLE OF ELEVATION
WA=0:REM 'WING ANGLE; USED IN

_ HORIZON PRINTOUT
FUEL=75D0:CRASH=0:F2=0:F1=0:REM
DIRECTION CHANGE/COMPASS ROUTINE
CLOCK=D:REM TIME
Xg=nn
RETURN
REM ALL TAKE-OFFS ARE INTO THE

NORTH ([SPEED 45-60; ELEVATION >10)

2450

2500

REM LANDING DIRECTION SHOWN

: BELOW COMPASS ;
REM YOU MUST BE WITHIN 12 DEGREES
OF THIS FOR A SUCCESSFUL LANDING
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Appendix

Additional Listings
for APPLE lle and
COMMODORE 64

SPECIAL INSTRUCTIONS FOR COMMODORE PROGRAM-
MERS: You'll note that many of the PRINT statements in the Com-
modore 64 listings begin with three-letter codes within brackets, like _
this: [RED]. ‘

Do not type these in directly. These indicate the use of the Com-
modore’s number keys to control screen colors. (Note that each of
the number keys also has a color marked on it.) :

For example, when you see [RED] in the listing, you should
press the “CTRL"” and the “RED"” key—which is also the “3” key—at
the same time.



APPLE lle

SPACE LANDING SIMULATION / Apple lle version

10 REM SPACE LANDING SIMULATION I
15 REM APPLE IIE/IIC VERSION

20 GOSUB 8020

30 REM she she s sl e ole o vl o e e ke oo vl oo e o e e e e

40 REM STARTING VALUES

50 FUEL = 200 + RND (1) * 40

60 VELOCITY = RND (1) * 20 - 6

70 HEIGHT = 500 - BRND (1) * 10

80 HOME

90 PRINT " FUEL"; TAB( 12)" VELOCITY"; T
AB( 24)"™ HEIGHT"

100 REM sesleskedfeckokskeskokoksfeofedk ko kskk

110 REM MAJOR CYCLE

120 GOSUB 430

130 IF FUEL < = O THEN FUEL = O:THRUST
= 0: GOTO 170

140 GET A$

150 IF A$ < "O"™ OR A$ > "9" THEN 140
152 P = INT (HEIGHT / 2 * 1.25)

155 IF P < 1 THEN P = 1

157 IF P'> 255 THEN P =

159 D = 150: GOSUB 8000

160 THRUST = VAL (A$) + .1

170 FUEL = FUEL - THRUST

180 FLAG = THRUST - 2

190 THRUST = O

200 HEIGHT = HEIGHT + VELOCITY + FLAG / 4
210 VELOCITY = VELOCITY + FLAG

220 IF HEIGHT < = 10 THEN 240

230 IF HEIGHT > 10 THEN 120

240 TIF VELOCITY > - 9 AND VELOCITY < 5
THEN 290

255
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Apple Ile

250 GOSUB 410
260 GOSUB 5000: PRINT "YOU HAVE CRASHED
INTO THE SURFACE..."

270 IF HEIGHT > O THEN HEIGHT
ik

280 GOTO 320

290 GOSUB 5500: PRINT "YOU HAVE LANDED S
AFELYI" ;

300 FLASH : PRINT "YOUR SKILL RATING IS
"; INT ( - 1000 * FUEL / (VELOC

ITY - HEIGHT))

305 NORMAL

310 HEIGHT = 0

320 GOSUB 410

330 PRINT "FINAL INSTRUMENT READINGS WER
E:"

340 PRINT "™ FUEL"; TAB( 12)" VELOCITY";
TAB( 24)"™ HEIGHT"

350 GOSUB 430

360 GOSUB 410

370 IF HEIGHT » = 0 THEN END

380 IF HEIGHT < O THEN PRINT "NEW CRATE
R ON MOON "; INT ( ABS (100 * (

HEIGHT + .2) / 3)) / 100;" METERS DEE

- HEIGH

Il

P!"
390 PRINT "YOUR SKILL RATING IS "; INT (
100 * FUEL / (VELOCITY - HEIGHT

))
400 END
o N - R S
1"
415 GOSUB 5200
420 RETURN
430 PRINT INT (100 * FUEL) / 100;
440 PRINT TAB( 12) - INT (100 * VELOCI
TY) / 100;

450 IF HEIGHT > = O THEN PRINT TAB( 2
4) INT (100 * HEIGHT) / 100

460 IF HEIGHT < O THEN PRINT

470 RETURN

5000 P = 250:D = 255

5010 GOSUB 8000

5020 RETURN
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Apple IIe

5200 P = 150:D = 100
5210 GOSUB 8000
5220 RETURN
5500 P = 5:D = 10
5510 GOSUB 8000
5520 P = P + 15
5530 IF P < 250 THEN GOTO 5510
5540 RETURN
8000 REM  SOUND ROUTINE
8010 POKE 10,P: POKE 11,D: CALL 768: RET
URN
8020 POKE 768,173: POKE 769,48: POKE 770
.192: POKE 771,136: POKE 772,20
8: POKE 773,4
8030 POKE 774,198: POKE 775,11: POKE 776
,240: POKE 777,8: POKE 778,202:
POKE 779,208: POKE 780,246
8040 POKE 781,166: POKE 782,10: POKE 783
,76: POKE 784,0: POKE 785,3: POKE
786,96
8050 RETURN
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MONTE CARLO DEMONSTRATION / Apple lle version

10
15
20
30
40
50
60
INT "
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
ETURN
320
RETUR
330
ETURN
340
RETUR
350

REM MONTE CARLO DEMONSTRATION

REM APPLE IIE/IIC VERSION

GOSUB 370: REM INITIALISE

REM Heckoececesok ek sk kokk

REM MAJOR CYCLE

GOSUB 100: REM PRINT

IF P = EP AND Q = EQ THEN PRINT : PR
DEMONSTRATION OVER": END

GOSUB 230: REM GENERATE MOVE

GOTO 50
REM sk sk sksfook ok s e ofe ok sk oo ok ok ok ok o ook

REM PRINTOUT
A$(P,Q) = "0"
M =M+ 1

VTAB 5

PRINT "MOVE: ";M

FOR X = 1 TO 10

FOR Y = 1 TO 10

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

NEXT Y

PRINT

NEXT X

RETURN

REM Ak Rk ek sk kg

REM GENERATE MOVE
A$(P,Q) = "."

G = 0
T = INT ( RND (1) * 4) + 1

ON T GOSUB 310,320,330, 340

IF G = 0 THEN 260

IF G =1 AND RND (1) > .5 THEN 260
RETURN

IFP >1 THEN P =P - 1:G = C + 1: R

IF P < 10 THEN P =P 4+ 1:G = G + 1:
N
IF Q > 1 THEN @Q = Q - 1:G

i
@
-+
| —
=

IF Q < 10 THEN Q = Q + 1:G = G + 1:
N
RETURN
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360 - REM ek ek

370 REM INITIALISE

380 HOME

400 DIM A$(10,10)

410 FOR X = 1 TO 10

420 FOR Y = 1 TO 10

430 A$(X,Y) = "."

440 NEXT Y

450 NEXT X

460 PRINT : PRINT

470 PRINT "ENTER FIRST START CO-ORDINATE
(LESS THAN 10)"

480 INPUT P

490 IF P < 1 OR P > 10 THEN 480 .

500 PRINT "ENTER SECOND START CO-ORDINAT
E (LESS THAN 10)"

510 INPUT Q

520 IF Q < 1 OR Q > 10 THEN 510

530 PRINT : PRINT

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

550 INPUT EP

560 IF EP = P OR EP < 1 OR EP > 10 THEN
550

570 PRINT "ENTER SECOND END CO-ORDINATE
(LESS THAN 10)"

580 INPUT EQ

500 IF EQ = Q OR EQ <1 OR EQ > 10 THEN
580

600 A$(P,Q) = "O"
610 A$(EP,EQ) = "X"

615
620

HOME
RETURN



CELL CLASH SIMULATION / Apple lie version

10 REM SIMULTANEOUS EQUATIONS
12 REM APPLE IIE/IIC VERSION

20 HOME
30 GOSUB 8020
40 HS = 0

45 SD = RND (1)

50 FD = RND (0)

60 PRINT : PRINT "DECAY FACTOR IS ":FD

70 GOSUB 550

80 HOME

90 PRINT : PRINT |

100 PRINT "ENTER NUMBER OF CELL X TO
START (LESS THAN 40)

T

110 INPUT CP: IF CP < 1 OR CP > 39 THEN

110

120 PRINT : PRINT

130 PRINT "WE HAVE ";CP:" X CELLS"

140 PRINT : PRINT

150 PRINT "ENTER NUMBER OF CELL Y TO
START (LESS THAN 40)

160 INPUT EP: IF EP < 1 OR EP > 39 THEN

160
170 HOME : VTAB 5: PRINT "PLEASE STAND B
¥ e
180 GOSUB 550: HOME
190 DA = 1
200 IF CP > EP / FD THEN CP = EP / FD
210 PRINT Momosmmm i "

220 PRINT "TIME ELAPSED: ":DA
230 PRINT INT (CP);" CELL X"
240 PRINT INT (EP):" CELL Y"
250 REM Sechdede ke oo clele sk s e e sl e ol ok
260 REM MAJOR CYCLE

270 GOSUB 550

280 DA = DA + 1

D00 PRINT Moot i "
300 PRINT "TIME ELAPSED: ";DA
305 P = 100:D = 50: GOSUB 8000
310. IF CP > EP / FD THEN CP = EP / FD
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320 REM EQUATIONS FOLLOW; MODIFY PARTS
OF THEM TO SEE WHAT HAPPENS

330 CP = CP + ((8 * CP - CP * EP / 3) * F
D)

340 EP = EP + ((4 * EP - EP * CP) * .01)

350 PRINT INT (CP);" CELL X"

360 PRINT INT (EP);" CELL Y"

370 IF EP < 2 OR CP < 2 THEN 410

380 GOSUB 550 |

390 GOTO 280

400 REM e ohe oo sk oo sle s sl ok sl e e ol sk ok sk Sk R R R R

410 1IF DA > HS THEN HS = DA

420 PRINT : PRINT

430 PRINT "YOUR CELL CLASH SIMULATION SU

RVIVED"
440 PRINT "FOR ";DA;" TIME PERIODS"
AED PRINT Moo s o omiom o o s o meomm o
it

—— ——— ——— —

460 PRINT "THE BEST SURVIVAL TIME SO FAR

IS ";HS

470 GOSUB 550 :

ALEE L P —————
1t

— e —— e — —

490 PRINT "DO YOU WANT A NEW RUN (Y OR N

500 GET A$
510 IF A$ < > "Y" AND A$ < > "N" THEN

520 IF A$ = "Y" THEN HOME : GOTO 60
530 PRINT "OK": PRINT : PRINT :P = 200:D
= 250: GOSUB 8000: END
5S40 REM  cksksksksksskkskokskoksorskok dodokokor
550 FOR J = 1 TO 2000: NEXT J
560 RETURN
8000 REM SOUND ROUTINE
8010 POKE 10,P: POKE 11,D: CALL 768: RET
URN
8020 POKE 768,173: POKE 769,48: POKE 770
,192: POKE 771,136: POKE 772,20
8: POKE 773,4 |
8030 POKE 774,198: POKE 775,11: POKE 776
,240: POKE 777,8: POKE 778,202:
POKE 779,208: POKE 780,246
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8040 POKE 781,166: POKE 782,10: POKE 783

»,/6: POKE 784,0: POKE 785,3: POKE
786,96

8050 RETURN
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LIFE / Apple lle version

10 REM CONWAY'S LIFE SIMULATION
15 REM APPLE IIE/IIC VERSION
20 REM DEFINED INITIAL COLONY

30 GOSUB 460: REM INITIALISE
40 REM  ssksksokorsokskskskokokokdokktok ok

50 REM MAJOR CYCLE

60 GE = GE + 1

70 GOSUB 290: REM PRINTOUT
80 GOSUB 110 REM EVOLVE

90 GOTO 60
100 REM  skeskskskokskosioksdoksorokofokoskokokok ok

110 REM EVOLVE

120 FOR X = 2 TO 12

130 FOR Y = 2 TO 12

140 C = O

150 IF A$(X - 1,Y - 1) = n"Y" THEN C = C
+ 1

160 IF A$(X - 1,Y) = "X" THEN C = C + 1

170 IF A$(X - 1,Y + 1) = "Y" THEN C = C
+ 1

180 IF A$(X,Y - 1) = "X" THEN C = C + 1

190 IF A$(X,Y + 1) = "X" THEN C = C + 1

200 IF A$(X + 1,Y - 1) = "X" THEN C = C
+ 1

210 IF A$(X + 1,Y) = "X" THEN C = C + 1

220 IF A$(X + 1,Y + 1) = "Y" THEN C = G
+ 1

230 IF A$(X,Y) = "X" AND C < > 2 AND C
¢ > 3 THEN B$(X,Y) =" "

240 IF A$(X,Y) = " " AND C = 3 THEN B$(X
,Y) i H'X"

250 NEXT Y

260 NEXT X

270 RETURN
280 REM  skskskskskskoksksksiokoksokskdokskodox

290 REM PRINTOUT

300 HOME
305 PZ = 200:DZ = 150: GOSUB 8000
310 PRINT

320 PRINT TAB( 4)"GENERATION ";GE
330 PRINT
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340 FOR X = 2 TO 12
350 FOR Y = 2 TO 12

360 A$(X,Y) = B$(X,Y)

370 PRINT A$(X,Y);

380 NEXT Y

390 FOR Y = 12 TO 2 STEP - 1

400 PRINT A$(X,Y):

410 NEXT Y

420 PRINT

430 NEXT X

440 RETURN

450 REM Rd ek ek ok kkokok ok

460 REM INITIALISATION

470 HOME

480 GOSUB 8020

500 DIM A$(13,13),B$(13,13)

510 VTAB 4: PRINT TAB( 11)"PLEASE STAND
BY..."

520 FOR X = 1 TO 13

530 PRINT 14 - X;" ",

540 FOR Y = 1 TO 13

550 REM FILL ARRAY WITH BLANKS

560 A$(X,Y) = " ™"

570 B$(X,Y) = " "

580 NEXT Y

590 NEXT X

600 READ D: IF D = 99 THEN 630

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

630 GE = 0

640 RETURN

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

660 DATA 7,7

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

700 DATA 99

8000 REM  SOUND ROUTINE

8010 POKE 10,PZ: POKE 11,DZ: CALL 768: R
ETURN

8020 POKE 768,173: POKE 769,48: POKE 770
,192: POKE 771,136: POKE 772,20
8: POKE 773,4

8030 POKE 774,198: POKE 775,11: POKE 776
,240: POKE 777,8: POKE 778,202:

i
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POKE 779,208: POKE 780,246
8040 POKE 781,166: POKE 782,10: POKE 783
,76: POKE 784,0: POKE 785,3: POKE

786,96
8050 RETURN
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ROBOT LOGO / Apple lle version

100 REM ROBOT LOGO
105 REM APPLE IIE/IIC VERSION
110 GOSUB 1730: REM INITIALISE

120 GOTO 490
130 REM  seskokoskoksk sk sieook skoskook sk sk ok ook o

140 REM
150 REM
160 REM
170 REM
180 REM
190 REM
200 REM
210 REM
220 REM
230 REM
240 REM
250 REM
260 REM
270 REM
280 REM
290 REM
300 REM
310 REM

320 DATA "M
330 REM  sksksksk sk s sk ofe e ok ok okoskosk sk sk ok ol sk sl sle sl ok

340 REM INT UX,AX

350 UX = OINT (UX + .5):AX = INT (AX +
5)

360 RETURN

370 REM sk e skoesieskeokdkolekdeskfe ksl e ke ke sle ke sk sk

380 REM _ PRINT OUT

390 HOME

400 PRINT "STEP ";PSN;:" > ";A$(PSN): PRI
NT

410 FOR J = 1 TO DE
420 FOR K = 1 TO BR
430 PRINT Z$(J,K);
440 NEXT K

450 PRINT

460 NEXT J

470 RETURN
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480 REM sk skoskokskseodeod ook sk ok o e ok ok siook e sl ok ok

490 REM READ PROGRAM

500 COUNT = COUNT + 1

510 READ A$(COUNT)

520 TIF A$(COUNT) = "*" THEN 550

530 IF COUNT < 20 THEN 500

5&0 REM eckckokchckkk ko ki ikkdg

550 REM EXECUTE PROGRAM

560 PSN = O: REM PRIGRAM STEP NUMBER
570 PSN = PSN + 1

580 TIF PSN = 21 THEN 580: REM END
590 FLAG = O

600 M$ = A$(PSN)

610 TIF M$ = "*" THEN 610: REM END
620 N$ = LEFT$ (M$,2)

630 IF N$ = "ST" THEN 560: REM START AG
AIN

640 TIF N$ = "PR" THEN GOSUB 380: REM P
RINTOUT

650 IF N$ = "FO" THEN FLAG = 1

660 IF N$ = "BA" THEN FLAG = 2

670 IF N$ = "TU" THEN FLAG = 3

680 IF N$ = "HO"™ THEN FLAG = 4

690 IF N$ = "CL" THEN FLAG = 5

700 IF N$ = "GO" THEN FLAG = 6

710 IF N$ = "RA" THEN FLAG = 7

720 IF N$ = "RE" THEN FLAG = 8

730 IF N$ =_"EN" THEN FLAG = 9

740 IF N$ = "FA" THEN FLAG = 10

750 ON FLAG GOSUB 780,940, 1000 1160,1220
,1260,1400,1460,1530), 1580

760 GOTO 570

770 REM e kkokokkdckokckok Aok kR aeok

780 REM FORWARD

790 M$ = MID$ (M$,4)

800 IF ASC (M$) = 87 THEN M$ = MID$ (M
$,6)

810 F$ = "F"

820 NUM = VAL (M$)

830 FOR E = 1 TO NUM

840 IF UX < 1 OR UX > DE THEN 880
850 IF AX < 1 OR AX > BR THEN 880
860 Z$(UX,AX) = T$



Apple Ile

870 REM DELETE THE '*2' AT THE END OF T
HE NEXT TWO LINES IF BETTER ON
YOUR SYSTEM

880 IF F$ = "F" THEN UX = UX + UP:AX = A
X + AC *® 2 :

890 IF F$§ = "B" THEN UX = UX - UP:AX = A
X - AC * 2

900 GOSUB 340

910 NEXT E

920 RETURN

930 REM sk ok skoske ok ok she ke sk sfe s sk s sfe e ok ok ok ok
940 REM BACK

950 M$ = MID$ (M$,4)

960 IF ASC (M$) = 75 THEN M$ = MID$ (M
3.3)

970 F$ = "B"

980 GOTO 820

990 REM Hpkdeckckgeeokckokokak sk ek shakok

1000 REM TURN

1010 M$ = MID$ (M$,4)

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 = 0 THEN AC = 1
¢ GOTO 1130

1080 IF UP = O AND AC = 1 THEN UP = 1: G
OTO 1130

1090 IF UP = 1 AND AC = 0 THEN AC = - 1

GOTO 1130

1100 IF UP = 0 AND AC = - 1 THEN UP =
- 1: GOTO 1130

1120 IF UP = - 1 AND AC =1 OR UP =1 A
ND AC = - 1 THEN UP = O

1130 NEXT J
1140 RETURN

1150 REM Seedeckoieck kol ksl skl sk sk ok

1160 REM HOME

1170 AX INT ((BR + .5) / 2)

1180 UX INT ((DE + .5) / 2)

1190 UP - 1:AC = 0: REM FACES UP

nnn
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1200
1210
1224
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
))
1340
1250
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
M$,5)
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600

RETURN

REM  esteskeosteodok ok ok skoofe sk odesfeoleofe sk skeoskok

REM CLEAN

GOSUB 1870

RETURN

REM  eskskokokokok ook ek ok sk sk skokok

REM GO X,Y
P =20
P=P +1 '
IF MID$ (M$,P,1) = "," THEN 1320
IF P < LEN (M$) THEN 1280

RETURN : REM ERROR

UX = VAL ( MID$ (M$,4,P - 1))
AX = VAL ( RIGHT$ (M$, LEN (M$) - P
GOSUB 340

IF UX < 1 OR UX > DE THEN
IF AC < 1 OR AC > BR THEN
7Z$(UX,AX) = R$

RETURN
REM  skskskoskskskokok sosfestok skokosksdolokskok
REM RANDOM

AX = INT ( RND (1) * BR)
UX = INT ( RND (1) * DE)
Z$(UX,AX) = RS

RETURN
REM  ckststosiokokok skokosodeofe skl skokokokok
REM REPEAT

M$§ = MID$ (M$,4)
IF ASC (M$) = 69 THEN M$

RECOUNT = VAL (M$)
MARKER = PSN

RETURN
REM  skskoteskor skl ok sk skofeok sk skok siokoskok
REM END REPEAT

RECOUNT = RECOUNT - 1
IF RECOUNT > O THEN PSN =
RETURN

REM  cheksieskokseskdockokok Rk kR Rk x
REM FACE

M$ = MID§ (M$,4)

1380
1380

MID$ (

I

MARKER

ASC (M$) = 69 THEN M$ = MID$ (M$,3)



1610 NUM = VAL (M$)
1620 Y = INT ((NUM + 17.5) / 45) * 45

1630 IF Y = 0 OR Y = 360 THEN UP = - 1:
AC = 0

1640 IF Y = 45 THEN UP = - 1:AC = 1

1650 IF Y = 90 THEN UP = 0:AC =1

1660 IF Y = 135 THEN UP = 1:AC = 1

1670 IF Y = 180 THEN UP = 1:AC = 0

1680 IF Y = 225 THEN UP = 1:AC = - 1

1690 IF Y = 270 THEN UP = 0:AC = -1

1700 IF Y 315 THEN UP = - 1:AC = -1

1710 RhTURN
1720 REM ko skodeokodedesiook ook skolesiok sk

1730 REM INITIALISE

1740 HOME

1770 BR = 40

1780 DE = 24

1790 BR = BR ~ 1

1800 DE = DE - 3

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

1820 DIM A$(20): REM FOR ROBOT PROGRAM
1830 DIM Z$(DE,BR): REM DISPL
AY |

1840 T$ = "X": REM PUT SYMBOL FOR ROBOT'
S TRAIL HERE, CHANGE IF YOU WIS
H
1850 AX = 0:UX = 0O
1860 REM FILL ARRAY WITH SPACES
1870 FOR J = 1 TO DE
1880 FOR K = 1 TO BR
1890 Z$(J,k) =" "
1900 NEXT K
1910 NEXT J
1920 RETURN
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POINT-DUTY ROBOT / Apple lie version

100 REM POINT-DUTY ROBOT
105 REM APPLE IIE/IIC VERSION
106 REM EXAMPLES IN TEXT MAY HAVE TO BE
MODIFIED TO PRODUCE REQUIRED R
ESULTS
110 GOSUB 1730: REM INITIALISE

120 GOTO 490
130 REM  kskksdestorskokosksksokokskokdkokdkok ok

140 REM
150 REM
160 REM
170 REM
180 REM
190 REM
200 REM
210 REM
220 REM
230 REM
240 REM
250 REM
260 REM
270 REM
280 REM
290 REM
300 REM
310 REM

320 DATA "*"

330 REM #kskskoskodfoksdorsskoksokdokkfokok®

340 REM INT UX,AX

350 UX = INT (UX + .5):AX = INT (AX + .
5)

360 RETURN

480 REM  eksestosksolokskokskokokdokokoksoksdorokok

490 REM READ PROGRAM

500 COUNT = COUNT + 1

510 READ A$(COUNT)

520 IF A$(COUNT) = "*" THEN 550

530 IF COUNT < 20 THEN 500

540 REM  ssksoksiorskookoksksokdokdokskodokdok

550 REM EXECUTE PROGRAM

560 PSN = 0: REM PRIGRAM STEP NUMBER
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1160,1260

570 PSN = PSN + 1

580 IF PSN = 21 THEN 580: REM END
590 FLAG = 0

600 M$ = A$(PSN)

610 IF M$ = "*" THEN 610: REM END
620 N$§ = LEFT$ (M$,2)

630 IF N$ = "ST"™ THEN 560: REM START AC
AIN

650 IF N$ = "FO" THEN FLAG = 1

660 IF N$ = "BA"™ THEN FLAG = 2

670 IF N$ = "TU" THEN FLAG = 3

680 IF N$ = "HO" THEN FLAG = 4

700 IF N$ = "GO"™ THEN FLAG = 5

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

720 IF N$ = "RE" THEN FLAG = 7

730 IF N$ = "EN" THEN FLAG = 8

740 IF N$ = "FA"™ THEN FLAG = 9

750 ON FLAG GOSUB 780,940, 1000,
»1400,1460,1530,1580

760 GOTO 570

770 REM  sekskskosiook s sk ok oie sk sk sk ke s sl e s she

780 REM FORWARD

790 M$ = MID$ (M$,4)

800 IF ASC (M$) = 87 THEN M$ = MID$ (M
$,6)

810 F§ = "g"

820 NUM = VAL (M$)

830 FOR E =1 TO NUM

840 IF UX < 1 OR UX > DE THEN 880
850 IF AX < 1 OR AX > BR THEN 880
860 HPLOT AX,UX

880 IF F$ = "F" THEN UX = UX + UP:AX
X + AC

890 IF F$ = "B" THEN UX = UY - UP:AX
X - AC

900 GOSUB 340

910 NEXT E

915 HCOLOR= FC

920 RETURN

030 REM sk sk siookosk ok s ok ofe sl sk o e st sl sk sl sl ok

940 REM BACK

945 HCOLOR= BC

950 M$ = MID$ (M$,4)
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960 IF ASC (M$) = 75 THEN M$ = MID$ (M
$,3)
970 F$ = "B"
980 GOTO 820
990 REM ekkokck ek kel ksl sk sl sk ke
1000 REM TURN
1010 M$ = MID$ (M$,4)
1020 IF ASC (M$) = 78 THEN M$ = MID$ (
M$,3)
1030 NUM = VAL (M$)
1040 Y = INT -((NUM + 11.25) / 22.5)
1050 IF Y = O OR Y = 16 THEN RETURN
1060 FOR J =1 TO Y
1065 IF UP = - 2 AND AC = 0 OR UP = 2 A
ND AC = 2 THEN AC = 1: GOTO 113
0 .
1070 IF UP = - 2 AND AC = 1 THEN AC = 2
. GOTO 1130
1075 1IF UP = - 2 AND AC = 2 OR UP = 0 A
ND AC = - 2 THEN UP = - 1: GOTO
1130
1080 IF UP = -1 AND AC = 2 OR UP =1 A
ND AC = - 2 THEN UP = 0: GOTO
1130
1085 TIF UP = O AND AC = 2 OR UP = 2 AND
AC = - 2 THEN UP = 1: GOTO 113
0
1090 IF UP = 1 AND AC = 2 THEN UP = 2:
0TO 1130
1095 TIF UP = 2 AND AC = 1 THEN AC = 0: G
OTO 1130
1100 IF UP = 2 AND AC = O THEN AC = -1
. GOTO 1130
1105 TIF UP = 2 AND AC = - 1 THEN AC =
- 2: GOTO 1130
1110 IF UP = - 1 AND AC = - 2 THEN UP
= - 2: GOTO 1130 |
1115 IF UP = - 2 AND AC = - 2 THEN AC
= - 1: GOTO 1130
1120 IF UP = - 2 AND AC = - 1 THEN AC
=0
1130 NEXT J
1140 RETURN
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1150 REM  skskskdkokskosk s o oheookosk ok ok skeookeoskoke sk

1160 REM HOME.
1170 AX = INT ((BR + .5) / 2)

1180 UX = INT ((DE + .5) / 2)

1190 UP = - 2:AC = 0: REM FACES UP
1200 RETURN

1210 REM R R E I I E R

1220 REM CLEAN

1230 GOSUB 1870

1240 RETURN
1250 REM  skskskskokskokoskoskokok skl sk

1260 REM GO X,Y
1270 P = 0

TOHD' P = P ) -

1290 IF MID$ (M$,P,1) = "," THEN 1320

1300' IF P < LEN (M$) THEN 1280

1310 RETURN : REM FERROR

1320 UX = VAL ( MID$ (M$,4,P - 1))

1330 AX = VAL ( RIGHT$ (M$, LEN (M$) - P
))

1340 GOSUB 340

1350 IF UX < 1 OR UX > DE THEN 1380

1360 IF AC < 1 OR AC > BR THEN 1380

1370 HPLOT AX,UX

1380 RETURN

]_390 REM Hokckckck kel kel sk sk

1400 REM RANDOM

1410 AX = INT ( RND (1) * BR)

1420 UX = INT ( RND (1) * DE)

1430 HPLOT AX,UX

1440 RETURN

1450 REM S sl ol ol e ol sl e o sk sk sle ok kel ok e e sk ok

1460 REM REPEAT

1470 M$ = MID$ (M$,4)

1480 IF ASC (M$) = 69 THEN M$
M$,5)

1490 RECOUNT = VAL (M$)

1500 MARKER = PSN

1510 RETURN

1520 REM e e e sfe ol sl sk sl sfe sk ke ol e ok R ke sk ok ok ok

1530 REM END REPEAT

1540 RECOUNT = RECOUNT - 1

1550 IF RECOUNT > O THEN PSN = MARKER

MIDS$ (
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1560
1570
1580
1590
1600
M$,3)
1610
1620
g5
1630
AC
1635
1640
1645
1650
1655
1660
1665
1670
1675
1680
1685
1690
1695

1700
1705

1710
1720
1730
1735
1740
1750
1770
1780
1790
1800
1810
UpP
1820
1830
1920

192

G

0

RETURN
REM  skokskok sk sk e sk ol sk ook ok kool ok
REM FACE

M$ = MID$ (M$,4)

IF ASC (M$) = 69 THEN M$ = MID$ (

NUM = VAL (M$)

Y = INT ((NUM + 11.25) F 22.5) & 22
IF Y = 0 OR Y = 360 THEN UP = - 2:
IF XY « 22,5 THEN UF — 2:AC = 1
IF Y = 45 THEN UP = - 2:AC = 2
IF Y = 67.5 THEN UP = - 1:AC = 2
IF Y = 90 THEN UP = 0:AC = 2
IF Y = 112 THEN UP = 1:AC = 2
IF Y = 135 THEN UP = 2:AC = 2
IF Y = 157.5 THEN UP = 2:AC = 1
IF Y = 180 THEN UP = 2:AC = O
IF Y = 202.5 THEN UP = 2:AC = -1
IF Y = 225 THEN UP = 2:AC = - 2
IF Y = 247.5 THEN UP = 1:AC = - 2
IF Y = 270 THEN UP = 0:AC = =~ 2
IF Y = 292.5 THEN UP = - 1:AC = =
IF Y = 315 THEN UP = - 2:AC = - 2
IF Y = 337.5 THEN UP = - 2:AC = -
RETURN
REM e sl e sl e e s sl e sfe sl e e se e e sl sk s ofe e
REM INITIALISE
HGR :BC O:FC = 3
HOME
COLOR= 3

BR = 279

DE = 191

BR = BR - 1

DE = DE - 3

UP = - 2:AC = 0: REM STARTS FACIN
DIM A$(20): REM FOR ROBOT PROGRAM
FOR XP = 1 TO 20: PRINT : NEXT XP
RETURN



CONNECT FOUR / Apple lle version

10 REM CONNECT FOUR

12 REM APPLE IIE/IIC VERSION

15 REM A. W, PEARSON

20 GOSUB 8020

30 HOME

40 VTAB 8: HTAB 14: PRINT "CONNECT FOUR"
50 GOSUB 5000

70 VTAB 12

80 PRINT "ENTER YOUR MOVE AS A NUMBER BE
TWEEN™

90 PRINT "1 AND 8, ENTER O FOR A NEW GAM
E tt

100 FOR F = 1 TO 1000: NEXT F
110 DIM A$(10,10),B(10,2)
120 FLAG = O

140 C$ = "*":H$ = "@": REM *=COMPUTER, @
=PLAYER |

150 FOR F = 1 TO 8

160 B(F,1) = 6

170 NEXT F

180 FOR F =1 TO 6

190 FOR G = 1 TO 8

200 A$(F,G) = "."

210 NEXT G

220 NEXT F

230  REM  sksiesiosksl ook sk e sk skok sk ok ok ok sk ok sk sl ok ok ok ok ok

240 REM ACCEPT HUMAN MOVE
250 GOSUB 430

260 PRINT : PRINT "YOUR MOVE..."
270 INPUT A

280 IF A = 0 THEN RUN

290 IF A <1 OR A > 8 THEN 270

300 L =0
310 TIF A$(L + 1,A) < > "." OR L = 6 THE
N 340

0 EowmT v 1
330 GOTO 310

340 IF L = O THEN 270
350 A$(L,A) = H$

360 B(A,1) = B(A,1) - 1
370 GOSUB 430
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380 GOSUB 560

390 GOSUB 430

400 GOTO 260

410 REM ***#***$*$*$#$#**#*#*$*#
420 REM PRINT BOARD

430 HOME

435 P = 200:D = 50: GOSUB 8000

4L4LO TFOR F = 1 TO 6

450 FOR G = 1 TO 8

460 PRINT A$(F,G);

470 NEXT G

480 PRINT

490 NEXT F

500 PRINT "12345678"

510 PRINT

520 IF FLAG = 1 THEN PRINT "I

HAVE WON!!": GOSUB 5200: END

530 RETURN

540 REM sl e sle e sl sk s ke sk sk sl sle sde e e ok e sl e il R R R K
550 REM COMPUTER MOVES

560 PRINT "MY MOVE..."

570 MV = O

580 FOR F = 1 TO 8

590 B(F,2) = O

600 NEXT F

610 FOR F = 1 TO 8

620 FOR X = - 1 TO 1

630 FOR Y = -1 TO 1

640 IF B(F,1) = 0 THEN 680

650 IF A$(B(F,1) + X,F + Y) = "" OR A$(B
(F,1) + X,F + Y) = "." THEN 680

660 IF A$(B(F,1) + X,F + Y) = H$} THEN G
0SUB 810

670 1IF A$(B(F,1) + X,F + Y) = C$ THEN G
0SUB 910

680 NEXT Y

690 NEXT X

700 NEXT F

710 PC = O

720 FOR F = 1 TO 8

730 IF B(F,2) > PC THEN PC = B(F,2):N =
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740 NEXT F -
750 A$(B(N,1),N) = C
760 B(N,1) = B(N,1) - 1

770 N 0

780 PC = 0

790 RETURN

800 REM sk koo ok ok ok skok ok ok sk ok ok ok skok o
810 MV = 2

820 M1 = MV

830 IF A$(B(F,1) + (X =* 2),F + (Y *# 2))
= H$ THEN MV = MV + 10

840 IF A$(B(F,1) - X,F - Y) = H$ THEN MV
= MV + 20

850 IF MV < > Ml + 10 THEN 870

860 IF A$(B(F,1) + (X =* 3P <+ (T #* 3Y))
= H$ THEN MV = MV + 1000

870 B(F,2) = B(F,2) + MV

880 M1 = 0O

890 RETURN

900 REM  seskskeosfeoke s ke s sie ok oo e ok s ok 3k s e ok sk ok ok o ok ek

910 MV 2

920 M1 MV

930 IF A$(B(F,1) + (X =* 2),F + (Y * 2))
= C$ THEN MV = MV 4+ 9

940 IF A$(B(F,1) - X,F - Y) = C$ THEN MV
= MV + 20

950 IF MV < > M1 + 9 THEN 970

960 IF A$(B(F,1) + (X = 3)4F 4 (Y % 3%)
= C$ THEN MV = MV + 2000:FLAG =

1

970 B(F,2) = B(F,2) + MV

980 RETURN

5000 P = 10:D = 25

5010 GOSUB 8000

5020 P =P + 10

5030 IF P < 250 THEN GOTO 5010

5040 GOSUB 8000

5050 P = P - 10

5060 IF P > 10 THEN GOTO 5040

5070 RETURN

5200 P = 200:D = 25

5210 FOR TD =1 TO 5

5220 GOSUB 8000

nu
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5230 NEXT TD
5240 RETURN
5250 NEXT TL
5260 RETURN
8000 REM SOUND ROUTINE
8010 POKE 10,P: POKE 11,D: CALL
URN
8020 POKE 768,173: POKE 769,48:
,192: POKE 771,136: POKE 772,20
8: POKE 773,4
8030 POKE 774,198: POKE 775,11:
,240: POKE 777,8: POKE 778,202:
POKE 779,208: POKE 780,246
8040 POKE 781,166: POKE 782,10:
,76: POKE 784,0: POKE 785,3: POKE
786,96
8050 RETURN

768: RET

POKE 770

POKE 776

POKE 783
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10 REM QUEVEDO CHESS MACHINE

15 REM APPLE IIE/IIC VERSION

20 GOSUB 1510: REM INITIALISE

30 GOTO 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 sk skokskokoskok ok ok ok ok ok

110 REM COMPUTER MOVES

120 IF QUIT = 1 THEN 1080

130 W1 = WK

140 REM  dedkosioksk ook

150 REM MOVE ONE

160 MOVE = 1

170 XM = 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 TIF A(R - 10) < > 46 THEN 270

240 TIF A(R - 19) = BK OR A(R - 21) = BK
OR A(R - 20) = BXK THEN 270

250 IF A(R - 11) = BK OR A(R - 9) = BK T
HEN 270 '

260 R = R - 10: GOTO 300

270 IF A(R + 10) < > 46 THEN A(R) = R:
GOTO 330

280 IF A(R + 19) = BK OR A(R + 21)
OR A(R + 20) = BK THEN A(R) =R
+ GOTO 330

290 R = R + 10

300 A(R) = ASC ("R™)

310 RETURN _

320 REM  skskoskokskokoksk

330 REM MOVE TWO

340 MOVE = 2

350 KM = BK - 10 * KM

BK

197



Apple Ile

198

360 RM = R - 10 * RM

370 IF ABS (KM - RM) < 2 THEN 480

380 A(R) = 46 :
390 IF R > 11 THEN IF (A(R - 12) = BK O

R A(R - 2) = BK OR A(R + 8) = B

K) THEN A(R) = R: GOTO 480
400 TIF R > 11 THEN IF (A(R - 1) = BK OR
A(R — 11) = BK OR A(R + 9) = B
K) THEN A(R) = R: GOTO 480
410 Y = BK - 10 * INT (BK / 10)
420 2 = R - 10 * INT (R / 10)
430 IF (Z =1 OR Y > Z) AND A(R + 1) = 4

6 THEN R = R + 1: GOTO 450
4460 R = R - 1

450 A(R) = ASC ("R™)

460 RETURN

470 REM  cksksiedokokksoksk

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(WK - 2) = BK OR A(WK +
8) = BK THEN 610
540 TIF 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 Heslesksedeslefechse sk e e e e e sfeshe e e e s e o
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
640 REM e s o ofe e o e e e
650 REM MOVE FOUR
660 MOVE = 4
670 A(R) = 46
680 IF A(R - 10) < > 46 THEN 720
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690 IF A(R - 9) = BK OR A(R - 11) = BK T
HEN 720
700 IF A(R - 19) = BK OR A(R - 21) = BK

OR A(R - 20) = BK THEN 720

710 R = R - 10: GOTO 760

720 IF A(R + 10) < > 46 THEN A(R) = R:
GOTO 790

730 IF A(R + 19) = BK OR A(R + 21) = BX
OR A(R + 20) = BK THEN A(R) = ASC

("R™): GOTO 790

740 IF A(R + 11) = BK OR A(R + 9) = BK T
HEN A(R) = ASC ("R"): GOTO 790

750 R = R + 10

760 A(R) = ASC ("R"™)

770 RETURN

780 BREM Bk gckkk g

/90 REM MOVE FIVE

800 MOVE = 5

810 J = INT (BK / 10)
820 K = BK - 10 * J
830 L = INT (WK / 10)
840 M = WK - 10 * L
850 Z = 10: IF J < L THEN Z = - 10
860 X = 1: IF K < M THEN X = - 1
870 A(WK) = 46
880 W1 = WK
890 WK = WK + Z + X
900 G = ABS (WK - BK)
910 IF G =10R G =9 0R G = 10 OR G = 1
1 THEN WK = WL:A(WK) = 75: GOTO
950
920 A(WK) = ASC ("K")
930 RETURN
9&0 REM Rk
950 REM MOVE SIX
960 MOVE = 6
970 A(R) = 46
980 IF R > 11 THEN IF A(R - 12) = BK OR
A(R - 2) = BK OR A(R + 8) = BK
OR A(R - 1) < > 46 THEN 1070
990 IF R > 11 THEN IF (A(R - 1) = BK OR
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A(R - 11) = BK OR A(R + 9) = B
K) THEN 1070

1000 Y = BK - 10 * TINT (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: GOTO 1040

1030 R = R - 1

1040 A(R) = ASC ("R™)

1050 RETURN

1060 REM kskkskk*

1070 GOSUB 1320

1080 PRINT : PRINT

1085 FLASH |

1090 PRINT "I CONCEDE TO THE MASTER"
1095 NORMAL

1100 GOSUB 5000: END

1110 REM el dkoskosksksk ke sk sk sk sk sk e

1120 REM ACCEPT HUMAN MOVE

1130 REM ENTER 'Q' TO QUIT

1140 MOVE = O

1145 P = 100:D = 100: GOSUB 8000

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

1170 IF G$ = "Q" THEN 1280
1180 IF LEN (G$) < > 2 THEN 1160
1190 Z = ASC (G$)

1200 IF Z < 65 OR Z > 72 THEN 1160

1210 X = VAL ( RIGHTS$ (G$,1))

1220 IF X < 1 OR X > 8 THEN 1160

1230 A(BK) = 46

1240 BK = 10 * (Z - 64) + X

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

1260 A(BK) = ASC ("$")

1270 RETURN

tZ2all .PRINT <« PRLNL

1290 INVERSE : PRINT "THANKS FOR THE GAM
E'Il'

1295 P = 75:D = 150: GOSUB 8000

1300 END

1310 REM e L L XS

1320 REM PRINT BOARD

1325 P = 200:D = 50: GOSUB 8000

1330 HOME
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1340 PRINT : PRINT

1350 IF MOVE > O THEN PRINT "I USED MOV
E ";MOVE

1360 IF MOVE = O THEN PRINT

1370 PRINT : PRINT

1380 PRINT TAB( 10)"ABCDEFGH"

1390 FOR J = 8 TO 1 STEP - 1

1400 PRINT TAB( 8)J;" ";

1410 FOR K = 10 TO 80 STEP 10

1420 PRINT CHR$ (A(J + K))3

1430 NEXT K

1440 PRINT " ";J

1450 NEXT J

1460 PRINT

1470 PRINT TAB( 10)"ABCDEFGH"

1480 PRINT : PRINT

1490 RETURN

1500 REM RS e

1510 REM INITTALISATION

1520 HOME

1530 GOSUB 8020: REM INITIALISE SOUND
1540 MOVE = O

1550 QUIT = O

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 OF "."
1600 NEXT K

1610 NEXT J

1620 REM %% PLACE PIECES *x

1630 REM BLACK KING - HUMAN

1640 BK = INT ( RND (1) * 3) 4 1 |
1650 BK = 10 * BK + BK + INT ( RND (1) *
5)

1660 A(BK) = ASC ("$")

1670 REM WHITE KING - COMPUTER

1680 WK = INT ( RND (1) * &) + &

1690 WK = 10 * WK + WK + INT ( RND (1) *
23

1700 IF WK = BK THEN 1680

1710 A(WK) = ASC ("KM

1720 REM WHITE ROOK - COMPUTER

1730 R = INT ( RND (1) * 4) + 4

Apple lle
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1740 R = 10 * R 4+ R + INT ( RND (1) * 2)

1750
1760
1770
1780
5000
5010
5020
5030
5040
5050
8000
8010

URN

8020
192

A

P

IF R = WK OR R = BK THEN 1730
IF ABS (R - BK) < 12 THEN 1730

(R) = ASC ("R")

RETURN

= 175:D = 50

FOR TL = 1 TO 5

GOSUB 8000

FOR TD = 1 TO 50: NEXT TD
NEXT TL

RETURN

REM SOUND ROUTINE
POKE 10,P: POKE 11,D: CALL 768: RET

POKE 768,173: POKE 769,48: POKE 770

POKE 771,136: POKE 772,20

8: POKE 773,4

8030 POKE 774,198: POKE 775,11: POKE 776
,240: POKE 777,8: POKE 778,202:
POKE 779,208: POKE 780,246

8040

POKE 781,166: POKE 782,10: POKE 783

,76: POKE 784,0: POKE 785,3: POKE

8050
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WASHINGTON D.C. / Apple ile version

10
15
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
IN

230
Tl; I
240
TION
250
M H;
260
) *
270
GI *
280
$M mn

REM WASHINGTON D.C.
REM APPLE IIE/IIC VERSION
GOSUB 1160: REM INITIALISE
REM e ok ok ok ok sk Sk sk sk sk sl sk ook skskosk ok
REM MAJOR CYCLE
P = INT (P + (P * 273 / ML))
GOSUB 160: REM PRINTOUT
GOSUB 510: REM CALCULATE
REM NOW CHECK END GAME
GOSUB 710: REM STANDARD OF LIVING
GOSUB 780: REM TINFLATION RATE
GOSUB 840: REM UNEMPLOYMENT
IF GAME = 1 THEN HOME : GOTO 890
GOTO 50
REM  secieskesksskdesksckskdosdokokkefeckesksdek
REM PRINTOUT
HOME :PZ = 50:DZ = 150: GOSUB 8000

PRINT "PRESIDENT ";A$;":"
PRINT "YOUR ADMINISTRATION HAS BEEN
POWER FOR ":Y + Z /
43;" YEARS™
PRINT Mmoo
_____ L3}
PRENT Mommsrsirmes STATE OF THE NATION-—-—-
PRINT Moo e

PRINT "POPULATION ":P
PRINT "NO. UNEMPLOYED "; INT (U);"
NT (100 *> U / P);"g"
PRINT "CURRENT WAGES $ ";W0:" INFLA
H; INT (IP);"%H
PRINT "GOVT. EXPENDITURE LAST QTR. $
GE |
PRINT "UNEMPLOYMENT COST $M ": INT (
GU) / 10
PRINT "INCOME FROM TAXES $M "; INT (
10) / 10
PRINT "BUDGET SURPLUS(+)/DEFICIT(-)
: INT (BD * 10) / 10
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290 PRINT "GROSS DOMESTIC PRODUCT $M ";
INT (GDP * 10) / 10
300 IFY + Z / 4 > .5 THEN PRINT "CHANG
E IN LIVING STANDARD "; INT ((2
% ((RGDP / AGDP) * 100) - 100) / 3);
" z "
300: PRINE “omusessermucmpssesrsumseone
_____ 11
320 PRINT "PUBLIC INVESTMENT ";Y;" Q ";Z
" gM " INT (IV * 10) / 10
S40: PRINT isoesees cnesreemmer e
_________ 1]
340 PRINT "OK, PRESIDENT ";A$;"..."
350 INPUT "ENTER GOVERNMENT SPENDING $M

360 INPUT "ENTER COST OF WAGES $M ";WN
370 PRINT "IS YOUR ADMINISTRATION IN FAV

380 PRINT : PRINT "IMMIGRATION THIS QUAR
TER (Y/N)?"

390 GET X$

400 IF X$ < > "Y"™ AND X$ < > "N" THEN
390

410 PRINT TAB( 20)"OK...";X$

420 FOR H = 1 TO 1000: NEXT H

430 IF X$ < > "Y" THEN RETURN

440 PRINT "HOW MANY IMMIGRANTS WILL YOU
ALLOW INTO THE US?"

450 INPUT M

460 IF M < O THEN 450

470 P = P + M

480 RETURN

;_'[,9[} REM ek dechchohokdek ek kedle ek ke ek ke e

500 REM CALCULATIONS

510 CN = CN + (CN * IP / 100)

520 U = P * (GE + IV) / (CN * 10) + P * (
IP / 1000)

530 GU = U * WN / ML: REM UNEMPLOYMENT C
0ST

540 GI = (((P - U) * WN * .4) / ML): REM
INCOME FROM TAXES

550 BD = BD + GI - GU - GE: REM BUDGET D
EETCIT
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560 AGDP = AGDP * (1 + (IP / 100))

570 GDP = GE + IV + ((P - U) * WN / ML)
580 RGDP = GDP * 440 / AGDP

590 IP = ((GE + IV) / CN * ,1 + (WN / WO)
/ 100) * 100

600 IV = (CN * 67) / (IP * IP)

610 WO = WN

620 Z = Z + 1: IF Z > 4 THEN Z = 1:Y = +
1

630 RETURN

640 REM e choeckokckockokokokok e keckokckokskkdkk ok
650 REM CHECK BUDGET DEFICIT

660 IF BD > - 1000 THEN RETURN

670 GAME = 1

680 FLAG = 1

690 RETURN

700 REM o sl ofe o e ofe ol e sl e e sfe se e e she fe e sfe e ke e ke sk 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

770 REM Rk s e e sk e sl sk e sk sk sl e e s e e sl ok o
780 REM CHECK INFLATION RATE

790 IF IP < 15 THEN RETURN

800 GAME = 1

810 FLAG = 3

820 RETURN

830 REM Ao el lockdech kool ke sk k
840 REM CHECK UNEMPLOYMENT

850 IF INT (U * 100 / P) < 15 THEN RET
URN

860 GAME = 1

870 FLAG = 4

880 RETURN

890 REM Rk ckokkckokkckkokok ok dkkkokokdkokdkokdkok
900 REM END OF THE GAME

905 PZ = 200:DZ = 100: GOSUB 8000

907 PZ = 100:DZ = 75: GOSUB 8000

910 PRINT "PRESIDENT ";A$;", YOUR"
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920 PRINT "ADMINISTRATION'S POOR ECONOMI
C" g

930 PRINT "PERFORMANCE HAS LED TO AN UNA
CCEPTABLE"

940 1IF FLAG = 1 THEN PRINT "BUDGET DEFI
CIT"

950 IF FLAG = 2 THEN PRINT "DROP IN THE

STANDARD OF LIVING" ;

960 IF FLAG = 3 THEN PRINT "RISE IN THE

INFLATION RATE"

970 IF FLAG = 4 THEN PRINT "RISE IN UNE
MPLOYMENT"

980 PRINT " AMONG OTHER THING
S s & @ "

990 PRINT Mmoo

) "

1000 PRINT "THE LACK OF CONFIDENCE IN YO
UR“

1010 PRINT "ADMINISTRATION IS SO BAD THE
RE ARE"

1020 PRINT "CALLS FOR YOU TO RESIGN...YO
U STEP"

1030 PRINT "ASIDE TO ALLOW THE VICE-PRES
IDENT TO"

1040 PRINT " OCCUPY THE OVAL OFFICE
"

1050 FOR H =1 TO 1000: NEXT H

1060 PRINT "-—mmmmmmmmmmmmm e

L)

e e e v s e

1070 PRINT "YOU WERE PRESIDENT FOR ";Y +
(Z * .25);" YEARS"
1080 PRINT "DURING YOUR TERM OF OFFICE,

1090 PRINT "POPULATION ROSE BY ";P - 3 *

1100 PRINT "THE UNEMPLOYMENT RATE BECAME
". INT (U * 1000 / P) / 10;"%"

1110 PRINT "AND THE INFLATION RATE BECAM
E ": INT (10 * IP) / 10;"%"
1120 PRINT "STANDARD OF LIVING CHANGED B
Y "; INT ((2 * ((RGDP / AGDP) *
100) - 100) / 3);"a"
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1130 PRINT "AND THE BUDGET SURPLUS/DEFIC
1T WAS $M"; INT (10 =*
BD) / 10

1140 END

1150 REM ekl ke deseck e e sl e ke ke

1160 REM INITIALIZATION

1170 HOME

1180 GOSUB 8020

1190 ML = 1000 * 1000

1200 P = 3 * ML

1210 U = P / 10: REM UNEMPLOYMENT

1220 IV = 236: REM INVESTMENT

1230 GE = 118: REM GOVERNMENT EXPENDITUR
E

1240 GU = 0: REM COST OF UNEMPLOYMENT

1250 GI = 0: REM INCOME FROM TAXES

1260 WN = 100: REM NEW WAGES

1270 WO = 100: REM OLD WAGES

1280 IP = 5: REM INFLATION PERCENT

1290 GDP = 440: REM GROSS DOMESTIC PRODU
cT
1300 AGDP = 440: REM BASE YEAR GDP
1310 RGDP = 440: REM REAL GDP
1320 CN = 354: REM ECONOMIC CONSTANT (US
ED THROUGHOUT SIMULATION)
1330 Z = 1:GAME = 0:FLAG = 0
1340 Y = O0: REM YEAR
1350 PRINT "ENTER YOUR LAST NAME"
1360 INPUT AS$
1370 RETURN
8000 REM SOUND ROUTINE
8010 POKE 10,PZ: POKE 11,DZ: CALL 768: R
ETURN
8020 POKE 768,173: POKE 769,48: POKE 770
+192% POKE ¥#71.,136: POKE 72,20
8: POKE 773,4
8030 POKE 774,198: POKE 775,11: POKE 776
; 240 POEE 777.,8: POKRE 778,;202:
POKE 779,208: POKE 780,246
8040 POKE 781,166: POKE 782,10: POKE 783
,76: POKE 784,0: POKE 785,3: POKE
786,96
8050 RETURN
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STOCK MARKET / Apple lle version

208

10 REM STOCKMARKET

15 REM APPLE IIE/IIC VERSION
20 HOME

30 GOSUB 8020

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

50 S(1) = 1.49:S(2) = 1.99:S5(3)
4) = 2.99:3(5) = 3.49

60 N(1) = 2000:N(2) = 1500:N(3) = 1200:N(
4) = 1000:N(5) = 800

70 BB = 265:TV = 15000:QQ = 15000:DAY = 1
80 PRINT : PRINT "ENTER YOUR GOAL FOR TH
IS SIMULATION,"

90 PRINT TAB( 8)"$16,000 TO $100,000"

100 INPUT GOAL

110 IF GOAL < 16000 THEN PRINT "TOO LOW
1". GOSUB 5000: GOTO 80

120 IF GOAL > 100 * 1000 THEN PRINT "TO
O HIGH!": GOSUB 5000: GOTO 80

130 REM Heokckokck oo R s R s R R R

140 REM MAJOR LOOP

150 FOR C =1 TO 5

160 REM ADJUST THE 55 IN THE NEXT LINE
TO MODIFY THE GAME; 80 VERY HAR

D, 30 VERY EASY

INT ( RND (1) * 55) + 1

2.49:S(

170 D(C) =

180 P(C) = INT ( RND (1) * (100 - D(C)))
¢ 1

190 NEXT C

200 GOSUB 230
210 GOTO 460
220 REM she e ofe e sk e sfe s e s ke sk s e sk sk sk ke skooke

230 REM PRINT OUT

240 HOME
250 PRINT " e
1"
255 GOSUB 5200
260 PRINT "DAY "DAY" YOUR GOAL IS
$"GOAL

270 PRINT Mo
"

— e e e — —

280 PRINT "COMPANY NUMBER:"
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290 PRINT TAB( 2)1: TAB{ 9)2: TAB( 16)3
v+ TAB( 2Z5)4: TAB( 32)5
295 PRINT
300 PRINT "CHANCE OF INCREASE ()2
310 PRINT TAB( 2)P(1); TAB( 9)P(2): TAB
¢ 36)PC3): TAB({ 25)P(4) ¢ TAB( 3
2)P(5)
315 PRINT
320 PRINT "CHANCE OF DECREASE (% )2"
330 PRINT TAB( 2)D(1); TAB( 9)D(2); TAB
( 16)D(3); TAB( 25)D(4); TAB( 3
23 5)
233 PRINT
340 PRINT "CURRENT VALUE PER SHARE:"
350 PRINT "5": INT (S(1) = 100) / 100 T
AB( 8)"$"; INT (S(2) * 100) /£ 1
00; . :
360 PRINT TAB( 15)"§": INT (S(3) * 100)
/ 100; TAB( 23)"$": INT (S(4) *
100) / 100;
370 PRINT TAB( 30)"$": INT (S(5) * 100)
/ 100
375 PRINT
380 PRINT "NO. OF SHARES HELD:"
390 PRINT TAB( 2)N(1); TAB( 9)N(2): TAB
( 16)N(3); TAB( 24)N(4); TAB( 3
1)N(5)
395 PRINT
400 PRINT "BANK $"; INT (BB)" TOTAL WORT
H $"; INT (TV)
B0 PRIVWT i oo o s i i 5
L
420 IF TV > GOAL THEN PRINT "YOU'VE HIT
YOUR FINACAIL GOAL!": GOSUB 55
00: END

430 RETURN
G40  REM  kskskosk kil ok ok sk sk ok ok sl sk s o s sk sk ook ko

450 REM k% SELL *%

460 PRINT "DO YOU WANT TO SELL ANY SHARE
S (Y/N)?"

470 GET A$

480 IF A$ < > "Y" AND A$ < > "N" THEN
470
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490 IF A$ = "N" THEN 690

500 GOSUB 230

510 PRINT "WHICH ONES TO SELL? ";

520 GET A$

530 IF A$ < "1" OR A$ > "5" THEN 520

540 C = VAL (A$)

550 PRINT " OK ";C

560 PRINT "HOW MANY OF ";C;" TO SELL ";
570 INPUT N

580 IF N > N(C) THEN PRINT "YOU DON'T H

AVE THAT MANY!"™: GOSUB 5000: GOTO

570
590 REM  kssdoksdorskokfokook sk skokosk sk sdok ok
600 REM ADJUST FIGURES AFTER SALE
610 BB = BB + S(C) * N: REM ADD VALUE TO
BANK
620 N(C) = N(C) - N: REM SUBTRACT NO. SO

LD

210

630 TV = 0: REM SET TOTAL WORTH TO ZERO
640 REM NOW DETERMINE CURRENT WORTH

650 FOR C = 1 TO 5

660 TV = TV + N(C) * S(C)

670 NEXT C |

680 TV = TV + BB: REM ADD IN BANK BALANC

690 GOSUB 230
700 REM ksksssioksdokokiooololok s kokokokokokx

710 REM ¥k BUY *%
720 PRINT "DO YOU WANT TO BUY ANY SHARES
(Y/N)?"

730 GET AS$
740 TIF A$ < > "Y" AND A$ < > "N" THEN

130

750 IF A$ = "N" THEN 890

760 GOSUB 230

770 PRINT "WHICH COMPANY TO BUY? ";

780 GET A$

790 TIF A$ < "1" OR A$ > "5" THEN 780

800 C = VAL (A$)

810 PRINT " 0K ":C

820 PRINT "HOW MANY OF ";C;"™ TO BUY ";
830 INPUT N

840 IF N * S(C) > BB THEN PRINT "YOU DO
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N'T HAVE ENOUGH MONEY!": GOSUB
5000: GOTO 830

850 REM  steskosksiook s ok oo oo sl sheoske s s sloos oo sle sl she oo s sl she ke ok
860 REM ADJUST FIGURES AFTER BUY
870 BB = BB - S(C) * N

880 N(C) = N(C) + N

890 TV = 0

900 FOR C = 1 TO 5

910 TV = TV + N(C) * S(C)

920 NEXT C

930 TV = TV + BB

940 GOSUB 230

950 REM sk ks ol sk ok sk ofe s ok oie s ok sk ofe ok sk ke ol ok s ole sle o ok
960 REM MODIFY ALL INDICATORS

970 TV = 0

980 FOR C = 1 TO 5

990 K = INT ( RND (1) * 100) + 1
1000 TIF K < P(C) THEN S(C) = S(C) * (1 +
(P(C) / 1000))

1010 K = INT ( RND (1) * 100) + 1
1020 IF K < D(C) THEN S(C) = S(C) / (1 +
(D(C) / 1000))

1030 TV = TV + (S(C) * N(C))

1040 NEXT C

1050 TV = TV + BB

1060 QQ = QQ * 1.005

1070 W = (TV * 100 / QQ) - 100
1080 IF W = O THEN W = .1
1090 W = W + 6

1100 IF W < 1 THEN W = 1

1110 IF W > 15 THEN W = 15

1120 RESTORE

1130 FOR T =1 TO W

1140 READ A$

1150 MNEIT T

1160 PRINT

11?0 REM ek kol ko ko

1180 REM GIVE RATING, START NEW ROUND
1120 PRINT "YOUR RATING AFTER THAT ROUND
OF

1200 PRINT "TRADING IS '";Ag$;"'"

1210 PRINT : PRINT TAB( 5)"<PRESS SPACE
BAR TO CONTINUE>"
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1220 GET A$: IF A$ < > " " THEN 1220: R
EM NOTE SPACE BETWEEN QUOTE MA
RKS

1230 DAY = DAY + 1
1240 GOTO 150
1250 DATA "HOPELESS","VERY, VERY, POOR"
1260 DATA "TERRIBLE","AWFUL","BAD"
1270 DATA "VERY ORDINARY","AVERAGE"
1280 DATA "REASONABLE","A LITTLE ABOVE
AVERAGE"
1290 DATA  "FAIRLY GOOD","GOOD","VERY G
00D"
1300 DATA "GREAT","EXCELLENT","SUPERLAT
IVE"
5000 P = 50:D = 100
5010 GOSUB 8000
5020 RETURN
5200 P = 150:D = 200
5210 GOSUB 8000
5220 RETURN
5500 P = 250:D = 5
5510 GOSUB 8000
5520 P = P - 10
5530 IF P > 10 THEN GOTO 5510
5540 RETURN
8000 REM  SOUND ROUTINE
8010 POKE 10,P: POKE 11,D: CALL 768: RET
URN
8020 POKE 768,173: POKE 769,48: POKE 770
,192: POKE 771,136: POKE 772,20
8: POKE 773,4 |
8030 POKE 774,198: POKE 775,11: POKE 776
. 240: POKE 777,8: POKE 778,202:
POKE 779,208: POKE 780,246
8040 POKE 781,166: POKE 782,10: POKE 783
,76: POKE 784,0: POKE 785,3: POKE
786,96
8050 RETURN
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10 REM DETROIT CITY

15 REM APPLE IIE/IIC VERSION
20 GOSUB 1640: REM INITIALIZE
30 GOTO 110

40 MT = MT

+ 1: REM COUNTS MONTHS

50 GOSUB 650
60 IF TP > 200 THEN 1560

70 PRINT "DO YOU WANT TO RESIGN (Y/N)?"
80 GOSUB 1010

90 IF A$ = "Y" THEN PRINT "OK, CHIEF":P

Z = 50:D =
100 GOSUB
110 GOSUB
120 FOR T
130 GOSUB
140 PRINT

(YXN)?"

150 GOSUB
160 IF AS$
170 IF SF
180 PRINT
(Y/N)2"

190 GOSUB
200 TIF AS$
210 GOSUB
220 INPUT

HE

250: GOSUB 8000: END

1380

650

= 1 TO 1000: NEXT T

850

"DO YOU WANT TO EXPAND OUTPUT
1010

= "Y" THEN 1080

= 1 THEN 210

"DO YOU WANT TO SELL FACTORY 4
1010

= "Y" THEN 1250

650

"HOW MANY EMPLOYEES TO HIRE ";

230 NE = NE + HE: IF HE > O THEN 260

"HOW MANY EMPLOYEES TO FIRE ":

- HE
650

270 P1 = AS: REM SET Pl EQUAL TO OLD PRI

240 INPUT
HE

250 N = NE

260 GOSUB
CE

280 INPUT
AS

"WHAT IS YOUR SELLING PRICE ";

290 REM NEXT LINE REJECTS TOO BIG A CHA
NGE IN SELLING PRICE
300 IF ABS (Pl - AS) > 2500 THEN PRINT

"TOO BIG A

CHANGE FOR THE MARK

ET": GOTO 280
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310 HOME

320 PRINT : PRINT : PRINT .

330 MI = INT ( RND (1) * 4000) + 48 * 10
00: REM THIS MONTH'S SALES BY

INDUSTRY

340 C = C + 1: REM COUNTS NUMBER OF MONT
HS

350 IF C < 3 THEN 470

360 M = INT ( RND (1) * 10 + 1) / 4: REM

INFLATION

370 HOME

380 PRINT "INFLATION RATE THIS QUARTER I
g " M o n

390 PRINT "AVERAGE WAGES BILL WILL NOW R
ISE TO"

400 AW = (AW * M / 100) + AW

410 PRINT TAB( 8)"$"; INT (AW)" PER EMP
LOYEE"

430 PRINT : PRINT TAB( 12)"ANY KEY TO C
ONTINUE"

440 GET V§
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) * MI / 100: RE
M SALES BASED ON INDUSTRY SALE

S

490 REM NEXT LINES SET LOWEST FIGURE FR
OM 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): GOTO 540

510 IF Y(2) < Y(1) AND Y(2) < M(5) THEN
Y(3) = Y(2): GOTO 540

520 Y(3) = M(5)

530 REM NEXT LINES DETERMINE MONTHLY SA
LES

540 TIF ABS (Pl - AS) < 501 THEN Y(3) =
3.6 % Y(3) / 3
© 550 TIF Y(3) > M(5) THEN Y(3) = Y(3) - 19
75: GOTO 550

560 MC = (MC * M / 100) + MC

570 EF = Y(3) / M(5) * 100: REM EFFICIEN
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CY Z AS SALES DIVIDED BY TOTAL
OUTPUT ;
580 AC = (MC * ( ABS (85 - EF) / 3) / 100
) + MC: REM AVERAGE COST PER V
EHICLE
590 MP = ((Y(3) * (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
630 GOTO 40
640 REM MRk ke ko kesksk ek
650 REM REPORT PRINTOUT
660 HOME
665 PZ = 100:DZ = 100: GOSUB 8000
670 PRINT "INDUSTRY SALES ";MI;"™ IN MONT
H ";MT
680 IF MT > O THEN PRINT "YOUR SALES: "
s INT (¥(3)):" (™3 INT (Y(3) *
1000 / MI) [/ 10;M"% OF TOTAL)™

e e —— — — —

700 PRINT "YOU HAVE ";NE;" EMPLOYEES"
710 PRINT "AVERAGE WAGES ARE $"; INT (AW

720 PRINT " OR $M "; INT (AW * NE / (100
* 1000) / 12) / 10;" PER MONTH
"

T30 PRINT PVesomwonwmsauaaisgsm e

if
740 IF MT = O THEN RETURN
750 PRINT "AVERAGE COST PER VEHICLE IS $
"; INT (AC)
760 PRINT "AND AVERAGE SELLING PRICE IS
$"; INT (AS) |
770 PRINT "SO THE AVERAGE PROFIT IS $":
INT (AS - AC)
780 PRINT "OR $M "; INT ((AS - AC) * Y(3
) / (100 * 1000)) / 10:" PER MO

NTH"

790 PRINT Vowwewy cosone e smme i

— e — i s —— —

215



Apple lie

800 PRINT "PROFIT FOR THE MONTH IS $M ";
MP / 10
810 PRINT "& TOTAL PROFIT TO DATE IS $M
". INT (TP * 10) / 10
820 PRINT Mo
I

— e —— — i ——

830 RETURN |
840 REM sesksksdordoksdokodoksokfoksoksok sk

850 REM MONTH REPORT

860 HOME

865 PZ = 150:DZ = 100: GOSUB 8000

880 PRINT Misreuuesssmmamsmme i
_________ 1]

890 PRINT "MAXIMUM MONTHLY OUTPUT:"

900 PRINT TAB( 3)"FACTORY 1: "; INT (M(
1)) ;

910 PRINT TAB( 3)"FACTORY 2: "; INT (M(
2))

920 PRINT TAB( 3)"FACTORY 3: "; INT (M(
3))

930 IF SF = 1 THEN 960

940 PRINT TAB( 3)"FACTORY 4: "™; INT (M(
4))

g5 PO Fessosmeansssasmssaup o

it

— —— —— o — —

9060 PRINT "TOTAL OUTPUT IS "™; INT (M(5))

970 PRINT "= e e

980 PRINT "EFFICIENCY LEVEL IS "; INT (E
F): "o

990 RETURN

1000 REM s o o o ok o ofe e ol sfe e sk sk sk ok sk sk ok R

1010 REM GET REPLIES

1020 GET A$ '

1030 IE A% ¢ o "™ AND A ¢ o “N* THEN

1020

1040 PRINT TAB( 22)AS$

1050 FOR J = 1 TO 500: NEXT J

1060 RETURN

1070 REM  #esde ks ook desiookokskok ek s o ok ¢

1080 REM INCREASE OUTPUT? .

1090 IF M(4) = O THEN X = 15: GOTO 1110

1100 X = 18

216



—— i ——

1140

Apple Ile
PRINT "IT WILL COST $M ";X:;" TO EXP

PRINT TAB( 8)"OUTPUT BY 1Z"
i

—

PRINT "HOW MANY Z DO YOU WISH TO RA

ISE OUTPUT?"

1150 INPUT EP: IF EP < O OR EP > 100 THE
N 1150

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 - EX * X

1220 FOR T = 1 TO 500: NEXT T

1230 GOTO 170

1240 REM ksl skosk stk ok o ook ok ok stesieosk sk slesle stk

1250 REM SALE OF FACTORY FOUR

1260 PRINT "FACTORY FOUR IS VALUED FOR S
ALE AT $M 104"

1270 PRINT "YOU CAN'T REBUY IT LATER IF
YOU SHLE Jhan _

1280 PRINT "DO YOU WANT TO SELL (Y/N)?2"

1290 GOSUB 1010

1300 IF A$ = "N" THEN 210

1310 TP = TP + 104

1320 SF = 1

1330 M(5) = M(1) + M(2) + M(3)

1340 M(4) = O

1350 GOTO 170

1360 REM sk sk sk oiesie sk ok o ok s sk ok si sk sl ok sk sk ok ok

1370 REM CHECK ON LOSSES

1380 1IF MP > O THEN SA = 0: GOTO 1480

1390 SA = SA + 1

1400 IF SA > 11 THEN 1420

1410 GOTO 1480

1420 HOME :PZ = 150:D = 250: GOSUB 8000:

PZ = 150:DZ = 250: GOSUB 8000

1430

PRINT : PRINT "YOU JUST MADE YOUR T

WELFTH MONTHLY"

1440
1450

FRINT “"LOSS IN A BOW: suwwn vawe
PRINT TAB( 6)"YOUR EMPLOYMENT"
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1460
BAL
1470
1480
1490
1500

T, THE

1510
1520
1530
1540
1550
1560
1570
1580

NY HAS

1590

MADE"

1600
RDH
1610
1620
1630
1640
1650
1660
1670
1680

LOYEES

1690
GE
1700
1710
1720
1736
1740
0
1750
1760
1770
1780
1790
5000

218

PRINT TAB( 6)"IS HEREBY TERMINATED

END

IF TP > = - 250 THEN 1530

HOME :PZ = 200:DZ = 250: GOSUB 8000
PRINT PRINT "UNDER YOUR MANAGEMEN

COMPANY HAS"
PRINT "LOST MORE THAN $M 250!!"
GOTO 1450

IF TP > 200 THEN 1570

RETURN
REM  eskesteskoskokokokokskoksdolod skokokskoksolok

REM SWEET SWEET SUCCESS!!!
HOME : GOSUB 5000
PRINT : PRINT "WELL DONE! THE COMPA
MADE MORE"
PRINT " THAN $M 200. YOU'VE BEEN
PRINT " A MEMBER OF THE BOA
FOR T = 1 TO 2000: NEXT T
END
REM  sksieosteosiosk sl e sje sk sie sie sk sle sie o o s sje o sie 3 o 3¢
REM INITIALIZATION
HOME
GOSUB 8020
DIM M(5),Y(5)
NE = 12000: REM STARTING NO. OF EMP
AW = 22995: REM STARTING AVERAGE WA
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 =
FOR J =1 TO 5
READ M(J)
NEXT J
RETURN
DATA 8900,3250,2500,1625,16275
PZ = 200:DZ = 50



5010
5020
5030
5040
5050
8000
8010
ETURN
8020
s 192:

8030
, 240

8040

Apple Ile
FOR TL = 1 TO 5

GOSUB 8000

FOR TH = 1 TO 50: NEXT TH
NEXT TL

RETURN

REM SOUND ROUTINE
POKE 10,PZ: POKE 11,DZ: CALL 768: R

POKE 768,173: POKE 769,48: POKE 770
POKE 771,136: POKE 772,20
8: POKE 773,4

POKE 774,198: POKE 775,11: POKE 776
POKE 777,8: POKE 778,202:

POKE 779,208: POKE 780,246

POKE 781,166: POKE 782,10: POKE 783

,/76: POKE 784,0: POKE 785,3: POKE

8050

786,96
RETURN
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GRIDIRON/ Apple lie version

10 REM GRIDIRON

15 REM APPLE IIE/IIC VERSION
20 HOME

30 GOSUB 8020

40 GOSUB 70

50 GOTO 220
60 REM  skorsksksksioksksioksdskokskokokoiok

70 . FOR X = 1 TO 2000: NEXT X

80 RETURN

100 PRINT A$;SA

110 PRINT B$;SB

120 RETURN

130 REM Seckesk e ekl sfefe sk sk sksk sk sk sk sk kok sk vk ok

140 IF Z$ = A$ THEN Z$ = B$: RETURN

150 Z$ = A$: RETURN

170 PRINT " >PRESS ANY KEY<"

180 GET M$

200 P = 100:D = 50: GOSUB 8000: PRINT TA
B( 18)"OK": RETURN

210 REM LR RS

220 REM INTIALISE

230 DEF FN A(X) = INT ( RND (1) * X) +
1

240 PRINT "ONE PLAYER OR TWO"

250 INPUT X

260 IF X <1 OR X > 2 THEN 250

270 IF X = 1 THEN VC = 1:A$ = "SILICON C
OWBOYS ": GOTO 300

280 PRINT "WHAT IS THE NAME OF THE HOME
TEAM?"

290 INPUT A$: IF A$ = "" THEN 290

295 A$ = A$ + " "

300 PRINT "AND THE NAME OF THE VISITING
TEAM?"

310 INPUT B$: IF B$ = "" THEN 310

315 B$ = B$ + " "

320 Z$ = A$:NU = 35

330 HOME

340 PRINT "THERE ARE '"; INT (10 * (60 -
(W / 4))) / 10;" MINUTES TO,6GO"

350 PRINT TAB( 8)Z$;"TO KICK OFF"
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"YOU ARE ON YOUR OWN ";NU;" YA
= 1 AND Z$ = A$ THEN GOSUB 70
"T0 XICK OFR.
170
A(20) + 40
Z$ s "HAVE..."
70
=1 TO A
NT (X / 3): IF PX < 1 THEN PX
TAB( PX)"KICKED ";X:" YARDS"
+ X
70
"THE BALL IS CAUGHT!™
70
A(30) + 10
=1 TO A
/ 5: IF PX < 1 THEN PX = 1

TAB( PX)"AND RETURNED ":X:" Y

BS (100 - NU + X)
140

"THE BALL IS DOWN ON"
Z§"'S ";NU;" YARD LINE"

= A$ AND VC = 1 THEN COSUB 70
170

:DN = 0:SL = NU

60 OR W = 180 THEN 2010

120 THEN 2070

240 THEN 2140

LEFT$ (A$,6);"™ ":SA:" "; LEFT
+SB

INT (10 * (60 - (W / 4))) / 1

360 PRINT
RD LINE"
370 IF VC
: GOTO 400
380 PRINT
390 GOSUB
400 A = FN
410 PRINT
415 GOSUB
420 FOR X
425 PX = I
= 1
430 PRINT
440 NEXT X
450 NU = NU
460 GOSUB
470 PRINT
480 GOSUB
490 A = FN
500 FOR X
205 PX = X
510 . PRINT
ARDS"
520 NEXT X
530 NU = A
540 GOSUB
560 PRINT
240 PRINT
580 IF Z%
: GOTO 600
590 GOSUB
600 TG = 10
610 IF W =
620 IF W =
630 IF W =
640 HOME
650 PRINT
$ (B$,6);" "
660 PRINT
0;" MINUTES TO GO"
670 GOSUB

70
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680 PRINT M-—mmmmmmmmmmmmmmmmmm o m—mmms
n
690 PRINT Z$;"IN POSSESSION"
700 PRINT TAB( 4)DN;" DOWN"
710 PRINT TAB( 4)TG;" YARDS TO GO"
720 PRINT “eommmmmmm—mm—mmmmmmmmm o m—— =
"
730 PRINT "START AT ";SL;" YARD LINE"
740 PRINT "NOW ON ";NU;" YARD LINE"
750 PRINT 100 - NU;" YARDS TO TOUCHDOWN"
760 PRINT "M--m———m——mm———mm—mmmm—mmmmmm
1L
770 PRINT "ON THIS PLAY ";
780 IF Z$ = A$ THEN PRINT A$;"CAN": GOT
0 800
790 PRINT B§;"CAN"
800 PRINT "EITHER 1 - THROW"
810 PRINT " 2 - CARRY"
§29 PRINT "  OR 3 - PUNT"
830 PT = O
840 IF Z$ = A$ AND VC = 1 AND DN < 3 THE
N PT = 2: GOTO 900
850 IF Z$ = A$ AND VC = 1 AND TG < 7 THE
N PT = 2: GOTO 900
855 IF Z$ = A$ AND VC = 1 AND DN > 2 THE
N PT = 3: GOTO 900
860 7$ = A$ AND VC = 1 AND (100 - NU)
¢ 31 THEN PT = 3: GOTO 900
870 IF Z$ = A$ AND VC = 1 THEN PT = 1: G
0TO 900
880 GET K$: IF K$ < "1" OR K§ > "3" THEN
880
890 PT = VAL (K$): PRINT TAB( 10)"OK ";
P
900 GOSUB 70
910 W = W + 1
920 HOME
930 PRINT Z$;", YOUR QUARTERBACK HAS"
940 PRINT TAB( 8)"GOT THE BALL"
950 PRINE Mom—smmmmmmmmmo om0
1
960 PRINT "WAIT FOR THE COUNT, ";Z$;","
970 PRINT TAB( 8)"THEN HIT ANY KEY..."
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980 I$ s mwn

990 GOSUB 70

1000 GOSUB 2200

1010 IF E = 11 THEN 2340

1020 =PRINT Mot st mm o e syiomismiinis

1

1030 ON PT GOTO 1050,1310,1590

1040 REM 3 38 o 36 3k e s s sl o sk sk e sfe sl ok skook sk e sl sl sk skook ok
1050 PRINT "YOU'VE THROWN ";E * 5:" YARD
S"

1060 PRINT TAB( 4);"AND THE PLAY IS..."
1070 = FN A(8)

1080 TIF A = 1 THEN 1520

1090 A = FN A(E + )

1100 IF A = 1 THEN PRINT TAB( 20)" oq5uC
OMPLETE": GOTO 1220

1110 PRINT TAB( 20)"...INCOMPLETE":DN =
DN +

1120 GOSUB 170

1130 PRINT Meccocimmmmmm e o e i i

1

1140 TIF DN > 3 THEN 1160

1150 GOTO 610

1160 PRINT "THAT WAS YOUR FOURTH DOWN"
1170 PRINT "AND YOU'VE LOST POSSESSTON!!
"

1180 DN = 0:TG = 10:NU = ABS (100 - NU):
SL = NU

1190 GOSUB 70

1200 GOSUB 140

1210 GOTO 610

1220 GOSUB 170

1230 NU = NU + (E * 5):TG = TG - (E * 5)
1240 IF NU > 100 THEN 1800

1250 IF TG < 1 THEN 1280

1260 DN = DN + 1: IF DN > 3 THEN 1160
1270 GOTO 610

1280 DN = 0:TG = 10:SL = NU

1290 GOTO 610

1300 REM 35 e 3ie s o ook ok s ok s ook skosk sk skl sk ok ok

1310 = FN A(15)

1320 IF A = 1 THEN 1510

1330 = A - 5
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1340 IF E < O THEN 1440

1350 IF E = 0 THEN E = 1: GOTO 1370

1360 PRINT "GOOD SNAP, PASS AND RUN"
1370 PRINT "YOU'VE GAINED ";E;" YARDS"
1380 GOSUB 170

1390 TG = TG - E:NU = ABS (NU + E):DN =
DN + 1

1400 IF NU > 100 THEN 1800

1410 IF TG < 1 THEN 1280

1420 IF DN > 3 THEN 1160

1430 GOTO 610

1440 PRINT "GREAT RUNNING BY THE OPPOSIT
TON HAS"

1450 PRINT "CAUSED YOU TO LOSE "; ABS (E
);" YARDS"

1460 TG = TG - E:NU = NU + E:DN = DN + 1

1470 GOSUB 170

1480 IF DN > 3 THEN 1160

1490 GOTO 610

1500 REM sl s sk sk ok ok ok ok ok sk ok ok ofe s sk sk ol sk e ks Rk

1510 PRINT "BAD SNAP...YOU'VE"

1520 PRINT "FUMBLED...AND"

1530 PRINT "YOU'VE LOST POSSESSION..."

1540 NU = 100 - NU:DN = 0:TG = 10:SL = NU

1560 GOSUB 170 .
1570 GOTO 460 :

1580 REM deseskeskok ok kR R R R R AR R FFF

1590 PRINT "NICE PUNT..."

1600 PRINT "YQU'VE KICKED ";E * 4;" YARD
S'Il

1610 NU = NU + E * E

1620 TIF NU > 100 THEN 1650

1630 PRINT " e e =

"

1640 GOTO 460

1650 A = FN A(3)

1660 TIF A > 1 THEN 1740

1670 PRINT "BUT YOU'VE MISSED THE GOAL"

1680 IF NU - E * 4 < 80 THEN NU = ABS (
100 - (NU - E * 4)): GOTO 1700

1690 NU = 20

1700 DN = 0:TG = 10:SL = NU

1710 GOSUB 140
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1720
1730
1740
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GOSUB 170
GOTO 610
PRINT "...AND SCORED!"

1745 P = 50:D = 150: GOSUB 8000

1750 IF Z$ = B$ THEN SB = SB + 3: GOTO 1
770

1760 SA = SA + 3

1770 GOSUB 100

1780 GOSUB 170

1790 NU = 35: GOTO 330

1800 HOME

1810 FOR X = 1 TO 5

1820 PRINT TAB( X * 2)"TOUCHDOWN!!"
1825 P = 25:D = 25: GOSUB 8000

1830 NEXT X

1840 1IF Z$ = A$ THEN SA = SA + 6: GOTO 1
860

1850 SB = SB + 6

1860 GOSUB 100

1870 PRINT "TO PLAY FOR EXTRA POINT"
1880 GOSUB 170

- 1 T
3 "

1900 PRINT "THE BALL IS SNAPPED...PREPAR
E TO KICK!"

1910 GOSUB 70

1920 GOSUB 2200

1930 IF E > 9 THEN PRINT "YOU MISSED":N
U = 20: GOTO 1970

1940 PRINT "YOU SCORED...":NU = 35

1950 IF Z$ = A$ THEN SA = SA + 1: GOTO 1
980

1960 SB = SB + 1

1970 GOSUB 140

1980 GOSUB 100

1990 GOSUB 170

2000 GOTO 330

2010 FOR X = 1 TO 10

2015 P = 200:D = 100: GOSUB 8000

2020 PRINT TAB( 2 * X)"PERIOD OVER"
2030 NEXT X

2040 GOSUB 100

2050 GOSUB 170
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2060
2070
2080
2090
2100
2110
2120
2130
2140
2151
2160
2170
2180
2190
2200
2210

GOTO 660

FOR X = 1 TO 10

PRINT TAB( X * 2)"HALF TIME"
NEXT X

GOSUB 100

Z$ = BS

GOSUB 170

NU = 35:W = W + 2: GOTO 330

FOR X = 1 TO 10

PRINT TAB( X * 2)"GAME OVER"
NEXT X

GOSUB 100

END

REM  skskskskokskofosiokskok dokokok ook skokokokok ok

E = B:X = 10

IF 2$ = A$ AND VC = 1 THEN PRINT "

THIS ONE FOR ";A$: GOTO 2290

226

2220
2230
2240
2250
THEN
2202
2250

RETURN

2260
2270
2280
2290
2300
2310
2320
2330
2340
2350
2360
2370
2380
2390
2400

2410

2420
2430

=E + 1:X = X -1

PRINT TAB( E):E

FOR Y =1 TO X * 1.5

= PEEK ( - 16384) - 128: IF I > O

I$ = CHR$ (I)

POKE - 16368,0 '
IF I$ < > "™ THEN Y = X ¥ 1.5 + 1l:

NEXT Y
IF E = 11 THEN RETURN

GOTO 2220

FOR E =1 TO FN A(7) + 2

FOR J = 1 TO 60: NEXT J

PRINT TAB( E);E

NEXT E

RETURN

PRINT "TOO LATE!!"

PRINT "YOU'VE BEEN SACKED!!"
= FN A(4)

IF E = 3 THEN 2430

PRINT "AND LOST FIVE YARDS!"

TG = TG + 5:DN = DN + 1:NU = NU - 5

GOSUB 170

IF DN > 3 THEN 1160

GOTO 610

PRINT "AND LOST POSSESSION!"
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2440 DN = O:NU = ABS (100 - NU + 5):SL =

NU:TG = 10
2450 GOSUB 170
2460 GOSUB 140
2470 GOTO 610
8000 REM SOUND ROUTINE
8010 POKE 10,P: POKE 11,D: CALL
URN
8020 POKE 768,173: POKE 769,48
,192: POKE 771,136: POKE 772,20
8: POKE 773,4
8030 POKE 774,198: POKE 775,11
,240: POKE 777,8: POKE 178.202:
POKE 779,208: POKE 780,246
8040 POKE 781,166: POKE 182,10
,/6: POKE 784,0: POKE 785,3: POKE
786,96
8050 RETURN

768: RET

POKE 770

POKE 776

POKE 783
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10 REM TENNIS

15 REM APPLE IIE/IIC VERSION

20 HOME

30 GOSUB 8020

40 AA = 0:BB = 0:T = 0:KA = O

50 XA = 0:YA = 0:2A = 0

60 XB = 0:YB = 0:ZB = 0

70 DEF FN A(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 A$ = "BJORNX":VC = 1
110 IF VC = 1 THEN 160

120 PRINT "PLEASE ENTER A SIX-LETTER NAM
EI'I ;

130 INPUT "NAME OF FIRST PLAYER ";A$

140 IF LEN (A$) < 6 THEN A$ = A$ + " ":
GOTO 140

150 A$ = LEFT$ (A$,6)

160 TINPUT "NAME OF SECOND PLAYER ";B$
170 IF LEN (B$) < 6 THEN B$ = B$ + " ":
GOTO 170

180 B$ = LEFT$ (B$,6)

190 S = 1:AA = 1:BB = 1

200 HOME

210 P$ = A$:R$ =

228 REM ek hckokchokkch ek w

230 IF P$ = A$ THEN R$ = BS$

240 1IF P$ = B$ THEN R$ = AS

250 PRINT P$;" SERVING"
1260 PRINT "DO YOU WANT TO SERVE 1 - FAST
270 PRINT " OR 2 - SLOW
]

280 IF P$ = A$ AND VC = 1 AND SC = O THE
N KB = 1: GOSUB 1720: GOTO 330

290 IF P$ = A$ AND VC = 1 AND SC = 1 THE
N KB = 2: GOSUB 1720: GOTO 330

300 K$ = "":K = PEEK ( - 16384) - 128: I
FK >0 THEN K$ = CHR$ (K): POKE

228
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310 JI¥ X$ < "1™ OR E$ > ™2™ THEN 300

320 KB = VAL (K$)

330 PRINT : PRINT TAB( 6)XB; TAB( 10)">
IT'S A ";

340 IF KB = 1 THEN PRINT "FAST";

350 IF KB = 2 THEN PRINT "SLOW";

360 PRINT " SERVE..."

370 GOSUB 1720

0380 IF KB = 1 THEN EB = FN A(3): GOTO &
390 EB = FN A(8)

400 IF EB = 1 THEN 450

410 IF EB = 3 AND SC = O THEN 520

420 IF EB = 3 AND SC = 1 THEN 590

430 GOTO 670

440 REM edeechkRkhekkechokhokshheksk ek sksksk

450 HOME : PRINT

460 PRINT TAB( 8)"....ACE..."

470 GOSUB 1720

480 SC = 0

490 IF P$ = A$ THEN 1140

500 GOTO 1150

510 REM Mk ok ke kol kokkok

520 HOME : PRINT

530 PRINT TAB( 12)"....0UT...."

540 PRINT TAB( 8)"...SECOND SERVE..."
550 GOSUB 1720

560 SC = 1

570 GOTO 230

580 REM 3k ok sk ok sk ok sk sk ol ol i e ol ol e e oo ol ol sl e oo sk e ke
590 HOME : PRINT

600 PRINT TAB( 12)"....0UT...."

610 PRINT TAB( 9)"....DOUBLE FAULT...."
620 GOSUB 1720

630 SC = 0

640 IF P$ = A$ THEN 1150

650 GOTO 1140 |

660 REM ok ok ok ok o o ofe o oo ol sk s ol sl sk sl sl sk sk e s ke skeok
670 SC = O

680 HOME : PRINT

690 POKE - 16368,0

700 PRINT R$;", THE BALL IS": PRINT "IN
YOUR COURT"
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16 PRINE Peeresemmmace, "
720 IF R$ = A$ AND VC = 1 THEN 750 |
730 PRINT "HIT ANY KEY, WHEN YOU SEE THE
ZERO, TO RETURN THE BALL..

750 X = 4 * FN A(3):Y = X

760 GOSUB 1720

770 E = 5

780 PRINT TAB( 2 * (11 - E));E

790 Y = Y - 1

800 S§ = "":S81 = PEEK ( - 16384) - 128:

IF S1 > 0 THEN S$ = CHR$ (S): POKE

- 16368,0
810 IF S$ < > "" AND E = O THEN 890
820 IF S$ < > "" THEN 990

830 IF Y > 0 THEN 790

840 E = E -~ 1:Y = X

850 IF'E < - 1 THEN 990

860 'IF E= - 1 AND R$ = A$ AND VC =1 T
HEN 890 '

870 GOTO 780
880 IF KB = 1 THEN FA = FN A(2): GOTO 1

000

230

890 EA = FN A(4): GOSUB 5000

900 IF E = O AND R$ = A$ AND VC = 1 THEN
EA = FN A(8)

910 IF EA = 1 THEN 940

920 IF R$ = A$ THEN R$ = B$: GOTO 670
930 R$ = A$: GOTO 670

940 PRINT R$;", YOU,VE HIT THE BALL"

950 PRINT TAB( 8)"™0UT OF PLAY..."

960 GOSUB 1720

970 IF R$ = A$ THEN R$ = B$: GOTO 1150
980 GOTO 1140

990 EA = FN A(4)

1000 IF EA = 1 THEN 1070

1010 PRINT "YOU MISSED THE BALL, AND..."
1020 GOSUB 1720

1030 PRINT "IT WAS IN...BAD MISTAKE"
1040 GOSUB 1720

1050 IF R$ = A$ THEN R$ = B$: GOTO 1150
1060 GOTO 1140

1070 PRINT "YOU MISSED THE BALL AND..."
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1080 GOSUB 1720
1090 PRINT ™ IT WAS OUT..WELL LEFT"
1100 GOSUB 1720
1110 IF R$ = A$ THEN R$ = B$: GOTO 1140
1120 GOTO 1150
1130 REM 3 33 o s e e e sl sfe e e e e sl s e ole e s sk e skeskeok
1140 AA = AA + 1: GOTO 1160
1150 BB = BB + 1
1160 IF AA < 5 AND BB < 5 THEN 1230
1170 IF (BB > 4 AND AA < 4) OR (BB > 4 A
ND BB - AA > 1) THEN AA = 1:BB =
1: GOTO 1500
1180 TIF (AA > 4 AND BB < 4) OR (AA > 4 A
ND AA - BB > 1) THEN AA = 1:BB =
I: GOTO 1440

1190 ° IF AA > 4 AND AA > BB THEN C$ = "AD
V':D$ = "——-_": GOTO 1320

1200 IF (BB > 4 AND BB > AA) THEN D§ ="
ADV":C8$ = "---": GOTO 1320
2%210 C$ = "{DEUCE":D$ = "{DEUCE": GOTO 13

1220 REM 3k sk sie she e ofe sk sbe sk o ok sk oo ok ke sk s sl sk ske e

1230 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 sk sl ok ole ol oo ok ste ol sk ok sfe she ste sl slesfe sk sfe she sfe o ok

1320 HOME

1330 PRINT Movwesweewrm s, "

1340 PRINT " SFT SET SETY

18350 PRINT Yusuescmvemaaoseancommn "

1360 PRINT ™ 1 2 3 GAME"
1370 PRINT AS$;" LTS Ba¥AM v
Tl g e lch

1380 PRINT B$;" MsXBs™  MaYB.M &
;ZB;" ";D$

1308 PEIR] MPoossrewemmepsssmumpes "

1400 GOSUB 1720
1410 IF T < > 1 THEN 230
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1420 END
1430 REM %% sk skosdeskskosk kot sk s e sl s sfe s s s ol s e sk o o
1440 HOME

1445 GOSUB 5500

1450 PRINT "GAME TO ";A$
1460 GOSUB 1720 |

1470 IF S = 1 THEN XA = XA + 1:C$ = "0O":
D$ = "O": GOTO 1560 '

1480 IF S = 2 THEN YA = YA + 1:C$ = "O":
D$ = "O": GOTO 1580

1490 IF S = 3 THEN ZA = ZA + 1:C$% = "0":
D$ = "O": GOTO 1600

1500 HOME

1505 GOSUB 5500

1510 PRINT "GAME TO ":B$

1520 GOSUB 1720

1530 IF S = 1 THEN XB = XB + 1:C$ = "O";
D$ = "O0": GOTO 1560

1540 IF S = 2 THEN YB = YB + 1:C$ = "0O":

D$ = "O": GOTO 1580

1550 IF S = 3 THEN ZB = ZB + 1:C$ = "0":
D$ = "O": GOTO 1600

1560 IF (XA > 5 AND XB < 5) OR (XA < 5 A
ND XB > 5) THEN 1630 |

1570 IF (XA > 5 AND XA - XB > 1) OR (XB
> 5 AND XB - XA > 1) THEN 1630

1580 TIF (YA > 5 AND YB < 5) OR (YA < 5 A
ND YB > 5) THEN 1630

1590 IF (YA > 5 AND YA - YB < 1) OR (YB
> 5 AND YB - YA > 1) THEN 1630

1600 IF (ZA > 5 AND ZB < 5) OR (ZA < 5 A
ND ZB > 5) THEN 1680

1610 IF (ZA > 5 AND ZA - ZB > 1) OR (ZB
> 5 AND ZB - ZA > 1) THEN 1680

1620 GOTO 1640

1630 S = S + 1

1640 AA = 1:BB = 1
1650 IF P$ = A$ THEN R$ = A$:P$ = B$: GO
TO 1320

1660 P$ = A$:R$ = B$: GOTO 1320

1670 REM EEEEEFIETE LSk

1680 T = 1

1690 GOTO 1320
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POKE 776

783

1700 REM  sesdkskosiosk sk ook sfeskok okl sk okok skokokok
1710 REM DELAY
1720 FOR M = 1 TO 1000: NEXT M
1730 RETURN
1740 DATA liﬁl!’rt15tr,1130n"ITEI_OI'I
5000 PZ = 200:DZ = 50
5010 GOSUB 8000
5020 RETURN
5500 PZ = 100:DZ = 50
2210 FOR TL = 1 TQ 3
5520 GOSUB 8000
5330 FOR TD = 1 TO 50: NEXT TD
5540 NEXT TL
5550 RETURN '
8000 REM SOUND ROUTINE
8010 POKE 10,PZ: POKE 11,DZ: CALL 768: R
ETURN
8020 POKE 768,173: POKE 769,48: POKE 770
,192: POKE 771,136: POKE 772,20
8: POKE 773,4
8030 POKE 774,198: POKE 775,11:
,240: POKE 777,8: POKE 778,202:
POKE 779,208: POKE 780,246
8040 POKE 781,166: POKE 782,10:
,76: POKE 784,0: POKE 785,3: POKE
786,96 -
8050 RETURN
14580 IF S = 2 THEN YA = YA + 1:C$ = "O"

:D$ = "O": GOTO 1580
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REM GRAND PRIX

10
15
20
30
40
50
60
70
80
90
100
110
120
130
140

150
AK *
160
ST *
10
ST *
180

200

REM AP
GOSUB 2

GOSUB 1

REM MA
GOSUB 1
GOSUB 2

PLE IIE/IIC VERSION

200: REM INITIALIZE

190: REM CHOOSE TRACK
REM  sksleskosdeskeskok ok sk skeofe e e ol s ok sk skode ok

JOR LOOP
20: REM PRINTOUT

80: REM ACCELERATION/CHECK

GOSUB 450: REM ENGINE/BRAKES

00: REM CORNER/POSITION
GOTO 60
REM e oo o ol o e sle e sk e sk sl sl e sl e sk e sk e s sl

REM PRINTOUT

GOSUB 5

HOME

PRINT "ENGINE TEMPERATURE "; INT
G * 10) / 10;" C. (MAX. 200)"

PRINT
10} £ 1
PRINT
10) /1
PRINT
100 / R
PRINT

PRINT

"BRAKE TEMPERATURE:
0;" C. (MAX. 500)"
" DISTANCE COVERED:
0;" METERS"

" .
R) / 100;" LAPS"
"YOU'RE IN POSITION

e INT
W "TNT

"; INT

——————————— S S e S S S S S S s S e s e —

" CURRENT SPEED:

* 10) / 10;" KPH"

210
* 5.

— e =

234

PRINT
555) /
EH

PRINT

PRINT
METERS"

PRINT

RETURN

"

10;" METERS PER MOV

L]

— i ————— —— — — —— — — —— —— . — —— —— — —— —

"CORNER APPROACHING

"RECOMMENDED SPEED:

. 1 K

—— — e S S S S R S S S S S —— T —— — —

REM et sleoole ke s ok s sk sie ook sie sieskok e sheok skodkesie sk sk
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280 REM CHECK ACCELERATION AND FACTORS
290 GET X$: IF X$ < > "Z" AND X$ < > "

M" AND X$ < > " "™ THEN 290

300 PRINT TAB( 12)"0OK"

310 X = 0

320 IF X$ = "M" THEN X = SP / 15
330 IF X$ = "Z" THEN X = - SP / 15

340 NUM = NUM + 1: REM NUMBER OF MOVES
350 SP = SP + X
360 IF SP < 0 THEN SP = 0
370 TRAV = SP * ,5555: REM DISTANCE TRA
VELLED
380 DIST = DIST + TRAV: REM TOTAL DISTAN
CE TRAVELLED
390 ENG = ENG + (X / 2) + .07: IF ENG < 7
O THEN ENG = 70 + RND (1) * 8:
REM ENGINE TEMP _ .
400 IF X > O THEN BRAK = BRAK * .9: REM
BRAKE EMP FALLING; ACCELERATIN
G
410 IF X < 1 THEN BRAK = BRAK - (3 * X)
— RND (1) * 3: REM BRAKE TEMP ;
INCREASING:; BRAKING
420 IF BRAK < 8 THEN BRAK = 8 + RND (1)
* 8
430 RETURN
440 REM  eskskokskskoskoskse skokok ok skok skoskosk sk el
450 REM CHECK ENGINE/BRAKE TEMP
460 TIF ENG > 200 THEN PRINT "YOUR ENGIN
E HAS OVERHEATED": GOSUB 5000: GOTO
830
470 IF BRAK > 500 THEN PRINT "YOUR BRAK
ES HAVE OVERHEATED": GOSUB 5000
: GOTO 830
480 RETURN
490  REM - sk sk sk osoofe ot ok ok ok ok ok ok oo s e ol ok ok okok
500 REM CHECK CORNERING SPEED AND FIELD
POSITION :
510 APP = APP - TRAYV
520 TIF APP > O THEN RETURN
530 CRASH = 0
540 IF SP > (C(C) * 1.125) THEN CRASH =
1: GOTO 690
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550 IF SP > (C(C) * 1.1) THEN GOTO 690
560 PNT = PNT + 100 - ((C(C) * 1.1) - SP)
. REM CORNERING POINTS

570 NC = NC + 1l: REM NUMBER OF CORNERS
580 CP = 96 - (PNT / NC): REM CORNERING
POSITION

500 AM = AM + A(C): REM AVERAGE NUMBER O
F MOVES ALLOWED
600 RP = NUM - AM: REM RACING POSITION.
YOUR MOVES MINUS AVERAGE MOVES
610 FP = (CP + RP) / 2: REM FIELD POSITI
ON 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
650 APP = APP + D(C)

660 IF LAP * QQ = AM THEN 910: REM RACE
OVER

670 RETURN

680 REM sesfesle ek sk hsksk ksl sk e sk sie e s sk sl sk o e e

690 REM CRASHED

700 HOME

710 PRINT "YOU CORNERED AT "; INT (10 *
SPEED) / 10;" KPH"

720 PRINT "AND THE MAXIMUM SPEED WAS JUS
T ™ C06)

730 GOSUB 2330

740 PRINT "YOU SPIN OFF THE TRACK..."
750 GOSUB 2330

760 TIF CRASH = 1 THEN GOSUB 5200: GOTO
830

770 PRINT "YOU'VE LOST 20 SECONDS, BUT Y

OU'RE ABLE TO REJOIN THE R
ACE"
780 NUM = NUM 4+ 10:SP = INT (2 * (C(C) /
3)

790 PNT = PNT + 50
800 GOSUB 2330

810 GOTO 570
820 REM  seoswskokskofskokok ko siodoleodk okl skodokokokok

830 PRINT Mivs veenmm sus AND CRASH!t11 11"
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850 PRINT "YOU ONLY COMPLETED "; INT (10
* DIST) / 10;"™ METERS"
860 PRINT "OR "; INT (DIST * 100 / RR) /
100;" LAPS AND AT THAT"

870 PRINT "STAGE WERE IN POSITION "; INT
(FP)

880 PRINT Mmoo
"

e m— —— ——— —

890 GOTO 1050
a0o0 REM SR e s e ok ol e s s ke sk ke sk sk sl sk e sk ke e e ol ok

910 REM RACE OVER

920 HOME

930 EFLAG = 1

940 FOR X = 1 TO 20

950 PRINT TAB( X)"WELL DONE, ";A$;"™ 11"
960 PRINT TAB( 21 - X)"WELL DONE ";A$;"

970 NEXT X
980 PRINT Mmoo oo
_______ i
990 PRINT "YOU MANAGED TO LAST OUT THE F
ULL ",LAP;" LAP RACE..."
1

LOOD: PRINT Mmoo s i s oo o s i
"

—— e —— e e

1010 GOSUB 2330
1020 PRINT "YOU FINISHED IN POSITION ";

INT (FP)
1030 PRINT "AFTER STARTING IN 6TH POSITI
ON ... ™

1040 GOSUB 2330

1050 PRINT "YOUR AVERAGE SPEED WAS "; IN
T (DIST * 180 / NUM) / 100;" KP

H'I'

1060 GOSUB 2330

1070 IF RP < 1 THEN RP = 1

1080 IF CP < 1 THEN CP = 1

1090 PRINT "YOU WERE "; INT ( ABS (RP));
"TH FASTEST ON STRAIGHTS," |

1100 PRINT "AND "; INT ( ABS (CP));"TH F
ASTEST ON CORNERS."
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1110 PRINT : PRINT "PRESS 'S' FOR SAME R

ACE, 'N' FOR NEW RACE, “E* T
O END"

1120 GET I$: IF I$ < > "S™ AND I$ < >
"N" AND I$ < > "E" THEN 1120

1130 IF I$ = "E" THEN END

1140 GOSUB 2240

1150 RESTORE

1160 IF I$ = "S" THEN GOSUB 1490:LAP =
L2AP: GOTO 60 '

1170 IF I$ = "N" THEN HOME : GOSUB 1250
: GOTO 60

1180 REM desteoksiocksiokkslok kool sokkodokskok

1190 REM NAME AND TRACK DATA

1200 INPUT "WHAT IS YOUR NAME, DRIVER ":
AS

1210 PRINT

1220 FOR X =1 TO 3

1230 PRINT TAB( 4 * X)"0K, GOOD LUCK, "™
;AS

1240 GOSUB 2330: NEXT X

1250 PRINT MWk skskshakokokskokkokkokkk ook okl kok sk
e sje o ok e e s sk sk ok M

1260 PRINT "WHICH RACE DO YOU WANT TO TA
KE PART IN:"

1270 PRINT

1280 PRINT TAB( 7)"BRITISH GRAND PRIX
2650MT :1"

1290 PRINT TAB( 7)"GERMAN GRAND PRIX
1700MT o 2N

1300 PRINT TAB( 7)"ITALIAN GRAND PRIX
2200MT 30

1310 PRINT TAB( 7)"MONACO GRAND PRIX
3100MT 41 '

1320 PRINT

1330 PRINT TAB( 7)"ENTER A NUMBER (1 TO
4)"

1340 GET K$

1350 IF K$ < "1" OR K$ > "4" THEN 1340

1360 GP = VAL (K$)

1370 PRINT Wk skokshoohesloskkese e el s skole sk e e e sl she e e e ke ok
ste e sk ok Sk skl sk ek

1380 PRINT TAB( 8)"OK, THE ";
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1390 IF GP = 1 THEN PRINT "BRITISH";
1400 IF GP = 2 THEN PRINT "GERMAN";
1410 IF GP = 3 THEN PRINT "ITALIAN";
1420 IF GP = 4 THEN PRINT "MONACO";
1430 PRINT " RACE"

1440 PRINT UEEEETEEE TR T ST EE T EFEEEEE T E S
FokskokokkokkgkM

1450 PRINT : PRINT "OVER HOW MANY LAPS?"
1460 INPUT LAP: IF LAP < 1 THEN 1460
1470 LAP = INT (LAP + .5):L2AP = LAP
1480 REM e e e e o

1490 REM BRITISH DATA

1500 SP = 140

1510 FOR X = 1 TO 9

1520 READ D(X): REM DISTANCE BETWEEN CO
RNERS

1530 NEXT X

1540 DATA 800,400,250,200,250,300,100,1
00, 250

1550 FOR X = 1 TO 9

1560 READ C(X): REM RECOMMENDED MAXIMUM
CORNERING SPEED

1570 NEXT X

1580 DATA 150,90,175,200,200,90,90,150,
150

1500 FOR X = 1 TO 9

1600 READ A(X): REM AVERAGE NUMBER OF M
OVES ALLOWED BETWEEN CORNERS

1610 NEXT X

16207 DATA. 8.:8¢0:002.9. 1042

1630 APP = 800:WW = 10:QQ = 24:RR = 2650
1640 IF GP = 1 THEN RETURN

1650 REM Hesk sk sk ke ke sk kol ck sk sk sksk sk ke sk sk e ok o

1660 REM GERMAN DATA

1670 SP = 85

1680 FOR X = 1 TO 7

1690 READ D(X)

1700 NEXT X

1710 DATA 600,200,100,150,250,200,200
1720 FOR X = 1 TO 7

1730 READ C(X)

1740 NEXT X

1750 DATA 90,175,120,90,200,200,175
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1760 FOR X = 1 TO 7

1770 READ A(X)

1780 NEXT X

1790 DATA 6,2,1,2,2,2,2

1800 APP = 600:WW = 8:QQ = 17:RR = 1700
1810 IF GP = 2 THEN RETURN

1820 REM Fokckokokadeckokckkkkkkokkokokokhk Aok ek
1830 REM TITALIAN DATA

1840 SP = 108

1850 FOR X = 1 TO 7

1860 READ D(X)

1870 NEXT X

1880 DATA 800,300,100,150,300,350,200
1890 FOR X = 1 TO 7

1900 READ C(X)

1910 NEXT X

1920 DATA 120,90,90,150,200,120,150
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:QQ = 22:RR = 2200
1980 IF GP = 3 THEN RETURN

1990 REM dededkkckok ok el ek kol skl kel she s e sk ik
2000 REM MONACO DATA

2010 SP = 162.5

2020 FOR X = 1 TO 14

2030 READ D(X)

2040 NEXT X

2050 DATA 400,100,100,300,400,300,150,2
00,200, 200

2060 DATA 150,150,200,250

2070 FOR X = 1 TO 14

2080 READ C(X)

2090 NEXT X

2100 DATA 175,150,175,200,120,200,175,9
0,175,150

2110 DATA 150,175,120,150

2120 FOR X = 1 TO 14

2130 READ A(X)

2140 NEXT X
2150 DATA 4,
2160 DATA 1,
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2170 APP = 400:WW = 15:QQ = 30:RR = 3100
2180 RETURN

2190 REM s 3k e e s sfe e s ok sl sl sk sk sk sle sk sl sk e ol ke sk sk ok
2200 REM INITIALIZATION

2210 HOME

2220 GOSUB 8020

2230 DIM A(14),C(14),D(14)

2240 C = 1:FP = 6:PNT = 0:NC = 0:CP = O:
2250 AM = O:RP = 0:APP = 0

2260 NUM = 0: REM NUMBER OF MOVES

2270 ENG = 100:BRAK = 10:TRAV = 0:DIST =
0

2280 EFLAG = 0

2290 X = 0

2300 RETURN
2310 REM e e ekl chech oo el e sl ke se e sl e sl e ke e
2320 REM DELAY
2330 FOR O = 1 TO 1000: NEXT O
2340 RETURN
5000 PZ = 200:DZ = 75
5010 FOR TL = 1 TO 3
5020 GOSUB 8000
5030 NEXT TL
5040 RETURN
5200 PZ = 100:DZ = 255
5210 GOSUB 8000
5220 RETURN
8000 REM  SOUND ROUTINE
8010 POKE 10,PZ: POKE 11,DZ: CALL 768: R
ETURN
8020 POKE 768,173: POKE 769,48: POKE 770
,192: POKE 771,136: POKE 772,20
8: POKE 773,4
8030 POKE 774,198: POKE 775,11: POKE 776
,240: POKE 777,8: POKE 778,202:
POKE 779,208: POKE 780,246
8040 POKE 781,166: POKE 782,10: POKE 783
,76: POKE 784,0: POKE 785,3: POKE
786,96
8050 RETURN
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10 REM FLIGHT SIMULATION
15 REM APPLE IIE/IIC VERSION
20 RPT = 0O
30 LD = INT ( RND (1) * 360)
40 DIM E$(1000): REM THIS HOLDS FLIGHT
RECORD
50 DIM A$(7),C$(7): REM THESE ARRAYS HO
LD HORIZON AND COMPASS OQUTPUT
60 REM k% skeskosk ok ok s skt s sk o s ook o
70 GOSUB 2320: REM INITIALIZE
80 IF CRASH = 0 THEN GOSUB 820: REM H
ORIZON/COMPASS
90 GOSUB 500: REM PRINTOUT
100 IF CRASH = 1 THEN END
110 IF LA = 1 AND UFLAG = 1 THEN PRINT
"WELL DONE. A PERFECT LANDING!!
".: END
120 IF LA = 1 AND UFLAG = O THEN PRINT
"YOUR WHEELS ARE UP": GOSUB 178
0: GOTO 90
130 T = AI:STALL = 0O :
140 X$ = "":XZ = 0:XZ = PEEK ( - 16384)
- 128: IF XZ > 0 THEN X$ = CHRS
(XZ)
150 IF X$ = "R"™ THEN RPT = 1: GOTO 70
160 IF RPT = 1 AND E$(CLOCK + 1) = "" TH
EN RPT = 0: GOTO 140
170 IF RPT = 1 THEN X$ = E$(CLOCK + 1)
180 IF X$ = "" THEN 140
185 POKE - 16368,0
190 IF CLOCK < 999 THEN E$(CLOCK + 1) =
X$
200 IF TAKEQOV = 1 THEN EL = INT (EL +
RND (1) *# 2 - RND (1) * 3)
210 1IF AT < 3 THEN 290
220 IF X$ = "Q" THEN EL = EL 4+ 5:EFLAG =
5: IF EL > 60 THEN STALL = 1
230 IF X$ = "A"™ THEN EL = EL - 5:EFLAG =
- 5: IF EL ¢ - 70 THEN STALL
= -1
240 TIF STALL < > 0 THEN GOSUB 1640
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250 IF ALTIMETER < 1 THEN 290: REM PREV

ENTS DRAMATIC TURNS ON THE GROU
ND

260 IF X$ = "Z" THEN WA = WA - ,5:ANG

ANG - 6: IF WA < - 3 THEN WA =
-3

270 IF X$ = "M" THEN WA = WA + .5:ANG =
ANG + 6: IF WA > 3 THEN WA = 3 .

280 ANG = INT (ANG + RND (1) * 2 — RND

(1) * 2)
290 IF X$ =" " THEN AI = AT + 8.5
300 IF X$ = "." THEN AI = AI - 7

310 AT = AT - EL / 5
320 IF UFLAG = 1 THEN AI = AI - 1.5:FUEL
= FUEL - .5
330 IF AI < O THEN AI = O
340 IF AI > 400 THEN AI = 400
350 IF X$ = "1" AND UFLAG = O THEN UFLAG
= 1: GOTO 370
360 IF X$ = "1" AND UFLAG = 1 THEN UFLAG
=0
370 FUEL = FUEL - ( ABS (T - AI) / 10) -
3,75
380 IF FUEL < 1 THEN GOSUB 1780
390 IF TAKEOV = 1 THEN 420
400 IF EL > 10 AND AI > 45 AND AI < 60 A
ND UFLAG = 1 THEN TAKEOV = 1
410 IF TAKEOV = 0 THEN ALTIMETER = 0: GO
TO 450
420 IF LA = O AND AI < 30 THEN EL = EL -
5:ALTIMETER = 9 * ALTIMETER /
10
430 ALTIMETER = ALTIMETER + INT (((EL +
.1) * AI) + EFLAG * AI / 1000) /
80
440 IF ALTIMETER < 300 AND TAKEOV = 1 TH
EN ALTIMETER = ALTIMETER + AI /
30 + EL
450 TIF ALTIMETER < O THEN GOSUB 1780: R
EM CRASH
460 REM CHANGE NEXT TWO LINES TO MAKE T
T EASIER (OR EVEN HARDER) TO LA
ND
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470 IF ALTIMETER > 15 AND AI > 20 OR TAK
EOV = 0 THEN 80
480 TIF ABS (ANG - LD) < 13 OR ABS (ANG
4+ 360 - LD) < 13 THEN LA = 1: GOTO
80

490 REM scksksokokskokofoksrskskskskokk

500 REM PRINTOUT

510 HOME

"520 PRINT " HORIZON": TAB( 20)"HEADING
530 EV = INT (EL / 10)

540 IF EV > 2 THEN EV = 2

550 IF EV ¢ - 2 THEN EV = - 2

560 IF EV < > O AND TAKEOV = 1 AND CRAS
H = 0 THEN GOSUB 1920

570 PRINT "t crm e mm e e e ——— 61
580 FOR J = l TO 7

560 PRINT We Wod$ ()™ 2" C80J 4" Y

600 A$(J) = ""

610 NEXT J

620 PRINT Mt M
630 DIST = DIST + ABS (( COS (EL)) * AI)
/ 360

640 CLOCK = CLOCK + 1

650 PRINT ":RANGE "; INT (DIST * 10) / 1
0;": TIME "; INT (CLOCK) / 10;"

» "e].D

660 PRINT "tme——meeee e M
670 PRINT ":AIRSPEED : "; INT (AI)

675 IF AI < 20 THEN PRINT ">": GOTO 690
680 PRINT ": ": LEFT$ (Q$, INT (AI ] 20)
);">"

690 PRINT ":ALTIMETER: "; INT (ALTIMETER
)

700 TIF ANG < O THEN PRINT TAB( 19)360
+ ANG;" DEG."™

710 . IF ANG > = 0 THEN PRINT TAB( 19)A
NG;" DEG."

720 MR = INT (ALTIMETER / 30): IF MR > 2
0 THEN MR = 20

725 TIF MR = 0 THEN PRINT "»": GOTO 740
730 PRINT ": "; LEFT$ (Q$,MR);">"

740 PRINT ":FUEL : ": INT (FUEL)
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750 PRINT ": "; LEFT$ (Q$,20 - INT (FUE
L / 750)):">"

760 PRINT M e e s s s
770 PRINT ":ELEVATION: ";EL;": ":: GOSUB
2210: PRINT U$

780 IF UFLAG = 1 THEN PRINT ":"; TAB( 5
)"> UNDERCARRIAGE DOWN < "

790 IF UFLAG = O THEN PEINT "."s TAB( 6

)"> UNDERCARRIAGE UP <

795 IF CRASH = 1 THEN END

800 RETURN

810 REM ek cleckokckokckohk ko skkkoskskskkok ok

820 REM ASSIGN HORIZON/COMPASS

830 IF ABS ( INT (WA + .5)) = 3 THEN G
0OSUB 980 |

840 IF ABS ( INT (WA + .5)) = 2 THEN G
0SUB 1070

850 IF ABS ( INT (WA + .5)) = 1 THEN G
0OSUB 1160 -

860 IF INT (WA + .5) = O THEN GOSUB 12
50 s
870 REM NEXT TWO LINES USED TO GRADUALL
Y STRAIGHTEN UP WINGS

880 IF WA > O THEN WA = WA - .2

890 IF WA < O THEN WA = WA + .2

900 IF WA > .2 THEN 1350

910 FOR Z =1 TO 7

920 M$(8 - Z) = AS$(Z)

930 NEXT Z

940 FOR Z = 1 TO 7

950 A$(Z) = M$(Z)

960 NEXT Z

970 . GOTO 1350

980 REM WA=3 OR -3

990 A$(1) = " "

1000 A$(2) = "

)
)
)

iy
" i 1h)
" 1]
" 1"
mn "
it 1"

1010 A$(3
1020 A$(4
1030 A$(5
1040 A$(6)
1050 A$(7)
1060 RETURN

1070 REM WA=2 OR WA=-2

I
I

[T |
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1080 A$(1l) = " "
1090 A$(2) =" ;
1100 A$(3)
1110 A$(4)
1120 A$(5)
1130 A$(6)
1140 A$(7)
1150 RETURN
1160 REM WA=1 OR WA=-1
1170 A$(1) = " ;
1180 A$(2) = " 4
1190 A$(3) =" = ===== "
1200 A$(4) = "  ====== "

I
il

" n

il
il
il

1] _n
" 1)
i1

g g 0 un
i
n

" 1

1210 A$(5) = " "

1220 A$(6)

1230 A$(7)

1240 RETURN

1250 REM WA=0

1260 A$(1) = " | "
1270 A$(2) = " .
1280 A$(3)

1290 A$(4)
1300 A$(5) = " "

1310 A$(6) " 4

1320 A$(7) = " "

1330 RETURN

1340 REM deskokdockeoke e ofeckkokok ke sk ok

1350 REM ASSIGN COMPASS STRINGS

1360 F2 = ANG - F1

1370 IF F2 < O THEN FA = INT ((F2 + 375
) / 30) '

1380 IF F2 > = 0 THEN FA = INT ((F2 +
15) / 30)

1390 IF FA = 12 THEN FA = O

1400 C$(1) =" .N. "

1410 IF FA = 11 THEN C$(2) =" .@:.. ":
GOTO 1450
1420 IF FA
GOTO 1450
1430 TIF FA = 1 THEN C$(2) =" ..:@. ":
GOTO 1450

1440 C$(2) =" ..:.. "

i i

i "

" "

[T S I |

i 1"

— —— — —— S —— ——
——a—a—4 8§ —f—p—a—p—p—_—§

no

0 THEN C$(2) o, .. e
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1450 IF FA = 10 THEN C$(3) =" .@ : ..
GOTO 1480

1460 IF FA = 2 THEN C$(3) =" .. : @."
GOTO 1480

Y470 CSCA) m ™M L @ Y

1480 IF FA = 9 THEN C$(4) = " W@-X--E":
GOTO 1510

1490 IF FA = 3 THEN C$(4) = " W——X-@E":
GOTO 1510

1500 C$(4) = " W——X-—E"

1510 IF FA = 8 THEN C$(5) =" .@ ; ..":
GOTO 1540

1520 IF FA = 4 THEN C$(5) =" .. : @.":
GOTO 1540

1530 L5y m ™ L & N

1540 1IF FA = 7 THEN C$(6) =" ,@:.. ":
GOTO 1580

1550 IF FA = 8 THEN C$(6) = " ..@.. ":
GOTO 1580

1560 IF FA = 5 THEN C$(6) = " 2@, "
GOTO 1580

1570 C$(6) =" ,.:.. "

1580 C$(7) =" «3; B

1590 1IF ANG > 360 THEN ANG = ANG - 360
1600 F2 = ANG

1610 IF W > O 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 AI = AI / 4

1700 RETURN

1710 FOR J =1 TO 10

1720 PRINT TAB( J)"UNCONTROLLED DIVE!
1730 PRINT TAB( 21 - J)"PULL UP!I"
1740 NEXT J

1750 ALTIMETER = 4 * ALTIMETER / 5

1760 RETURN

1770 REM dedfecieeciececkoloskkhesk sk skl ke sk ok sie ok
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1780
1790
1800
1810

M 25

248

1820
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
1930

1940
, 2140
1950
1960
1970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170

REM CRASH
CRASH = 1

ALTIMETER = O
M$ = "% *C R*¥*x A ¥% g% H* 11*": RE
CHARACTERS LONG

FOR J = 1 TO 20

PRINT TAB( J)"CRASH!"

PRINT TAB( 21 - J)"CRASH!"

NEXT J

FOR J =1 TO 7

G = INT ( RND (1) * 11) + 1

A$(J) = MID$ (M$,G,14)

NEXT J

RETURN

REM desfe ok ek sheskdle ke sheoske e e sl sk skl sk sk ok

REM ADJUST HORIZON
G = ™ ". REM 14 SPACE
ON EV + 3 GOSUB 1960,2020,2070,2080
RETURN

REM EV=-2

FOR J = 1 TO 4
A$(J) = A$(J + 3)

NEXT J
A$(5) = G$:A$(6) = G$:A$(J) = G$
RETURN |

REM EV=-1

FOR J = 1 TO 6

A$(J) = A$(J + 1)

NEXT J
A$(7) = G$

RETURN : REM EV=0
REM EV=1 |
FOR J = 6 TO 1 STEP -1
A$(J + 1) = A3(J)

NEXT J
A$(1) = G$

RETURN

REM EV=2

FOR J = 4 TO 1 STEP -1
A$(J + 3) = A$(J)
NEXT J
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2180 A$(1) = G$:A%(2) = G$:A$(3) = G§$
2190 RETURN

2200 REM Wk ekl sk ke ek

2210 REM INPUT INTO COMMAND NAME

2220 H} = Mouwamao "

2230 TIF X$ =" " THEN U$ = "THROTTLE ON"
2240 IF X$ = "." THEN U$ = "THROTTLE OFF
1

2250 IF X$ = "Q" AND ALTIMETER > 0 THEN
U$ = "CLIMB"

2260 IF X$ = "Q" AND ALTIMETER = 0 THEN
U$ = "NOSE UP"

2270 IF X$ = "A"™ THEN U$ = "NOSE DOWN"
2280 TIF X$ = "zZ" THEN U$ = "BANK LEFT"
2290 IF X$ = "M" THEN U$ = "BANK RIGHT"
2300 RETURN

2310 REM ekl ek ke ek ko

2320 REM INITIALIZATION

2330 HOME

2350 0% 3@ M e e ———— ". REM 2
1 CHARACTERS IN STRING

2360 UFLAG = 1: REM UNDERCARRIAGE - 1 -
DOWN, 0 - UP

2370 EFLAG =:0: REM CLIMB RATE

2380 ANG = O:TAKEQV = O:LA = O

2390 AT = O: REM AIRSPEED

2400 DIST = 0: REM DISTANCE COVERED 'RAN
GE'

2410 ALTIMETER = 0

2420 EL = O0: REM ANGLE OF ELEVATION

2430 WA = 0: REM 'WING ANGLE; USED IN HO
RIZON PRINTOUT

2440 FUEL = 750:CRASH = 0:F2 = 0:F1 = 0:
REM FOR DIRECTION CHANGE/COMPA
SS ROUTINE

2450 CLOCK = 0: REM TIME

2460 X$ = "v

2470 RETURN

249



COMMODORE 64

SPACE LANDING SIMULATION / Commodore 64 version

1g REM SPACE LAMDINMG SIMULATION

20 FLAG=INT(RNMD (VAL (RIGHT=®(TIs ;2)))):RENM

RANMDOMIZE

38 REM %3033 30 3 3303030303030 3650 5630 30 3636 3030 30 30 6 3¢

49 REM SET STARTING VALUES

45 POKE S53284,d:FPOKE 53281,4@

5% FUEL=ZE@3+RND (1) %44

& VELOCITY=RND (1) ¥2&-46

79 HEIGHT=S5@@-RND{1)¥1@

ad PRINMNT" :

{CLRX{WHT "

242 PRIMT" FUEL";TAB(12)3;" VELOCITY";TABI{

24Y3; " HEIGHT"

168 REM %3883 33090003 3030300 30 303030 30 30 30303 30 3¢
11 REM MAJOR CYCLE

126 GOSUB 434 _

133 IF FUEL<{=¢g THEN FUEL=&:THRUST=&:GOTO
1749

14 GET A%

15@ IF As{"@" OR AS>"92" THEM 144g

164G THRUST=VAL (A)+. 1

178 FUEL=FUEL-THRUST

186 FLAG=THRUST-2

128 THRUST=49

208 HEIGHT=HEIGHT+VELOCITY+FLAG/4

219 VELOCITY=VELOCITY+FLAG

22¢ IF HEIGHT<=19 THEN 249

23@ IF HEIGHT>1@ THEN 12@

24¢ IF VELOCITY>-%9 AND VELOCITY<S THEM 2

@ !

258 GOSUR 416
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269 PRINT"YOU HAVE CRASHED INTQ THE SURF
ACE..."

278 TF HEIGHT>% THEM HEIGHT=-HEIGHT

289 GOTO 329

2949 GOSUB 49@@:PRINT"YOU HAVE LANDED SAF
ELY L™

3¢9 PRINT"YOUR SKILL RATING IS"INT/(-14@6
*FUEL / (VELOCITY-HEIGHT) )

319 HEIGHT=¢&

326 GOSUB 419

338 PRIMT"FINAL INSTRUMEMT READINGS WERE
34& PRINT" FUEL" STAR(12)5" VELOCITY";TARB
(24) 3" HEIGHT"

3568 GOSUB 434

368 GOSUB 410

379 IF HEIGHT>=¢ THEM ENMD

38¢ PRINT"NEW CRATER OM MOON"INT(ABS(10d
¥{HEIGHT+.2) /3)) /186"METERS DEEP!"

37€ PRINT"YOUR SKILL RATING IS "INT(1G0%
FUEL /(VELDCITY-HEIGHT))

4@@d ENMD

418 PRIMT"-—-— - e e e e o

429 RETURN
438 PRINT INT{1G@¥FUEL) /1@
44949 PRINT TAR(12) 5 -INT(1G@X¥VELQCITY) /163

458 IF HEIGHT>=@ THEN PRINT TAB(24);INT(
L GOHHE IGHT) / 106G

446@ IF HEIGHT<® THEN PRINT
47@ RETURNMN

49PY SID=S4272

491 FOR Li=@ TO 23

4929 POKE SID+L1,@

4@36 NEXT L1

4649 POKE SID+24,15

4659 POKE SID+5, 1S

4643 POKE SID+6, 255

4079 POKE SID+4,17

4982 FOR L1=48 TQ 220 STEP .7
4993 POKE SID+1,L1 ‘
4188 NEXT L1
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411¢ FOR L1=28 TO 200

412¢ POKE SID+1,L1

4138 NEXT L1

414% FOR L1=26@ TO 28 STEP -1
4156 POKE SID+1,L1

4148 MNEXT L1

417¢ POKE SID+1,06

4186 RETURN
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MONTE CARLO DEMONSTRATION / Commodore 64
version

12 REM MOMTE CARLO DEMOMSTRATION
29 GOSUER 3I76@:REM INITIALISE

38 REM ¥¥¥AEXFFERFEEJELEEYEREELREE
4¢ REM MAJOR CYCLE

4% PRIMT®

{CLR"®

58 GOSUR 148:REM PRIMT

&@ IF P=EP AMD @=E®@ THEM PRINT:PRINT"DEM
OMSTRATIOMN QVER":EMND

7@ GOSUR 23¢:REM GENERATE MQVUE

8% GOTO Sa

DL REM FEFRXHREL IR YR XN E L L X R RN RHE
164 REM PRINTOUT

118 A(P,@)="Q"

120 M=M+1

136 PRINT®

{HOME} " :PRINT:PRINT

14% PRIMT"MOQUE"M

iS¢ FOR X=1 TO 1@

168 FOR Y=1 TO 1o

179 PRINTAS(X,Y);" »;

188 MNEXT Y

196 PRINT

266 ME¥T ¥

21 RETURN

228 REM ¥FF¥EFREFERFLEFEXEEXRRLREL
23% REM GENMERFATE MOVE

242 ASIP,Q)="_"

256 G=g '

2488 T=IMNTI(RMD{1)%4) +1

27¢ ON T GOSUR 316,320, 339, 340

289 IF G=2 THENM 2&4%

299 IF G=1 AMD REND(1)3>.5 THEM 2&@
386 RETURH

31€¢ IF P>1 THEMN P=P-1:G=G+1:PETURN
329 IF P<1% THEM P=P+1:G=G+1:RETURN
334 TIF 0>1 THEM @=0-1:G=G+1:RETURHM
244 IF @414 THEM @=@+1!:G=G+1:RETURN
358 RETURHN

FEE REM %¥¥X6%HFHEHF 90U AU N X LR YRR
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370 REM IMITIALISE

Zad POKE S32808,8:POKE S3221,@:PRINT"

{CLRY"

308 X=RMD!VAL(RIGHTS(TI%,2))):REM

RAMNDOMITZE

4%¢ DIM AS{1E, 16}

41¢ FOR ¥=1 TO i@

428 FOR Y=1 TO 1@

433G AS(¥,YI="_"

449 MEYT Y

455 MEXT ¥

448 PRINT:PRINT

47¢ PRIMT"EMTER FIRST START CO-ORDIMATE

{LESS THAM 1@ ™

48¢ IMPUT P

496 IF P<1 OR P>14 THEN 48@

s56¢ PRINMT"EMTER SECOMD START CO-ORDINATE
(LESS THAM 1€y

51¢ INPUT @

 S2¢ IF @<)1 OR @>14 THEM S5149

254

534 PRIMT:PRINT

546 PRIMT"EMTER FIRST EMD CO-ORDIMATE (L
ESS THAN 1@) ™

5556 IMPUT EP

5468 IF EP<)1 OR EP>14d THEM S54&

=57@% PRINMT"EMTER SECOND END CO-ORDINATE (
LESS THAM 1&)™"

58@ INPUT E®

59¢ IF E@<1 OR E@>1¢ THEMN S84

&FF AF(P,@)="0"

&1F AS(EP,E@)Y="¥X"

42% RETURN



CELL CLASH SIMULATION / Commodore 84 version

1

REM STHUL TARENUS ERUATIONS

28 POKE S3284,¢:POKE S328@, 41 PRINT"

ey
3@
RAN
q&
ad
s
7@
|84

E}ll

T=RMDIVAL IRIGHTS(TI%,2))) :RENM
DOMIZE

HS=4

FD=RND (%)

PRIMTIFRINT"DECAY FACTOQR IS"FD
GOSUB 5546

PRINMT"

{CLR"

g
1&g

114
12&
134
14@
15&

1649
176G
iCL
1849
y 5.5 1
194
28
21¢
215
215
220
2349
29
2549
264
g o
284
2949
SEE
3la

PRINT:PRINT

PRIMT"EMTER MUMBER OF CELL ¥ TO

START (LLESS THAN 4¢)*

INFPUT CP:IF CP<1 OR CP>3%9 THEM 110
FPRINT:PRINT

FRIMT"WE HAVE"CP" ¥ CELLS™"
PRIMT:PRINT

PRINT"ENTER MUMBER OF CELL Y TO

START (LESS THAM 4@)®

IMPUT EFP:IF EP<1 OR EP>39 THEM 1é&%
PRINT "
RI"IPRINMT:PRINT"PLEASE STAMND BRY..."
GOSURB SS@:PRINT®
R} n

DA=1

IF CP>EP/FD THEM CP=EP/FD

FRIMT" == m e e -

IF TMTI!CPY<{&E THEM CP=g

IF IMT(EPY<% THEM EP=%

PRIMT "TIME ELAFPSED:"DA

FRINT INMT(CP)Y"CELL %®

PRIMT IMT(EPY"CELL YY"

REM #3600 R Yl R U AR RN R R 2
FEM MAJOR CYCLE

GOSUR S55g

DA=DA+]

PRINT "~~~ m e e e "

PRIMT "TIME ELAPSED: "DA

IF CP>EP/FD THEN CP=EP/FD
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20 REM EQUATIOMNS FOLLOW; MODIFY FPARTS
OF THEM TO SEE WHAT HAPFPENS

338 CP=CP+( (B¥CP-CF¥EFP/3)¥FD)

349 EP=EP+{ (B¥EP-EP*CF/3)3¥x.d1)

358 PRINT INT(CP)"CELL X"

34% PRINT INT{(EP)"CELL Y"

378 IF EP<2 OR CP<2Z THEM 414

8@ GOSUBR 55¢

APg GOTO 284

JEE REM $¥EFERFHEFEFEWFEHREHFHRHHFEX

41@ IF DA>HS THEM HS=DA

429 PRIMT:PRINT

43¢ PRINT"YOUR CELL CLASH SIMULATIOMN SUR

VIVED"

44¢ PRIMT"FOR"DA"TIME FERIODS."

B PR DT i s o T s e, R TR T

——

44® PRIMT"THE BEST SURVYIVAL TIME S0 FAR
IS "HS '

476 GOSUB S5549

487% PRINT"--———=—==-——— - ——mmmm e ——m = ———

v ——

49¢G PRINMT"DO YOU WAMT A MEW RUN (Y OR M)

ToRn

256

Seig GET A%

=id IF AS<>"Y" AMD AS<>"H" THEMN S99
526 IF A%="Y" THEN PRINT "
{CLRY":GOTO &%

53% PRIMTYOK":PRINT:PRINT:END

S48 REM ¥4 EEEEERLEL R R FLE R X I HEF
s=@ FOR J=1 TO 2E68:NEXT

544 RETURNM



LIFE / Commodore 64 version

1% REM CONWAY'S LIFE SIMULATION
2¢ REM DEFINED IMITIAL COLONY
3¢ GOSUB 44F:REM INITIALISE
40 REM ¥¥EXRERARIEIXELEEEEEIARSRE
5% REM MAJOR CYCLE
6@ GENERATIN=GENERATIN+1
7@ GOSUB 29¢:REM PRIMTOUT
27 GOSUBL1g:REM EVOLVE
OF GOTO &8
1EE REM #XERERERRERIREEXHEREHERKR
116 REM EVOLVE
128 FOR =2 TO 12
2% FOR Y=2 TO 12
14¢ C=9
158 IF A%{X-1,Y-1)="¥" THEN C=C+1
188 IF AS(X-1,%}="%" THEN C=C+1
176 IF A%{¥-1,Y+1)="%" THEN C=C+1
186 IF AS(X,Y~1'="X" THEMN C=C+1
196 IF AZ(X,Y+1)="X¥" THEM C=C+1
262 IF AS(X+1,Y-1)="%" THEN C=C+1
216 IF AE{X+1,Y)="%" THEM C=C+1
220 IF AS(X+1,Y+1)="X" THEM C=C+1
238 IF AB(X,Y)="X" AMD C<>2 AND C<{>3 THE
N BS(X,Y)=CHRS(32)
24¢ IF ASIX,Y)=" " AND C=3 THEM BS$(X,Y)=
PEE MEXT Y
26 NEXT ¥
276 RETURM
286 REM ¥¥E¥FREEEHEXRRHHXEEELRXEK
294 FEM PRINTOQUT
394 PRIMNT®
{CLRY™
T8 PRINMT :
32¢ FRINTTAB(4); "GEMERATIOMN"GEHERATIN
33F PRINT
346 FOR X=2 TO 172
3I5¢ FOR Y=2 TO 12
368 AT (X, Y)=BHIX,Y)
37 PRINT AS(¥,Y);
I8¢ MEXT Y
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396 FOR Y=12 TO 2 STEP -1

A4%5E PRINT AS(X,Y);

416 MEXT Y

42¢ PRINT

436 MNEXT X

43% RETURN

450 REM X¥EFEREREFLEFFEFXXEFXEXRE
4&¢ REM INITIALISE

476 POKE S3286,0:POKE S3281,8:PRINT"
(CLRY{PUR}"

4a% D=RMD (VAL (RIGHT®(TI%,2))) :RENM
R&A&MDOMIZE

SE@ DIM AS(13,13),BH(13,13)

516 PRINT:PRINT" FLEASE STAMD BY..."
S2¢ FOR ¥=1 TO 13

S38 PRINT 14-X3

546 FOR Y=1 TO 13

558 REM FILL ARRAY WITH BLANKS
568 AELY,Y)=CHRS (32}

576 BE(X,Y'=AS(X,Y)

sae MEYT Y

S04 PMEXT ¥

457¢ READ D:IF D=99 THEM 634

&1% PEAD E:AS(D,E)="X":BS(D,E)="X"
&2 GOTO &@d

438 GENERATIN=@

&4% RETURM

&S50 DATA 5,5,5,9,6,6,86,8

&6@ DATA 7,7

&78 DATA 8,6,8,8,9,5,9,9

7@E DATA ©9 _
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1678

11@

1245
136
144
154
1&g
179
184
19249
299
214
226
23
294
224
269
27d
289
2949
RA537%)
31e
324
A3
2949
354
Y.l )
37E
389
398

REM ROROT LOGO
GOSUB 173@:REM INITIALISE

GOTO 496

REM ¥¥EERHHFHFEFRERLRR N HEFXXLE
REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

DATA "%"

REM #¥¥¥¥¥HXFXREEX N XK XX LR R HER
REM IMT UX,AX

UX=INT (UX+.5) : AX=INT (A¥+.5)
RETURN

REM  $¥%33¥%5 53K R HH R R R R R I
REM PRINT OUT

PRINT

{CLR}"

4@
4149
24
439
34 &
458
4&9
437G
484
49E

PRINT"STEP"PSM" > ";AS(PSNM):PRIMNT
FOR J=1 TO DEPTH

FOR K=1 TO BREATH

PRINT Z#(T1,K);

NEXT K

PRINT

MEXT 3

RETURN

REM %¥%3HEEFE XX FEIN R IR XX FF L X AR
REM READ PROGRAM
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S@EFE COUNMT=COUMT+1

519 READ AS(COUNT)

S52% IF ARICOUMT)="¥" THEMN 55

S3@ IF COUMT<26 THEM S6¢

5S40 REM #¥EFEREREERFEFRFEINUER R AL
55% REM EYECUTE PROGRAM

560 P&M=#:REM PROGRAM STEP MUMBER
579 PSM=PSMN+1

586 IF PSN=21 THEN 586 :REM END

590 FLAG=@

608 ME=A%E{PSH)

&1@ IF Ms="%" THEN &1€:REM END

62¢ ME=LEFTS (M5, 2)

&63G IF NS="ST" THEM S5&%:REM START AGAINM
448 IF N$S="PR" THEN GOSUEB 38#:REM PRIMTO
uT

&65¢ IF ME="FQO" THEM FLAG=1

&4% IF MNS="BA" THEN FLAG=2

676 IF Ms="TU" THEMN FLAG=3

&8s IF M&E="HO" THEM FLAG=4

427 IF ME="CL" THEM FLAG=S

76% IF N$="GO" THEMN FLAG=&

71@ IF M$="RA" THEM FLAG=Y

72@ IF N$="RE" THEM FLAG=S

3% TF ME="EM" THEMN FILLAG=9

744 IF NE="FA" THEN FLAG=1g

-5@ OM FLAG GOSUBR 786¢,948, 1000, 1160, 122
, 1243, 14646, 1446, 1530, 1580 '

7ad GOTO S76

2@ REM ¥EEENNENRRNRN RN ERRNHH AR EEE
73¢ REM FORWARD

796 ME=MID®(M$, 4)

a@EE TF ASC (M3)=87 THEN MS=MIDS(M3,8&)
218 FE="F"

32¢1 NUM=VAL {Ms)

a3% FOR E=1 TO MUM

244 IF U¥<1 OR UX>DEPTH THEM 38¢

255 IF A¥<1 OR AX>BEREATH THEMN 83
RaE ZE(UX,AX)=TH

s2g IF FS="F" THEN UM=UX+UP:AX=AX+AC
89¢ IF F=="B" THEN UX=UX-UP:AX=AX-AC
eEE GOSUB 344

216 NEXT E
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RETURM

3E REM 30 0 e 0 R 6 0 R

eqa
o
Gad
o7g
ead
Qoo
1989
1681 &
19629
165G
1a4a
1854
ieag
18674
3@
148
@
1694
39
116
134
1119
THE
112
THE
1134
1149
1154
11468
1174
1189
1194
1269
121 &
L Erieain )
123
1244
1254
12&6¢
1226
1289

REM BACK

MS=MIDS (MS, 4)

IF ASC (M$)=78 THEMN ME=MIDS (M, 3)
F&="R"

GOTO 82
FEM %3353 0H I ER IR H AR R XXX XK

REM TURM

ME=MIDSE (ME, 4) _

IF ASC(M$)=78 THEMN M&=MIDS (MS$,3)
MUM=VAL { M%)

Y=INT ¢ tNUM+17.5) /45)

IF Y=8 0OR Y=8 THEN RETURN

FOR I=1 TO ¥

IF UP=-1 AMD AC=¢ THEM AC=1:G0TO i1
IF UP=@ AND AC=1 THEN UP=1:G0TO 113
IF UP=1 AND AC=@ THEM AC=-1:80T0 11
IF UP=% AND AC=-1 THEM UP=-1:G0OTO 1
IF UP=-1 AMD AC=-1 OR UP=1 AND AC=1 .
N AC=8:560T0 113¢

IF UP=-1 AMD AC=1 OR UP=1 AMD AT=-1
N UP=g

MEXT 1

RETURM -

REM ¥3¥¥EHEHEXEEXFXLEEEERXXEEHE

REM HOME

A¥=IMT{ {BREATH+.5) /2)

UX=TINT{ (DEPTH+.5}) /2)

UP=-1:AC=8:REM FACES UP

RETURHM

REM ¥¥¥FENER KX I AL X ERXFASRR¥
REM CLEAM

GOSUR 187¢

RETURN

REM ¥¥EEEEFFFXERFXELXF XX FEEEER®
REM GO X,Y

P=@

P=P+1
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262

125
1339
131
13249
1333
1345
1354
13589
1372
1358
139¢
1484
141 &
142¢
143
1443
1454
144G
147
1486
149&
1548
151&
152
1539
154@
1554
1560
1576
is5ad
1590
1&6E
14616
14626
1863
1&da
1450
1466
14674
1406
1494
1\ 7@
17149

IF MIDS!ME,P,1)="," THEMN 132¢
IF P<LEM(MS$) THEN 128@
RETURNM:REM ERROR
UX=VAL {MIDS (ME,4,P-1))

¥=UAL (RIGHTS (M, LEN(ME) -P) )
GOSUR 34@

IF UX<1 OR UX>DEPTH THEM 1389
IF AC<1 OR AC>BREATH THEM 138%
ZH{UX, AX) =Rs

RETURM
FEM #¥3600HA0HHHNHHF AL R R X EXARHE
REM RAMDOM

A¥=TIMNT (RMD (1) ¥BREATH)
UX=INT (RND (1) ¥DEPTH)
ZE(UX, AX) =R%

RETURN

REM ¥¥¥XHKEEH ¥ HHFF XXX XK EH ¥ XK
REM REPEAT -
M&E=MID%E {M%, q)

IF ASCI(M$)=4%9 THEN M$=MIDS (M$,S)
RECOUMT=YAL (M%)

MARKER=PSN

RETURN

REM 33633536363 3 30 930 3000 30090 33 3 3 3 5
REM EMD REPEAT
RECOUMT=RECOUMT -1

IF RECOUMT>@ THEN PSN=MARKER
RETURHN

REM 33539930 533 3 53K 3 K33 K%
REM FACE

ME=MIDS (M%, 4)

IF ASC(M%)=6%9 THEN ME=MIDS(Ms%,3)
MUM=YAL (M%)

Y=INT{ (tNUM+17.5) 745) %45

IF ¥Y=@ OR Y=36¢ THEM UP=-1:AC=6
IF ¥Y=45 THEM UP=-1:AC=1

IF ¥Y=9% THEM UP=g:AC=1

IF ¥Y=135 THEN UP=1:!AC=1

IF ¥=18& THEM UP=1:AC=¢

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

1IF Y=27% THEMN UP=@:AC=-1

IF ¥Y=315 THEN UP=-1:AC=-1
RETURNM



Commodore 64

1725 REM ¥¥¥%%8% %KX W AN XU

17?36 REM INITIALISE

174% POKE S328¢,6:POKE S3281,Z:PRINT"

(LR '

175% JI=RMD(VAIL{RIGHTS(TI%, 2})) :REM

RAMDOMIZE

177¢ BREATH=4&:REM CHARACTERS ACROSS

1789 DEPTH=24:REM CHARACTERS DOWM

1798 BREATH=BREATH-1

1898&@ DEPTH=DEPTH-3

181F UP=-1:AC=@:REM STARTS FACING UP

182¢ DIM AS{2¢):REM FOR ROBOT PROGRAM

1&3¢ DIM Z£{(DEPTH, BREATH) :REM DISPLAY

i84@ TH="X":REM PUT SYMBOL HERE YOU
WAMT TO USE FOR ROBOT’S TRAIL

1856 A¥=@:UX=@

1846 REM FILL ARRAY WITH SPACES

179 FOrR J=1 TOo DEPTH

1884 FOR K=1 TO BREATH

189E ZH(I, K=" o

1968 MEXT K

1916 ME¥T I

1927 FPETURN
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264

i
119
125
136
144
15E
1ad
17
134
196
298
214
229
2349
2494
29
z&d
276
2849
296
g
31
32€
33
344
35
362
48%
494G
S
S19
524
53
sS4
559
SLHD
b W )
a8
S594d
& A
Sia

REM POIMT-DUTY ROBOT
GOSWUE 173@:REM INITIALISE

GOTO 49% .

REM ¥E$¥¥LEXEXXEFFFEEEFFEXEEREXL
REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

REM

FEM

REM

DATA "%"

REM ¥FEFEEERFFEREXERE PR XF XL EREL
REM INT UM¥,A¥

UX=TMT (LUIX+,5) : AX=TINT (AX+.5)
RETURN

REM  $30333 8350 H 04 e M A3 33
REM READ PROGRAM

COUMT=C0UMT +1

READ AS(COUNT)

IF A=(COUNT)="%" THEN 55¢&

IF COUNTZ2¢ THEN S@a

REM $¥FX¥FLAXERERRIREEXRIELFXLREL
REM EYECUTE PROGRAM

PSH=2:REM PROGRAM STEP MNUMEBER
PSN=FSN+1

IF PSH=21 THEM S8%:REM EMD
FLAG=

ME=A% (PSH)

IF M&="%" THEMN &1¢:REM END



528
&3
&S
&H&E
&7
&89
A
7149
Fa2d
Fad
74
=15
2 145
FEE
FIE
=17
7g
=}ade]
g1
azd
83
g4
254
a9
=282
=
& i i
P1a
P2
PE
e 35
eod
Qeg
P
a9
b
L e
1814
1&62a
1 @39
1laiqg
1856
1@ad

Commeodore 64

ME=LEFTS (M, 2)
IF N£="ST" THEM S&@:REM START AGAIN
IF M$="F0" THEM FLAG=1
IF N#="BA" THENM FLAG=2
IF Ms="TU" THEM FLAG=3
IF N=="HO" THEM FLAG=4
IF N$="30" THEN FLAG=S
IF MS="RA" THEM FLAG=&
IF N#="RE" THEM FLAG=7
IF Ns="EN" THEMN FLAG=8
IF M&="FA" THEM FLAG=9
OM FLAG GOSUE 78@,94@, 1903, 11606, 1240
@, 1485, 1536, 1580
GOTO 576
FEM ¥¥¥FEEFEEFLERESUXERXFXERERRL
REM FORWARD
ME=MIDS (ME, 4)
IF ASC (M$)=87 THEN M3=MID$ (M3, &)
Fe="F"
NUM=VAL (M)
FOR E=1 TO MUM
IF UX<1 QR UX:DEFPTH THEM 28¢
IF A¥<1 OR AX>BREATH THEN 284
GOSUR 2HF%
TF Fs="F" THEM UX=U¥+UP:AX=AX+AC
IF FS="R" THEN UX=UX-UP:AX=AX-AC
GOSUB 34
MEXT E
RETURM
REM $¥EX¥EXXXFURUFXLLUX XL EERRLY
REM BACK
ME=MID%E (ME, 4)
IF ASC(ME'=75 THEN M$=MIDS (M$,3)
Fe="E"
GoTo 820
REM ¥38%35300 30805303 056 3 3 30 3R H % H K3
REM TURNM '
ME=MIDE (M, 4)
IF ASC(Ms)=72 THEM M3=MID$ (M%, 3}
MUM=YAL (M)
Y=IMT { (NUM+11.,25) /22, 5)
IF Y=8 OR Y=1& THEM RETURHN
FOR J=1 TO Y

B
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266

1665

THEN
1874

g
1€75

IF UP=-2 AMND AC=g 0OR UP=2 AMD AC=2
AC=1:60T0O 1134
IF UP=-2 AND AC=1 THEM AC=2:G40T0O 11

IF UP=-2 AND AC=2 OF UFP=g AMD AC=-2

THEM UP=-1:60T0O 1139

1 &68&

IF LP=-1 AND AC=2 0OR UP=1 AMD ALC=-2

THEN UP=#@:450TC (139

1585
THEN
1696
G
1 FoS
@
11 @6
3G
1195
130
1410
1134
1115
113@
1120
1139
11406
1150
1148
1178
1126
1193
L 26
1210
1226
123
1240
1 256
126@
127
1286
1290
1385
1313
32¢

IF UP=g AND AC=2 OR UP=2 ANMD AC=-2
UFP=1:60TO 1139

IF UP=1! AMD AC=2 THEM UP=2:G0TO 113
IF UP=2 AMND AC=1 THEM AC=g:GOTO 113
IF UP=2 AND AC=E THEM AC=-1:G0OTO 11
IF UP=2 AMD AC=-1 THEM AC=-2:50T0O 1
IF UP=-1 AMD AC=-2 THEN UP=-2:GO0OTO

IF UP=-2 AND AC=-2Z2 THEM AC=-1:G0TO

IF UpP=-2 AMD AC=-1 THERM AC=G
ME*T J

RETURHM

REM 363530000 503030303 3030 00 230 30 30 33 X0
REM HOME
AX=TINT ( {tBREATH+.35) 7/2)

UX=TINT{ (DEPTH+.5Y /2)
UF=-2: AC=G:REM FACES UP
RETLIRN
PEM ¥XEXEAFEEEELEY UL LY LYY
REM CLEANM
GOSUR 1874
RETUREN
REM 3303303040400 030 30 A0 30 0 30 3 3 3030 A 5
REM GO >,¥
=g
P=F+1
IF MIDESME, P, L1)="," THEN 132Z
IF P<LEM{Ms%=) THEN 128@
RETLIRM: REM ERROR
E=VAL ‘MIDsS (M$,4,FP—-1)



1338
1349
1 35
136449
13276
13848
1390
1466
141 &
1424
143
1440
1450
1446
147
1420
1493
1SGG
15168
1525
1530
15449

1550
1540
1576
1580
1594
Lasios
14516
14629
1636
1435
1649
14645
1656
1455
1663
1665
1674
1675
1 420
{685
1493

Commodore 64

X=UAL IRIGHT® (M%, LEM(ME) -P))
GOSUBR 344

IF WUX<1 OR UXO>DEPTH THEN 1380
IF AC<1 OR AC>BREATH THEN 138@
GOSUR 2060
RETURN
REM 339833 3 303030 303030 34 3 3 5 3 K 3200
REM RANDONM '
AX=TIMNT (RMD (1) ¥BREATH)
U¥=TMT(RND{1) %DEPTH)
GOSUR 2800
RETURN
REM #¥3¥%53005 53 K0 XN A X X423
REM REPEAT
ME=MIDS (M%E, 4)

IF ASCtM3)=49 THEN ME=MIDS (M$,5)
RECOUMT=VAL (M%) :
MARKER=PSN
RETURN
REM 3353853303 335 36 90 530 30 3 3 3 3 X 3 3030 36
REM EMD REPEAT
RECOUMT=RECQUNT-1

IF RECOUNT>® THEN PSM=MARKER
RETURN
REM 303363633396 330 3300 3300 0 0 30 630 36 3 3 6
REM FACE
ME=MIDS (M%s, 4)

IF ASC(MS3)=49 THEN M®=MIDH (M3, 3)
MUM=YVAL (M%)
Y=INT((MUM417.5) 7/45) %45

IF ¥Y=¢ 0OR Y=3&8 THEN UP=-2:AC=6
IF ¥=22.5% THEM UP=-2:AC=1

IF ¥Y=45 THEM UP=-2:A0=2

IF ¥Y=&7.5 THEM UP=-1:AC=72

IF ¥=98 THEN UP=@:AC=2
IF Y=112.5 THEM UP=1:AC=2

IF Y=135 THEM UP=2:AC=2
IF ¥=157.5 THEN UP=2:AC=1

IF Y=18¢ THEM UP=2:AC=¢g

IF ¥=262.5 THEN UP=2:AC=-1

IF v=225 THEM UP=2:AC=-2
IF. ¥Y=247.5 THEN UP=1:AC=-2

IF Y=27& THEN UP=g:AC=-2
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268

1695
176
1745

19
17249
173@
17498

IF ¥=292.5 THEN UP=-1:AC=-2

IF ¥Y=315 THEN UP=-2:AC=-2

IF ¥=337.5 THEN UP=-2:AC=-1
RETURNM

FEM #3835 330306003 300 33 6 3 3 3 A 050 3
REM INITIALISE

PRIMT "

{CLRY"

175EF

J=RMD(VAL{(RIGHTS{({TI%, 2} ) ) I REM

FANDOMIZE

1779
\78d
1798
1869
1819
18324
1834
1844
R&

135¢
1&g
187
®T 1
1884
1924
20
26119
2824

2039

2ga4&
2659
2886
2076

BREATH=32¢: REM CHARACTERS ACROSS
DEPTH=2¢%:REM CHARACTERS DOWN
BREATH=BREATH-1

DEPTH=DEFPTH-3

UPp=-2: AC=#:REM STARTES FACINMNG UP

DIM A={2%!:REM FOR ROEBQT PROGRAM
REM TURM OM HIRES SCREEM
BEASE=2%46G9&:POKE S3272,PEEK (53327210

POKE 53245, PEEK{S3248%)0R32
FEM SET SCREEM TO CYAM AND BLACK
FOF I=BASE TO BASE+7%9F:FPOKE I,ZINE

FOR I1=1824 TO Z2E23:POKE I,3:MEXT I
RETURNM

REM ¥%x%X¥ SET A POINT #¥¥3EEEE%E
ROW=INT (UX*/2)

CHAR=IMNT{AX/8)

LIME=UXAND?

BIT=7-{A¥AMD.7)
BYTE=BASE+ROW¥32¢+CHAR¥E8+LINE

POKE BYTE,FPEEK(BYTE!QRZ"BIT

RETLURN



CONNECT FOUR _;’ Commedore 64 version

1@ FEM COMMECT FOUR

2¢ REM A. W. PEARSOM

3¢ POKE S3284,0:POKE 53281, @:PRINT®

{CLRY{WHT"

4% PRINT

5% PRINT

&2 PRIMT"COMMECT FQUR"

78 PRINT

a4 PRIMNT "ENTER YOUR MOVE AS A MUMBER EE

TWEEM™

27 PRIMT "1 AND 8, EMTER 0O FOR A MEW GAM

E"

16¢ FOR F=1 TO 1&a6:MEXT F

119 DIM AS(16,10),B(14,2)

1208 FLAG=&

13% REM CHAMNGE MEXT LINME FOR YOUR QN
CHOICE OF SYMBOLS (CS-COMPUTER)

14@ CHE="M":HE="0":REM M FOR MACHINE!

156 FOR F=1 TO =2

1466 BtF,1)=5

17@ NEXT F

182 FOR F=1 TO &

196 FOR G=1 TO 8

PAH AE(F,G)=", "

214 NEXT G

223 MEXT F

PIF REM ¥XERENXIERXNXHHUHNNHFN K ¥ ¥

24% REM ACCEPT HUMAMN MQVE

25@ GOSUR 43@

269 PRINT:PRINMT"

{PURIYOUR MQVE..."

27¢ INPUT A:PRIMT®

(WHTI";

28% IF A=@ THEM RUN

29% IF A<l OR A9 THEN 27

3GE L=g |

318 IF AS(L+1,A)<>"." OR L=& THEN 34¢&

329 L=L+1

336 GOTO 31@

34@ IF L=@ THEN 27@

IS5 AS (L, A)=HS
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270

369
3749
324
Aog
Qg
41
429
434

R(A,1'=B(A,1)-1

GOSUR 434

GOSUR Sé@

GOSUER 43@

GOTO 240

REM H¥HXHER R R R RN ERFE R HR%
REM PRINT BOARD

PRIMT"

{CLR2}"

44 &
459
468
474
484
4949
il
519
D24y
S3e
=44
a5dg
Séd
S7d
Sae
S99
e
sl
&26
&3
&
&5E

FOR F=1 TO &

FOR G=1 TQ 2

FRINT AS(F,G);

MEXT G

PRINT

MEXT F

PRINT"12345472"

PRINT

IF FLAG=1 THEM PRINT"I HAVE WOM":EMD
RETURN

REM ¥E¥¥FEEHNNERFEREELRRF R R ERRR
REM COMPUTER MOVES

PRIMT"HMY MOVE..."

MY =6

FOR F=) TO 8

B(F,2)=0

MEXT F

FOR F=1 TO 8

FOR X=-1 TO 1

FOR Y=~1 TO 1

1F B(F,1)=0 THEN &8&

IF AS(BI(F,1)+¥,F+Y)="" OR AS(B(F,1)+

¥,F+Y)="," THEM &8¢

=Y-1%]

(Y]

IF AS(BI(F,1)+X,F+Y)=H$ THEN GOSUE 81
IF AS(BIF, 1Y +¥,F+Y)=C% THEM GOSUE 21

MEXT ¥

NEXT ¥

NEXT F

P=g

FOR F=1 TO 8

1F B(F,2) 3P THEN P=BI(F,2):!N=F
MEXT F



7ad
7o
77D
784
2ea
REE
e1g

Commodore 64

AS (B (M, 1) ,N)=CS
BiM,1}=B{(M, 1)1

P=g

M=g

RETURM

REM ¥ EXXXFLEFLERN XX ERE
MyU=2

Q28 M1=MV

838 IF A%(BI(F, 1)+ (X¥2),F+(Y¥2))=H% THEN
MU=MY+1 9

84% IF AS(RB(F,1)-¥,F-Y)=Hs THEM MV=MV+2¢
858 IF MU<>M1+1@ THEN S7¢

&G IF ASIBIF, 1)+ {X¥3) ,F+{¥Y%¥3))=H$E THEN
MYV=MV + \@ae '

877 BIF,2)=B{F,2)+MV
280 Mi=g

896 RETURN

SEE REM 3K FHHFEHRHEER R R R X RERRK

911G MU=2

92E M1=MY |

932 IF AS(BIF,1)+(X¥2),F+{(Y¥2))=C= THEN
MY=MY +©

94¢ IF AS(B(F,1)-X,F-Y)=C% THEM MVU=MY+2&
958 IF MVU<YM1+9 THEN 97@

948 IF ABIB(F, 1)+ {(X*¥3),F+{Y¥3))=CH THEN

MV=MV+2889: FILLAG=1

P7g
P2d

B(F,2)=B{F,2)tMV
RETUREN
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QUEVEDDO CHESS MACHINE / Commodore 64 version

16 REM QUEVEDO CHESS MACHIME

2% GOSUB 1S16:REM IMITIALISE

3@ GOTO &4

A4¢ GOSUR 1329:REM PRIMT ROARD

5@ GOSUBR {1¢:REM COMPUTER MOVES

&@ GOSUR 1324

ZF GOSUR 1128:REM ACCEPT HUMARM MOVE

a3@ GOTO 44d

26 EMD

168 REM ¥¥%¥ERFFXXEF

119 REM COMPUTER MOVES

128 IF QUIT=! THEN 1@84d

136 Wi=WE

146G REM FEEFERRERXEH

154 REM MOVE OME

148 MOVE=]

179 EM=INT (BK/1@)

18% RM=IMTI(R/18)

194 1IF ABS(KM-RM) >3 THEM 33@

2#@ AIR)=44

21@ X=INT(RE/16):Y=INTI(R/1&)

224 IF ¥>Y THEM 270

23E IF AIR-16)<>48 THEM 276

24% IF A(R-19)=BK OR A!R-21)=BK 0OR A(R-2
@)=BK THEM 274

256 IF A(R-11)=BK OF A(R-9)=BK THEMN 274
P&@ R=R-16:GOTO 360

276 IF A'R+18)<>46 THEM A(R)=R:GOTO 334
287 IF A{(R+19)=BK OF A(R+21)=BEK OR A(R+2
) =BK THEM AR)=R:GOTO 334

P90 R=R+10

3PS ATR)=ASC("R™)}

319 RETURN

IPE REM ¥XEEAXFRXXFE

23 REM MOVE TWO

I48 MOUVE=2

358 KM=BK- 1 8¥KM

3469 RM=F- 1 Z¥RM

3I7@ IF ABS(KM-RM)<2 THEN 48¢

ARG A(R) =44

3¢ IF R>11 THEM IF (A{R-12)=RK OR A(R-2
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'=RK OR A(R+8)=BK) THEN A(R)=R:GOTO 486
444 IF R>11 THEM IF (AfR-1)=BK OR A{R-11
'=BkK OR A{(R+2)=RK) THEM A(R)=R:G0OTO 48%
1% Y=BE-1Z¥IMT(BK/16)

428 Z=R-149¥INT(R/ 16D

434 IF (7=1 OF Y>Z) ANMD A{R+1)=44& THEN R
=R+1:GOTQ 459

444 R=R-1}

459 A(RI=ASC("R")

4458 RETURN

479 REM ¥¥HHHRR1I1¥R

482 REM MOVE THREE

492 MOVE=3

SEE WHM=WK- 1% IMNT (WK /7 16)

916 BM=BE-19*IMNT(BK/1¢)

92% IF ABS/{WM-BM) <3 THEN &dg

R3¢0 IF A{WK-1}<>44 OR A{WK-18)=BK OR AW
K-2Y=BK OR A{WK+8)=EBK THEMN &1d

349 IF A(WK-11)=BK OR A{(WK+%)=BK OR A(WK
—22)=BK THEM &14g

2349 A(WE)Y=45

S48 WHE=LWE-]

S8 AWEY=ASC ("E")

SPF REM ¥XEEENFREXXHE

s99 REM MOVES FOUR, FIVE AMD SIX

6lE Z=ABS{IMT(BK/1&) ~IMT{(WK/16))

S22 IF Z=9 THEN 954

63 IF Z2¥IMTIZ/2Y=Z THEN 794&

&40 REM #%¥HEREXER%NE

&5¢ REM MQUVE FOUR

&&69 MOVE=4

S7E AIRY=48

S84 IF A/R-18)<>4&6 THEMN 72@

627 IF A(R-92)=BK OR A(R-11)=BK THEM 72
/29 IF A(R-1%9)=BK OR A!(F-21)=BK OF AI(R-2
@)=RK THEN >24

718 R=R-18:G0TO 7&&

726 IF A(R+1@)Y<{>46 THEN A{(R'=R:GOTO 7?9¢
734 IF AIR+1%9)Y=BK OR A{R+21)=BK OF A(R+2
@)y=BE THEM A(R})=ASC{"R"):G0TO 799 ,
749 IF A{R+11)=BK OR A(R+9)=BK THEMN A'R)
=ASC("R"}) 1460TO 794

549 R=R+1@
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TG A(RY=ASC("R™)
775 RETLIRM

7RG REM ¥E%AREHFLRIE
796 REM MOVE FIVE
3GF MOVE=S

16 J=IMNTI(BK /160D

eP6 H=RK-16%1

QIF L=TNT WK/ 1d)

2@ M=LIK— | G
g6 Z=1#:IF J<I. THEM Z=-1&
S& ¥=1:IF K<M THEM X=-1

~

276 AWK )Y=44

829 Wi=Wk

8968 LWE=WK+Z+X

94g G=ABS (LKE-BEK)

o1 IF G=1 0OF 6=9 0OR G=1¢ OR S=11 THERM il
E=R1 A (REY=2531G0TO 2548

S2#F ATWEIY=ASCI"K")

@3 RETURN

L4F RPEP FEEMEEENERAL

254 FEM MOQVE SIX

a8 MOVE=S

@74 AlIRY=4&

a8 IF R>»11 THEM IF A(R-12)=BK OR A(R-2}
=Rk QF A(R+2)=BK OR A{(R-1!'< >R THEN 1479

26 IF R>*11 THEM IF {A{(R-1)=BK OR A{R-11
Y=RK OF A(R+2)=BK THEN 1&7g

1866 Y=BE-1¢¥IMNT(BK /16

16198 Z=R-16¥%INT{R/18)

1826 IF (Z=1 0OR Y>Z) AND A/R+1)=46 R=R+1
:GOTO 1949

18348 R=R-1

1643 A(R)=ABCI{"RE")

1959 RETURN

19468 REM #0040

187 GOSUB 1324

198% PRIMT:PRINT

1#e¢ PRINT"I COMCEDE TO THE MASTER®

{199 ENMD

113168 REM 383300834 X¥

1129 REM ACCEPT HUMAN MOVE

113¢ REM EMTER &7 TO GUIT

1148 MOVE=@



1154
L1ag
1174
118%
119
12Z2@3
1216
1229
1234
1244
12549
128649
127¢f
1284
1294
13ag
131&
1329
133¢

Commodore 64

PRIMT">> MOVE TO (LLETTER, HOGO.)";
INPUT G%

IF G%="0" THEM 128

IF LEM{(Gs}!<{>2 THEN 1169

Z=ASC {G%)

IF Z<&5 AND Z:72 THEN 11&d@
X=UALIRIGHT®{Gs, 1}

IF ¥<1 0OFr ¥>8 THEN 11&9
ATBK)Y=448

BE=16¥%(2-69) +X

IF A{(BK)=ASCI("R") THEM @QUIT=1
A(BK'=ASC("$")

RETURNM

PRIMTIPRINT

FRIMT"THANKS FOR THE GAME"
ENMD

REM FHE1FFHEXN$E

REM FRINMT BOARD

FRIMT"

{CLR}"

134
1354
VE

13464
1379
138¢
13949
1 g
id414g
1424
143G
1444
14549
1464
147
14846
1494
15
1519
1529

PRINT:PRINT
IF MOVE>® THEM PRIMT"I USED MOVE"MO

IF MOYE=Z THEM PRINMT
FPRIMT:PRINT

PRIMT TAB{11);"ARCDEFGH"
FOR J=8 TO 1 STEP -1
FRIMT TAB(2) 3713

FOR K=1¢ TO 89 STEP 19
PRIMT CHRSB(A(I+K) )

MEXT K

FRINT 7

MEXT J

PRINMT

PRINT TAB(11);"ABCDEFGH"
PRIMNMTIPRINT

RETURR

REPM  H3#¥FHHRHEXRHE

REM IMITIALISATION

POKE 53280,4:POKE S3281,8:PRINT"

{CLRY"

1534

J=RMND VAL (RIGHTS(TI%,2))) :REM

RAMDOMIZE
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1544
1559
15484
V579
1584
15399
1666
1619
1629
14636
164¢@
1659
1663
L&67d
1634
16949
174a
1719
1724
17398
17449
1759
1764
L7749
17282d

MOVE=9

RUIIT=¢

RIM Af136)

FOR J=19 TO 8¢ STEF 1@
FOR K=1 TO 8
AlJT+KE)=4&4I1REM ASCII OF ".
MEXT K

NE¥T 1J

REM ¥¥ FLACE FPIECES ¥*¥
REM BLACK KIMG - HUMAN
BE=IMNT(RMND{1}YX%¥3) +1
BE=12%BE+BK+INT (RNMD (1) ¥5)
A{RK)Y=ASC ("s") :
REM WHITE KING - COMPUTER
WE=IMNT{RNMD (1) ¥4} +4

Wk =13%WK+WK+INT (RND (1) %2)
IF WK=BK THEM 1&8d
AWK)I=ASC("K")

REM WHITE ROOK - COMPUTER
R=IMT(RND{1)%4) +4
R=1E¥R+R+INT{RMND{1)¥2)

IF R=REK OR R=WkK THEN 1739
IF ABS!(R-BK)<12 THEM 1739
AIRY=ASC{"R"™)

RETURM



WASHINGTON D.C. / Commodore 64 version

1¢ REFM WASHIMNITOM D.C.

2¢ GOSUE 11&9IREM INITIALISE

S REM XX R e R K
4% REM MAJOR CYCLE

S8 P=INMTI{P+{(P¥273/ML})}

&g GOSUEB 189:REM PRIMTOUT

74 GOSUR S1E:REM CALCULATE

84 REM MOW CHECK ENMD GAME

9@ GOSUE 71€:REM STAMDARD OF LIVINMG
g GOSUR 789:REM INFLATIOM RATE
116 GOSUB 34¢:REM UNMEMPLOYMENMNT

129 IF GAME=1 THEN PRINT"
{CLR3}":50TO 8%«

13¢ GOTO S4

148 RFEEM X¥¥¥HXFANERFXLIH KL WAL IEHHHF
154 REM PRIMTOQUT

16 PRIMT®

{CLRI{WHT "

17d PRINT "PRESIDENT "jA®;": "

189 PRINT"YOUR ADMIMISTRATION HAS BEEM I

M FOWER FOR"Y+Z/4"YEARS"

198 PRIMT"-—~-=--—m - - m e e
26 PRIMT"~~~-~STATE OF THE MATIOM------
218 PRIMT Y —— - —mm e e e

[ RPRL |

222 PRIMNT"POFULATION"F

238 PRINT"MO. UMEMPLOYED" INT(U) " "INT(1
dE¥U/PY " %"

294@ PRIMT"CURREMT WAGES $"WO" INFLATIOM"
INT(IP)Y %"

25¢ PRIMT"GOVYT. EXFPEMDITURE LAST GQTR. =M

1 GE

264 PRINT "UNEMFLOYMEMT COST €M"INT(L18¥%G
uy 71@

27 PRIMT "INCOME FROM TAXES SM"INT (18%G
IV/16

28¢ PFRINT"BUDRGET SURPLUS(+) /DEFICIT({(-) %
MYIMT{BD®1@) /19

277



Commeodore 64

278

29% PRIMT"GROSS DOMESTIC PRODUCT SM"IMT!
GDP¥1@) /1 @

3¢E IF Y+Z/4>.5 THEM PRIMT"CHAMGE IM LIV
ING STAMDARD ;

36S IF Y+Z/4>.5 THEM PRIMTIMT( (2% ( {RGDP/
AGDP) ¥196) —1@@) 73y neo

F16 PRIMT"———=—mmmmmm e e e m e e

n

— . s

I PRIMT"PUBLIC IMVESTMENT*Y"@"Z"EM"INT

(IVH1EY /1

e S o | e e L

348 PRINT"0OK, PRESIDEMT "jA%S;"..."

35¢ INPUT "EMTER GOVYERMMEMT SPEMDING sM"

i GE

34 IMPUT ®

{PURIENMTER COST OF WAGES EM"jiWH

I7E PRIMT"IS YOUR ADMIMISTRATION IM FAVO

R OQF"

388 PRIMT*"IMMIGRATION THIS ®UARTER Y 7bD

I

{WHTZ"

399 GET X%

4 TF ¥Ed2"Y" AMD ¥E4:"R"™ THEM 394

4148 PRIMT TAB(Z26 3 "OF..."53*3

428 FOR H=1 TO {&83@G:MEXT H

43F IF ¥s<»"¥Y" THEN RETURNM

448 PRIMT "

{PURIHOW MARMY IMMIGRANTS WILL YOU ALILOW

IMTO THE us®

45 INPUT MIFRIMT®

{PURI"S

447 IF M<E THEM 45#

478 P=FP+M

452 RETURERM

AP RER  $H583 0604 0 0 R K

S9@ REM CALCULATIOCMS

S1¢ CH=CM+ (IMN¥IP/18d&)

526 U=PXI{GE+IWV) /{(CN¥1G)+FPX{IFP/ 185946}

556 GU=UXWp /ML REM UNEMPLOYHMERT COST

S48 GI=({(P-WXLMN%.4) /ML) :FEM IMCOME
FFROM TAXES

554 BD=RBD+G1-GU-GE:REM BUDGSET DEFICIT



@1
P2E

P3g

Commodore 64

AGDP=AGDPY ! 1+ {IP/ 156G) )
GDF=GE+IV+{ (F=U) %W /ML)
FGLF=GDPR%448 / AGDF

IP={ (GE+IY) /CN¥*. 1+ (MN/WQ)Y / L EF) ¥ 1 GG
TVU= {CM¥&87) / (IFP¥IP)

La=1n

i Z=24111IF 2>4 THEN Z=1:VY=Y+1

FETUREH .
FEM 3630040 K 3 50 0 H 90 0 Je 0 3 300 390 ¢
REM CHECYK BUDGET DEFICIT

IF BID>-1&@d@d THEM RETURHM

SAME=1

FLLAG=1

RETUREM

REM 3333366530000 0 3 - X
REM CHECK STAMDARD OF LIVING

IF ¥Y<.759 THEM RETURN

IF INT((2%( (RGDP/AGDP)*186)-16E) /3) >
THEM RETURN

GAME=1

FLAG=2

FETLURN

FEF 36 0000 0 3 K 356 2 o 3 3
REM CHECK IMFLATION RATE

IF IF<13 THEM RETURN

GAME=1

FILAG=3

FETUEN

FEM 330300 0 300 6 0 M X 3R H 3 %
REM CHECE UMEMPLOYMENT

IF INTIUXLEG/P)<15S THEN RETURN
GAME=1

FLAG=4

RFETURM

REM ¥¥EXUERERHAARH SR LRRHRAR XK
REM END OF THE GAME
FPRIMT"PRESIDEMT "j;A%;", YOUR"
FRIMT"ADMIMISTRATION'S POOR ECOMOMIC"
FRIMT"FPERFORMANCE HAS LED TO AM UMAC

CEPTAELE"

e TS
FSd

IF FLAG=1 THEM PRINT"BUDGET DEFICET"
IF FLAG=Z THEN PRIMT"DROF IN THE STA

MDARD OF LIVIMG"
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©&F IF FLAG=3 THEM FRINT"RISE IN THE INF
LATION RATE"

©7g IF FLAG=4 THEM FRINT"RISE IN UNEMPLO
YHMENT®

a@ PRIMT" AMONG OTHER THINGS..."

9@ PRIMT"«-csmemmm e m e m— e

167 PRIMNT"THE LACK OF COMFIDERCE I®M YOU

RII

121@ PRINT"ADMINMNISTRATION IS SO BAD' THER

E ARE"

162¢ PRINT"CALLS FOR YOU TO RESIGM...Y0OU
altER"

1834 PRIMT"ASIDE TO ALLOW THE VICE-PRESI

DENMT TO®

148 PRIMT™ QCCuUrPY THE OVAL OFFICE

1652 FOR H=1 TO 1889 NMEXT H

1#ad PRINT "mosecssseermmementasssnnsSsnnsrs

147¢ PRIMT"YOU WERE FPRESIDENT FOR"Y+ (Z¥.

251V "YEARS"

16249 PRIMT"DURING YOUR TERM OF OFFICE, T

HE"

1289¢ PRIMTYFOPULATION ROZE BY"F-33ML

1163 PRINT"THE UMNMEMPLOYED RATE BECAME"IN

TiUX1geg/P) /18" %"

1114 PRIMT"AMNMD THE INFLATIOMN FATE BECAME

INT CIPRIS) A 1L8N R

112¢ PRIMT"STANDARD OF LIVIMG CHAMGED BY

"INT (2% ({RGDP/AGDP) X16@6E8Y ~1683) /3) " %"

113¢ PRIMT"AMD THE BUDRGET SURPLUZS/DEFICI

T HaAS sSMY"IMT(BDX19Y) /19

114¢ END

LLSE REPM #¥630365 53000006 4 F 3 6 % X ¥ X430

1169 REM INITIALISE

117¢ POKE S3289,9:POKE S3281,4:PRINT"

{CLR"

1182 H=RMD{!VAL (RIGHTS{TI%,2')) iREM

RAMDOMIZE

119€¢ MIlL=1@¢g% 1864

1Z28¢ FP=3%ML:EEM POPULATION

121¢ U=P/18IREM UMEMFPLOYMEMNT



1224
1234
1244
1256
12&8
1274
1289
1299
1384
1314
1320

1338
1349
135
1366
L5357

Commodore 64

IV=23&:REM IMVESTHMENT

GE=118IFEM GOVERPMMENT EXPEMDITURE
GU=g:REM C0OST OF UMNMEMFLOYMENT
GI=9:REM INMNCOME FROM TAXES
Wh=16% 1 REM NEW WAGES

WO=1&C I REM OLD WAGES

IF=5!REM IMFLATIOMN PERCENT ’
GDF=444:REM GROSS DOMESTIC PRODUCT
AGDFP=44¢@ . REM BASE YEAR GDP
RGDF=444: FEM REAL GDFP

CHN=354 I REM ECOMOMIC COMNSTANMT
TUSED THROQUGHOUT SIMULATIONMN)

Z=1 i GAME=9:FLAG=4@

Y=¢g:REM YEAR

FRIMNT "EMTER YOUR LAST NAME"
IMFUT A=

RETURNM
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14 PEM STOCK MARPEET
2¢ POKE S3286,6:POKE S3281,%:PRIMT"
(CLRYY

3@ C=IMT/RPND(VAL (RIGHTS(TT%,2)))) :REM
RANDOMIZE

4% DIM S{(S),M{S5),PI(S),DIS)

56 S{(11=1.4%9: (21—1 9? S(3V=2.,49:5{4 =2,
PR.S5I5Y=3.49

ad MIil1Y=200@ NI2YV=15S8 N3V =128 MN(4)=1&
GHIN(S) =26

7E BR=2&5:TVU=1S666: QR=1 S8 DAY=

86 PRIMT:PRINT"

{PURIENTER YOUR GOAL FOR THIS SIMULATIOM

¢ PRINTTAB!8);"$14,000 TO 100, 000"
16 IMPUT GALIREM INPUT GOAL
116 IF GAL<1&886H THEM PRINT "
{WHTXTOO L.OW!" 5070 84
124 IF GAL:1g@8¥14g988 THERM PRINMT "
{WUHT}TOO HIGH!":G0OTO 8¢
134 REM #F¥¥0E6 030 4 0 6%
149 REM MATOR LOOP
i5@ FOR C=1 TO S
14 REM ADIUST THE 35 INM NEXT LIME TO
MODIFY GAME; 8% VERY HARD, 3¢ VERY EASY
178 DICY=INTRND {1 )¥55) +1
188 P{CY=INT(RMD/{ 1Y {1GG-DICYY Y +1
19€¢ MEXT C
2@ G0sSUB 2349
219 GOTO 468
228 REHM 50Xt X6 03 06000
39 REM PRINTOUT
2 PRINT"

2589 PRIMT "DAY"DAY" YOUR GODAL IS
"GAL
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28¢ PRINMT"COMPANY MUMBER:™

299 PRINT TABI2)5313TABI(?) 25 TARI18)535TA

BRIZ2B)Yi45TAERBIZG5) S

389 PRINT "CHANMCE OF INCREASE (%) :

316 PRIMT TAR{Z2);P{1);TAB(D);P{2);TAB(14
YIF(3XSTAB(Z2T 5P ()Y S TABR(3ISY P (S5)

372 FRIMT "CHAMCE OF DECREASE %)

334 PRINT TAB(2 5DV 3 TAR(2) ;D I(2)
YIDIZNSTARIZ2S)Y3DIAY S TARI(ZS)5DIS)
244 PRINMNT"CURRENT VYALUE PER SHARE: ™

3560 PRIMT "€"jIMTIS/1YX198) /1683 TARIBY 3 "

SU'FINTISI2Y X198 /L ET;

368 PRIMNT TAB{13) 3 "E"FINTI(S(3)¥169) /148635

TAR(2Z) 3 "S"SINT{(S(4Y¥16d) / 19035 :
37 PRIMNT TABI{3IE)YJ"S"3INT(S{(4Y¥166) /196

A8 PRIMT"NMO. OF SHARES HELD: "

39 PRINMT TAR{2)5H{IL)YSTARIR)INIZ2)Y5TABI1A
YIMIBYSTABI25) I N{dY s TAB(35)Y 5N {5S)

48 PRIMT"BAME ="INT/EBBY" TOTAL WORTH %"
INT(1GE¥TV) 7 1E@

1L BRI s e s s e s e T R T T T R T T
42¢8 TF TY>GAL THEM PRINT"YOU'WE HIT YOUR
FIMANCIAL GOAL!"™:END '
43¢ RETURNM

G4L REM 3000 e 3

4549 RENM ¥ SELL ¥#

4588 PRIMT"

{PURIDO YOU WARMT TO SELL ARY SHARES (Y /M
ypu

47 GET A%

424 IF AS<>"Y" AMD AE{>"M" THEN 474

4%@E IF A$s="N" THEMN &°%¢

Dgg GOSUR 23#

Sl PRYMT™

{WHT3WHICH OMES TO SELL?";

529 GET AS

S3¢ IF AsE<"1" OR AE>"5" THEM S24

ad49 C=VAL. (AS)

ShE PRIMTY

{WHHT oK*C

Sa¢ PRIMT™

TAEBI15
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{PLIRXHOW MAMY OF"C"TO SELL"S

S7d
a8y

INPUT N
IF M>NMICT)Y THEM PRINMT"

{WHT *YOU DOM’T HAVE THAT MANY ! " .GOTO 579

b o)
&TG
&1&
&2¢
&3
&
&5
sed
&749
&sBE
&0
g o)
218
72

REM ¥¥%5XH0% KX K6 2A¥

FEM ADJIJUST FIGURES AFTER SALE
BEB=EBEB+S(C)¥MIREM ADD VALLIEE TO BANK
M{CY=N(CY-NIREM SUBTRACT MO. SOLD
TU=g:REM SET TOTAL WORTH TO ZERO
REM NOW DETERMINE CURRENT WORTH
FOR C=1 TO S

TU=TV+N(CY¥S ()

"MEXT C

TU=TU+BB:REM ADD IM BAMK BALAMNCE
GOSUBR 234d _

REM ¥¥¥EEXEXFERFREFFEIFHRF

REM ¥¥% BUY *¥

PRIMT "

{FURDO YOU WANT TO BUY AMY SHARES (Y/M)

2w
7o
7qd
=1
769

2749

GET A%

IF AK<>"Y" AMD As<>"NM" THEM 734
IF A=="N" THEN 294

GOSLIE 2345

PRINT"

{PURYWHICH COMPANY TO BUY?"j

78
Fou
s89J
214

GET A=

IF Af<"1" OR A%>"5" THENM 789
C=VAL (AS)

PRIMNT"

{WHT oK cC

|82

FRIMT"

{PURHOW MANY OF*C"TO BUY";

239
24 &

INFUT N
IF M¥S(C)>BB THEM PRIMT"

{WHTYYOU DOM’T HAYE EMOUGH MOMEY!":1G0OTO

g83d
254
8&d
arve
aa4gd
=g

FEM 3000305 A0 4050 0 30 3 J 30 30 -
FREM ADIUST FIGURES AFTER EBLY
BEB=RB-S/C)Y¥N

MICY=NICY+N

TV=F
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Q@@ FOR C=1 TO 5

O1E TU=TU+MNICYXEL(T)

Q@24 NEXT C

@3 TVU=TV+RB

@44 GOSUE 2349

PSE RFEPM ¥ 0 5 N e

243 REM MODIFY ALL INDICATORS

78 TVU=4

eed FOR C=1 TO 5

Q& K=IMNT!(RMND{1)X18&c)+1

1&g IF K<PI{T} THEM S{(CY=SICY¥{1+(P(C) /1
gty )

121¢ K=IMT{(RMDI1)¥18d) +]

1829 1IF KiD{(C)Y THEN S(CY=S(C)Y/{1+{(PI(CY/1
Gey )

1836 TU=TUY+ SI{CYXNC)Y)

Vgd4a NEXT C

1658 TVU=TW+EBR

1d&é¢ QAE=Ca+1

1678 W={TY¥1ga/00) -1

lggy IF W= THEM W=.1

1828 W=W+4&

116 IF W<l THENMN W=1

111 IF W>15 THEN W=15

1129 RESTORE

1134 FOR T=1 TO W

1t4g READ AS

1158 MEXT T

1169 PRINT

1176 RFPEM 335553 55 3036 3 ¥ ¥k

1129 REM GIVE RATIMG, START NMEW ROUND
112 PRINT"®

{WHTXYOUR RATIMMG AFTER THAT ROUMNMD QF"
126G PRINT"TRADING IS *"jA®;"*"

121¢ PRINMT:PRIRNT "

{PUR {PRESS SPACEBAR TO CONTIRMUE Pt
122¢ GET ZZ%:IF ZZ%{>" " THENM 1224
1236 DAY=DAY+1

1248 GOTO 154

125% DATA "HOPELESS", "VERY, VERY POOQR"
1249 DATA "TERRIBLE", "AWFUL.", "BAD"
1279 DATA "VERY ORDIMARY", "AVERAGE"
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1286 DATA "REASOMNABLE","A LITTLE ABQVE A
VERAGE"

1296 DATA "FAIRLY GoOODR","“GOOD", "VERY GOO
DII

1382 DATA "GREAT", "EXCELLEMNT", "SUPERLATI
VE" :
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ig REM DETROIT CITY

2@ GOSUR 1&40:REM INITIALISE

36 GOTO 114

ad MT=MT+1

56 GOSUR &S0

43 IF TP>2¢¢ THEN 15&6@

73 PRINT®

{CYMIDO YOU WAMT TO RESIGHM (Y/M)?{WHT"
8¢ GOSUB L@1@

2@ IF A%E="Y" THEN PRINT"CQK, CHIEF":EMD
14 GOSUB 1380

117 GOSUR &ASa

12¢ FOR T=1 TO 1G@G:NEXT T

136 GOSUR 856

146 PRINT"DO YOU WANT TO EXPAMD QUTPUT
Y/NYP® '

158 GOSURB 1@1@

140 IF A%="Y" THEN 108@

178 1IF SF=1 THEM 218

18¢ PRINT"DO YOU WAMT TO SELL FACTORY 4
(Y/My?™

19F GOSUBR 1@l

23@ IF AE="Y" THEN 1256

216 GOSUR &5@

22% IMPUT "HOW MAMY EMPLOYEES TO HIRE":;H
E

23 ME=ME+HE: IF HE)>® THEM 2&6¢

24% IMPUT "HOW MAMY EMPLOYEES TO FIRE";H
E

258 ME=ME-HE

6% GOSUB &58

278 P1=AS:REM SET P! EQUAL TO OLD PRICE

2384 INPUT "WHAT IS YOUR SELLING PRICE";A
=

-t

292 REM MEXT LIME REJECTS TOO BIG A
CHAMNGE I SELLING FRICE

3ggl IF ABS(F1-AS) >2544 THEM PRINMT"TOO BI

G A CHANGE FOR THE MARKET":GOTO 2249

31 PRINT™

{CLRE}"

w28 PRINT:PRIMT:PRINT
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IZF MI=INTIRND(1)¥4606) +48% 1000 REM THIS
MOMTH’S SALES BY INDUSTRY
348 C=C+1:REM COUNTS MUMBER OF MONTHS
358 IF C<{3 THEM 47@
369 M=INT(RMD(1)%¥1@+1) /4:REM IMFLATIOM
3I7¢ PRINT™
{CLR2"
38 PRINT"IMFLLATION RATE THIS RUARTER IS
1 M [1] '}’: n
39@ PRIMT"AVERAGE WAGES BILL WILL NOW RI
SE ToO"
AFE A= AWXM/ 1EH) + AW
416 PRINTTARI(®);"S"INT(AW) " PER EMPLOYE
E n
A42F GET ZZ%:IF ZZ%<{>"" THEMN 42¢
436 PRINT:PRINTTAB{12); "ANY KEY TOQ COMTI
MUE "
448 GET ZZ$:IF 77%="" THEN 44%
AS@E FA=(FA¥M/10%) +FA
456 C=F
473 YI1)=NME¥15/12:REM SALES BASED ON
NMUMBER OF EMPLOYEES
488 Y (2)=!1GG-AS/FA)X¥MI /186G REM SALES
BASED OMN MOMNTHLY INDUSTRY SALES
496 REM MEXT LIME SETS LOMEST FIGURE
FROM Y113, Y(2), M(5) EQUAL TO YI{(3)
SEE TF Yi1Y<y(2) AMD YU(1)Y<M{S) THEN Y(3)
=Y 11 1G0T S4F
SIS IF Yi2YLY (1) AMD Y{(2)<M(S) THEN Y(3)
=Y (2} :60TO S4¢
S528 Y3 =MIS)
53@ REM MEXT LINES DETERMIME
MOMTHLY SALES
548 IF ABS(P1-AS)<S01 THEM Y(3'=3.&%Y (3}
/3
SSE IF YI(3):MIS) THEM Y(3)=Y(3)-1975:G0T
n 558
=48 MC=(MC¥M/ 18F) +MC
579 EF=Y{(3)/M(S)¥1@3:REM EFFECIENCY %
AS SALES DIVIDED BY TOTAL QUTPUT
S8@ AC=(MC¥(ARS(8S-EF)/3)/14%) +MC:REM
AYVERAGE COST PER VEHICLE
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S MP=((Y(3) % (AS-AC)Y) ~ (NEXAW/ 12) ) 1 REM
MONTHLY PROFIT
GEE MP=INT (MP/ (1GG¥%1860) )
613 TP=TP+MF/16:REM TOTAL FROFIT
IN MILLIONS
SRE M=
&34 GOTO 46
SAE REM FERHEXEERELHHRERE I X R LR XR N
&5¢ PEM REPORT PRINTOUT
S6¢ PRIMNT®
{CLRY"
67F PRIMT"IMDUSTRY SALES"MI"IN MOMTH"MT
489 IF MT>@ THEN PRINT"YOUR SALES: "INT(Y
(3)y" (UINTIY(3) %166/ MI) /16"% OF TOTAL
y
L e R i T b T T ——

7@% PRINT"YOU HAVE"ME"EMPLOYEES"

718 PRINT"AVERAGE WAGES ARE $"AW

726 PRINMT * OR $H"IMT (AWENE / (1@@x160a6e) /1
2} /1% PER MONTH®

PO PRIMT " === e m e e e e e

748 IF MT=g THEM RETURNM

754 PRINT"AVERAGE COST PER VEHICLE IS 3°
IMNT {AC)

762 PRIMT"AMD AVERAGE SELLING PRICE IS =
"IMNTtAS)

FPE PRIMT"SO THE AVERAGE PROFIT IS $"INT
{AS-AC) "
788 PRIMT"OR €M "INT{/{AS-ACY¥Y(3) / (1E8E8%1F
G2V /1B "PEFR MAQRTH"

AR PRIMT Y~ e m s e e e e e e

]

= e wer

826 FRINT"PROFIT FOR THE MOMTH IS SM"MP/
16

812 PRINT"& TOTAL PROFIT TO DATE IS M"I
NMT(TP¥14) /1@

828 PRIMT" - - o o .

83 RETURM
84L REM H¥%¥E#ERFFEERRERANEEFFF R EEERR

289
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25% REM MONTH REFORT

262 PRINT®

{CLLR}"

87g TF MT>¢ THEM PRIMT"YOUR MOMTHLY SALE
S ARE"INT (Y (3}

38 PRIMT "= e e e e e e

228 FPRIMT"MAXIMUM MOMTHLY OUTPUT:"

@@ PRIMT TAB(3);"FACTORY 1:"INTI(M{(1))
218 PRINMT TAB{(3);"FACTORY 2:"INT{M{2))
928 PRINT TAB(3};"FACTORY 3J3:"INTIM(3}))
238 IF SF=1 THEN %2&4d

P4g PRIMT TAB(3);; "FACTORY 4:"INTIiM{4))
Fog PRINYE-ascass e en e msm e s s o

— -

24@ FPRINT "TOTAL OUTPUT IS"IMT(M(S))
O7@ PRINT"===-m=m=m e i e e i

oaE PRIMT "EFFICIEMCY LEVEL IS"IMT(EF)"%
59F RETURM

LOEE REM ¥XXXEEXELLEFEEEXELFXLEFEEXERE
1916 REM GET REFPLIES

1626 GET A%

1#3E IF ASB{>"Y" AND AS{>"NM" THEM 1g24
1@4@ PRINT TABI22);A

1658 FOR J=1 TO S&E:MEXT J

1668 RETURNM

1G7E REM ¥XXEEXFFXFREXERFEEXERXRRS LY
16875 REM INCREASE QUTPUT?

1626 TF M{4)=@ THEN ¥=1S:G0TO0 111&

1168 ¥=18

1118 PRINT"IT WILL COST $M"X" TO EXPAMD"
112% PRINTTAB(8); "QUTPUT BY 1%"

11368 PRIMT " ——m e e e e e e e

1148 PRINMNT"HOW MANY % DO YOU WISH TO RAI
SE QUTRUT"

1158 INPUT EP:IF EP{@ QREP>1£4d THEM 1153
11469 M(S=

1178 FOR T=1 TO 4

188 MIT=M(TY+M(T) XEP/ 199

11929 MIS)=M{S}Y+PI(T)
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1268 MEXT T
1218 TP=TF-EP%Y

1229 FOR T=1 TO S@G:NEXT T

1238 GOTO 176

1248 REM ¥¥3HFFFHIFRRHREIH N H W335
1259 REM SALE OF FACTORY FOUR

126¢ PRINT "FACTORY FOUR 1S VYALUED FOR S
ALE AT sMigg®

1276 PRINT"YOU CAN'T REBUY 1T LATER IE

' YOU SELL IT..." :
1265 PRIMT"DO YOU WANT TQ SELL (Y/M)?"
1299 GOSUBR 10910

1228 IF AE="N" THEN 21

1319 TP=TP+109

1326 SF=1

1336 MIiS) =MLY +MI2) +M(3)

1346 M(4)=g

1358 GOTO 176 |

1340 REM #3¥63HXHHA%X XK X H XK KK H 33 X%
137% REM CHECK ObN LOSSES

138% IF MP>® THENM SA=@:GOTO 148&

1390 SA=SA+1

1426 IF SA>11 THEN 142¢

1419 GOTO 148G

142¢ PRINT®

{CLRI":PRINT

1438 PRIMT"YOU JUST MADE YOUR TWELTH MOM
THLY " |

144@ PRIMNTLOSS IN A ROW. v v v v s e seenns :

14348 PRIMTTAB{(&); "YOUR EMPLOYHMEMT"

14580 PRINTTAB(4)3"1S HEREBY TERMIMATED!!
147@d END

148&¢ IF TP>=-252 THEN 135¢

1499 PRINT™

{CLR}"IPRINT :

15388 PRINT"UNDER YOUR MAMAGEMENT, THE CO
MPAMY HAS"

1312 PRINT"LOST MORE THAN sMz295&'"

1524 GOTO 1459

153€¢ IF TP>20% THEN 157&

1534¢ RETURM

201
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1555 REPM 3665500 0 00 000660 %X
15469 REM SWEET SWEET SUCCESS!!!

15748 PRIMT"

{CLRY"IPRIMNT

15878 PRIMNT"WELL PLDOME! THE COMPANY HAS MA

DE MORE"
1594 PRIMT" THAM sM26d. YOou’'VE BEENM
MADE"

160¢ PRIMT® A MEMBER OF THE BOARD
16160 FOR T=1 TO 28EE:NEXT T

1626 EMND _

16368 REM XEXFEIEXZERERREFEXERRREEEREE
164% REM IMITIALISE

1648 T=RMD(VAL(RIGHTS(TI%,2))):REN
RAMNDOMIZE

1676 RIM MIS),Y(S)

1486 NME=12@@%:REM STARTING MO EMPLOYEES
169¢ AW=22995:REM STARTING AVERAGE WAGE
170G AC=1119@:REM COST FRICE/VEHICLE
1716 AS=126@@: REM SELLIMG PRICE

1726 MI=SO¥L0P6:MC=10130

173¢ Y{(3)=12503

174¢ MS=25:EF=77:FA=140:8F=@G:MT=0

1759 FOR J=1 TO S |

1740 READ M{J)

1770 MEXT J

178¢ POKE S3284,0:POKE S3281,%:RETURN
1793 DATA R90d, 3250, 2560, 1625, 16275

292
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S POKE S328¢9,@:POKE S3281,0

1% REM GRIDIROM

29 PRINT"

{CLR}"

3G X=RND(VAL{RIGHT®%(TI%,2))) :REM
RANDOMIZE

49 GOSUB 7@

Sg GOTO 22g

SG REPM 3369330333 303 3305 3030 039 9 3 35
78 FOR X=1 TO 15@9:NEXT X

89 RETURN

PO REM 0333300403030 3963 33 303 3 %6
1@ PRINT A%;SA

118 PRINT B%;SB

129 RETURN

138 REM 3633330336563 90 36 5 90 36 5 30 3 300 3
149 IF Z$=A% THEN Z$=B%:RETURM
159 ZH=A%:RETURN

168 REM  #3#¥3F1HHHH00HH IR ¥ ¥
176 GET ZZ%:IF ZZE<{>"" THEN 179
128 PRINT® > PRESS AMY KEY <"
12 GET ZZ%:IF ZZ%="" THEN 19¢
299 PRINT TAB(2d) i "0K":RETURN
2168 REM 5853303835 33 3 3633090306 % %9
229 REM IMNITIALISE

238 DEF FMA(X)=INT(RND{1)%*X)+1
2498 PRINT"

{WHTJONE PLAYER QR TWQ®"

2358 INPUT X

268 IF <1 0OR X>2 THEN 25¢

279 IF x=1 THEN VYC=1:A%="SILICON COWBOYS
":GOTO 3g¢

289 PRIMNT"WHAT IS THE MNAME OF THE HOME T
EAM"

299 INPUT A%:IF A%="" THEN 29¢
3g3d PRINT"AND WHAT IS THE MAME OF THE VI

SITING TEAM"
219 INPUT B%:IF B$="" THEN 319
315 A%="

{WHT " +A%: BE="{PURX" +RB%
320 ZHE=A%:MNU=335

293
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3I3d PRINT"

{CLR3}"

34% PRIMT"THERE ARE"INT{(1@%(&@-(W/4))) /1

@"MINUTES TO GO"

35@ PRINT TAB(8)jZ%" TO KICK OFF"

368 PRINT®

(WHT3YOU ARE ON YOUR OWN"NU"YARD LINE"
37¢ IF VC=1 AND Z%=A$ THEN GOSUB 7@:GOTO
409G

380 PRINT"TO KICK OFF..."

39¢ GOSUB 17@

4G@ A=FMA (2) +48

416 PRINT Z%;" HAVE..."

429 FOR X=1 TO A

43@ PRINT TAB(X/3);"KICKED"X"YARDS"

446 NEXT X

45@ NU=NU+X

44@ GOSUB 7@

47% PRINT "

{PUR3THE BALL IS CAUGHT'"

42¢ GOSUR 7@

496 A=FMNA(30)+1@

5@ FOR X=1 TQ A

S1¢ PRIMT TAB(X/S)3;"AND RETURMNED"X"YARDS

526 MEXT X

53% NU=ABS ( 16@-NU+X)

544 GOSUB 140

S50 PRINT"=-=——-———m e m e

- —— —

S6¢ PRINMNT"THE BALL IS DOWN OM"

578 PRINT Z%;"*S"NU"YARD LINE"

s8¢ IF Z%=A% AND VC=1 THEM GOSUB 7@:GOTO
&sEd

59@ GOSUB 174

&EE TG=16:D=@:SL=MU

41 IF W=4&¢ OR W=18¢ THEN 2Z&14d

&2@ IF W=1248 THEN 2978

&63g IF W=244d THEMN 2149

648 PRINT®

{CLR3"

658 PRINTLEFTE(A%,68) iSASLEFTE(BS,6) 5B
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668 PRINT INT (1@% (6@~ (W/4))) /1@ "MINUTES
TO GO

&7¢ GOSUB 7@

68F PRIMT" === e

— e —

697 PRINT Z&" IN POSSESSION®
799 PRINT TAB(4);D"DOUN"

71@ PRINT TAB(4);TG"YARDS TO GO"

720 PRINT " o mm o m e e e e e

n

-——

73¢ PRINT"START AT"SL"YARD LINE"

74@ PRIMT"NOW ON"NU"YARD LINE"

75¢ PRINT 1€@-MU"YARDS TO TOUCHDOWN®

FEE PRINT " === s e e e

- —

7@ PRINT "OM THIS PLAY ";

789 IF Z£=A% THEN PRINT AS;" CAN":60TO &
aa '
729 PRINT B®;" CAN"

899 PRINT"EITHER 1 - THROW"

81¢ PRINT" 2 = CARRY"

828 PRINT" OrR 3 - PUNT"

83d P=¢g

84¢ IF AS=Z%$ AND VC=1 AND D<3 THEN P=2:G
OTO 9949

85¢ IF A%=Z% AND VYC=1 AND TG<7 THEN P=2:
GOTO 249

86d IF As=Z% AND VYC=1 AND (i1@@g-NU)<31 TH
EM P=3:G0TO 949

876 IF A%=Z% AMD VC=1 THEN P=1:60T0O 9§
884 GET K®:IF K®<{"1" OR Ks>"3I" THEN &8¢
82¢g P=VAL (K%) :PRINT TAB(i@);"QK"P

@@ GOASUB 7g

1@ W=W+1

PZE PRINT"

{CLR"

P3¢ PRINT Z%;", YOUR GUARTERBACK HAS"
P44 PRINTTARI(2);"GOT THE BALL"

P8 PRINT " === e e e e e -
69 PRINT"WAIT FOR THE COUNT, “3Z&s;™,"
279 PRINMNT TAEB(8);"THEMN HIT ANY KEY..."

295
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@80 GET ZZEiIIF ZZ2Z%<>"" THEN 78d
@%@ GOSUB 74

1gaa
121G
1824

PR ——

1109
TEMZE
1116
1126
1139

GOSUR 220@

IF E=11 THEN 234¢

PRIMT " ———mm e e e e e e e e e e e e e e e
ON P GOTO 1656, 1310, 1599

REM ¥¥¥¥EHNHXNFEFEFFERFEFR¥
PRINT"YOU'VE THROWN"E¥S"YARDS"
PRINT"AND THE PLAY IS..."

A=FMA (8)

IF A=1 THEN 1528

A=FNA(E+1)

IF A=1 THEN PRINTTAB{(Z28)3"...COMPLE
oTO 122a

PRINT TAB(2@)3"...INCOMPLETE":D=D+1
GOSUB 174@

PRIMT "= m e e e e e m
IF D>3 THEN 116€@

GOTO &19

PRINT"THAT WAS YOUR 4TH DOWHN®"
PRINT"AND YOU'VE LOST POSSESSION!!™
D=@:TG=16:NU=ABS { 1@@-NU) : SL=MNU
GOSUR 7@ '

GOSURB 14

GATO &1@

GOSURB 17@

NU=NU4+ (E*S) : TG=TG~ (E*S)

IF NU>1@@ THEN 18¢9

IF TG<1 THEN 128%

D=D+1:IF D>3 THEM 1169

GOTO &1G

D=¢: TG=1@:SL=MU

GOTO &16

REM 36963695369 3309 3 905 390336 3 3 3
A=FNA(15)

IF A=1 THEN 1519

E=A-5

IF E<@ THEN 1449

IF E=@¢ THEN E=1:G0T0O 1370
PRIMNT"GOOD SMAP, PASS AND RUM"
PRINT"YOU’VE GAIMED"E"YARDS"
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1388 GOSUR 174

1398 TG=TG~-E:MNMU=ABS (NU+E) :D=D+1

14¢@ IF NMU>1€@d THEM 1866

1419 IF TG<1 THEN 1284

142@ IF D>3 THEN 1169

1438 GOTO &1

1444 PRINT"GREAT RUNNING BY THE OPPOSITI
OM HAs"

143@ PRIMT"CAUSED YOU TO LOSE"ABS(E)"YAR
ps*

1466 TG=TG-E:MU=NU+E:D=D+1

147¢ GOSUBR 174

148@ IF D>3 THEN 1164

1499 GOTO &1iG

15630 REM H¥HHIHIHHHHH %5353 % 3% %56

1519 PRINT"BAD SNAP...YOU’VE™"

1528 PRINT"FUMBLED. .. AND"

15339 PRINT"YOU'VE LOST POSSESSION..."
154¢ NU=1@@-NU:D=@:TG=1@:SL=NU

135339 REM H303%HH34 330086 H %A%

1568 GOSUB 17d

1579 GOTC 468

158€ REM 3H¥¥3H33HH% 930905 H %%

15399 PRINT"MICE PUNT..."

166¢ PRINT"YOU'VE KICKED"E¥4"YARDS™

1618 NU=NU+E¥*49

162¢ IF MUX180G THEMN 1659

1830 PRINT " - -~ -~ e e m e e e o
l164d GOTO 469

165@ A=FMA(3)

1668 IF A>1 THEN 1744

167¢ PRINT"BUT YOU'VE MISSED THE GOAL!!'™"
1688 IF NU-E¥4<8% THEN NU=ABS(1g@- (NU-E%
4)):GOTQ 17gg9

1699 NU=2g

17689 D=g:TG=1¢:SL=NU

1719 GOSURB 149

1726 GOSUB 17¢

1736 GOTO &14g

1749 PRINT"..........AND SCORED'"

175¢ 1IF Zs=B% THEN SB=SB+3:G0TO 1779

1764

SA=35A+3
297
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127¢
1784
179G
1884
{CLR}
1814
1824
1834
18449
1859
186¢
187¢
1880
1894

GOSUB 189

GOSUB 179

MU=35: GOTO 339

PRINT"

":GOSUB 4994

FOR x=1 TO 35
PRINTTAB (X¥2) 5 "TOUCHDOWN! ! ! "
MEXT X

IF Z&=A% THEMN SA=SA+&:GOTO 1864
SB=SBté

GOSUR 19¢

PRINT"TO PLAY FOR EXTRA POINT"
GOSUB 179

PRINT "THE BALL IS SNAFPFED...FREFPAR
KICK!"

GOSUB 7dg

GOSUB 22¢49

IF E>® THEMN PRINT"YOU MISSED":NU=24d

:GOTO 1974d

1949
1954
1968
129749
1784
19949
2EHEd
2010
2629
2039
z2eaa
28549
2069
2a7d
26849
20949
21464
2i1@a
2128
2139
21449
2159

PRINT"YOU SCORED...":INU=35
IF Z$=A% THEN SA=SA+1:G0OTO 1984
SB=SB+1:G0OTO 198@

GOSUB 149

GOSUER 1g@

GOSUB 17¢@

GOTO 336

FOR X=1 TO 14

PRINT TAB(2¥%¥X);"PERIOD OVER"
MNEXT X

GOSUB 199

GOSUEB 17g

GOTO664

FOR xX=1 T0O 1@

FRINT TAB(2¥X) ;i "HALF TIME"
NMEXT *

GOSUR 199

Z%=B%

GOSWUB 179

MU=35:W=W+2:60T0O 339

FOR ¥=1 TO 1@

PRINT TAB(2¥X); "GAME OVER"
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2169 MEXT ¥

2176 GOSUB 199

218¢ END

2199 REM 34K R KKK % ¥ 35 X565
2200 E=g:i1X=10

221¢ IF Z¥=A% AND VYC=1 THEN PRINT"THIS O
NME FOR ";AS$:GOTO2299

2220 E=E+1:X=X-1

2239 PRINT TAB(E)SE

2248 FOR Y=1 TO ¥X¥1.5

22590 GET ZZ%:IF ZZ%<>"" THEN Y=X¥1.S+1:R
ETURN

225689 MEXT Y

227¢ IF E=11 THEM RETURN

2289 GOTO 2226

2299 FOR E=1 TO FNA(?)+2

2386 FOR J=1 TO &@O:MEXT 3J

23198 PRINT TABIE)E

2329 NEXT E

23398 RETURNM

234949 PRINT"TOO LATE!'"

235 PRINT"YOU®VE BEEN SACKED!'®
2368 E=FNA{4)

237¢ IF E=3 THEN 243¢

23849 PRINT"AMD LOST FIVE YARDS!'®
239¢ TG=TG+S:D=D+1:NU=NU-5

2999 GOSUB 1749

24168 IF D>3 THEN 11i&g

242@ GOTO &19

2438 PRINT"AND LOST POSSESSION!™
2949 D=@:NU=ABS(106-NU+5) :SL=NU:TG=10
245¢ GOSUR 17¢

24469 GOSUB 149

247¢@ GOTO &1¢

4E@d SID=S4272

4816 FOR Li=¢ TO 23

4929 POKE SID+L1,9

4638 MEXT L1

4049 POKE SID+24,15

405¢ POKE SID+5,15

406F POKE SID+&,255

497¢ POKE SID+4,17

4986 FOR Li=48 TO 229 STEP .7

299
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4E62g
4166
4119
4124
413g
4144
4156
416G
4174
4186

POKE SID+1,L1

MEXT L1

FOR Li=28 TO 2¢d4d

POKE SID+1,L1

MEXT L1

FOR Li=2gdg TO 28 STEF
POKE SID+1,L1

MEXT L1

POKE SIDt+1,9

RETURN

ol |
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1¢ REM TENMIS

2¢ POKE S3280¢,0:POKE S3221,6:PRINT®
{CLR}"

3¢ D=RMD (VAL (RIGHTS(TI%,2))) :REM
RAMNDOMIZE

4% AA=@:BBE=@:T=0:KA=0

Sg XA=@:YA=0@:ZA=9

6@ XRB=g:YB=@:ZB=0

7@ DEF FNA(X)=INT{(RND(1)%X) +1

8¢ IMPUT "OMNE HUMAM PLAYER OR TWO"j;

9% IF A<1 OR A>2 THEN 89

166 IF A=1 THEN A$="BJORNX":VUC=1

11 IF VC=1 THEN 1&0

128 PRINT"PLEASE EMNTER SIX-LETTER MAME"
138 INPUT "NAME OF FIRST PLAYER";AS

14¢ IF LEMN(A$)<& THEMN A%$=A%+CHR$(32):60T
0 149

150 AS=LEFT$ (A%, s)

164 INPUT "NAME OF SECOND FLAYER";Bs$

178 IF LEN(B%)<{& THEM B$=B%+CHR$(32):GOT
0 179

180 BH=LEFT${B%,&)

199 S=1:AA=1:EBRB=1

20@ PRINT"

{CLR3"

265 Ag="

{PUR}"+A%:BE="{WHT}" +B%

219 PS=A%:R$=B$ ,

220 REM  ¥#¥%%F% R H I EF X R X KR %
239 IF PS=A% THEM R$=B$

249 IF P®$=B% THEN R$=AS

259 PRINTPS;" SERVING®

26@ PRINT"DO YOU WAMT TO SERVE 1 - FAST"
27@ PRINT"® OR 2 - SLOW"
28¢ IF P®=A%$ AND VYC=1 AND SC=¢ THEN KB=1
:GOSUB 172¢:GOTA 338

299 IF P%=A% AND VC=1 AND SC=1 THEM KB=2
:GOSUR 1726¢:G0OTO 3309

360 GET K

31@ IF K$<"1" OR K$>"2" THEN 308

320 KB=VAL (K$)

301
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=3¢ PRINT:PRINTTAB(&) ;KB TAB(LE ;"> IT’S
A ll;

4% IF KB=1 THEM PRIMT"FAST"j

356 IF KB=2 THEN PRINT"SLOW";

346 PRINT" SERVE..."

376 GOSUB 17249

286 IF KB=1 THEM EB=FMNA{(3):G0OTO 44¢¢

3I9@ EB=FNA(8)

4@@ IF EB=1 THEM 458

Alg IF EB=3 AND SC=¢ THEN 52@

472@ 1F ER=3 AND SC=1 THEN S59¢

43¢ GOTO &7@

440 REM ¥¥EEEEREXEFERXFFFRFHHXRHRHRERAX
456 PRINT®

({CLR}":PRINT:GOSUB 4@dd

449 PRINT TAB(8)3"....ACE...."

47@ GOSUR 1724

486 SC=0

49@ IF Ps=A% THEN 1149

s8¢ GOTO 1150

S10 PEM %¥%%ERHHEHIEIHH R R R R XN K HH%
528 PRIMT"

(CLRY":PRINT

=30 PRIMT TAB(L12)3"....0UT...."

=46 PRINT TAB(8);"...SECOND SERVE..."
550 GOSUB 1724

548 SC=1

57¢ GOTOQ 236

S8E REM H858¥5585 53363 I K ¥
596 PRINMT"

{CLR}":PRINT

&8@E PRINT TAB(12)3"....0UT...."

619 PRINT TAR(8);"...DOUBLE FAULT..."
&62¢ GOSURB 1729

&3¢ SC=9

&4@ IF Ps=A% THEN 11354

&65@ GOTO 1149

SEF REM  F¥HHFIHHINHHNHHH ¥ FHHHHHHHHIHXXHIH
&7@ sC=dg

&89 PRIMT®

{CLRI"IPRINT

&69¢ GET ZZ%:IF ZZH<>"" THEN &%9¢
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79@ PRINTRS; ", THE BALL IS":PRIMT"IM YOU
R COURT"

7@ PRINT " = — - e e n

726 IF R$=A%$ AMND VC=1 THEN 75@

73@ PRINT"HIT AMY KEY, WHEN YQU SEE THE
ZERO, TO RETURM THE BALL..."
74% GET ZZ%:IF ZZH<>"" THEN 749

750 X=4%FNA(3) 1 Y=X

768 GOSUR 172@

779 E=5

789 PRINTTAR(2%{11-E)):E

FOE Y=Y-1

86@ GET S%

81¢ IF S%<>"" AND E=¢ THEN 89

826 IF SH<>"" THEN 994

83@ IF Y>@ THEN 799

84¢ E=E-1:Y=X

85@ IF E<-1 THEM 99

86¢ IF E=-1 AND R%=A% AND VC=1 THEN &9¢
87¢ GOTO 78@

884 IF KB=1 THEM EA=FNA(2):G0T0 196@
893 EA=FNA(4)

P9@ 1F E=Z AMND R$=A% AND YC=1 THEMN EA=FN
AlS)

91€ IF EA=1 THEN 94&

920 IF R$=A% THEN R$=EB$:G0TO &7

93F RE=AS:GOTO &70

949 PRINTR®;", YOU'VE HIT THE BALL"

5@ PRINT TAE(8);"0UT OF PLAY..."

Q4@ GOSUB 1720

P74 IF R%=A% THEN R$=B%$:GOTO 1150

98¢ GOTO 1149

9@ EA=FMNA{4)

1688 IF EA=1 THEN 1670

1616 PRINT"YOU MISSED THE BALL, AMD..."
1926 GOSUR 172@

1838 PRINT" IT WAS IM...BAD MISTAKE"
1948 GOSUB 1729

195¢ IF R$=A% THEN R$=E$:GOTO 114¢

1g6d GOTO 114@

1976 PRINT"YOU MISSED THE BALL AMD..."
1486 GOSUB 1726

303
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1690 PRINT"IT WAS OUT...WELL LEFT"
110% GOSUB 1724

1116 IF R$=A% THEN R®=B$:G60T0O 1144d

1126 GOTO 11508

1136 REM %XEXHEBERSE R HHHHFKEX R R HXE¥H
1149 AA=AA+1:GOTO 1180

1156 BB=BB+1

11466 IF AA<S AMD BB<S THEN 1239

1178 IF (BB>d4 AMD AA<4) OR (BB>4 AND BB-
AAT1) THEN AA=1:BB=1:G0T0O 1569

118 IF {AA>4 AND BER<4) OR (AA>4 AND AA-
BE:1) THEMN AA=1:EB=1:G0OT0O 1444

119@ IF AA*4 ANMD AA>BB THEN CS="ADV":D%=
Me--v:GOTO 1320

126¢ IF EB>4 AMD BB>AA THEN D&="ADY":C%=
e - P GATO 1329

121¢ CE=" (DEUCE":D&=" (DEUCE": GOTO 1324
1220 REM FRRERFRFFRFEFEXFRFHEUJXFRRFREHS
1238 RESTORE

124¢ FOR D=1 TOQ AA

125¢ READ %

1249 FEXT D

127¢ RESTORE

1286 FOR D=1 TO BR

1290 READ D%

136& NEXT D

13160 REM ¥XEXHXHHEWHMRIARHR R HRF R HRH¥
132¢ PRINT"

{CLRY"

13368 PRINT"—=—====~mm——————————— n

1349 PRINT" SET SET SET"

1350 PRINT"——————c e e "

1349 PRINT" 1 2 3  GAME"
1376 PRINT A%;" mENATN MEYAIM ngZAM v
s 0%

138@' PF:I'I\JT Ba:}; " 1] ; '}{:B; [1] 1 ;\"B; 1 1] 1] ; ZB; " n
; D% -

1398 PRIMT"--———=——————————— n

14¢@ GOSUB 1729

1416 IF T<>1 THEMN 23@

142@ END

1436 REM H¥¥BFEXEERERERXFEFREFERFERFRRERH



1449 PRIMNT®

LCLR:Y

145d PRINT"GAME TO ";As%
14469 GOSUE 1729

Commodore 64

1474 IF S=1 THEN XA=XA+1:CE="g":DHE="G": G

0TO 15&4

1484 IF S=2 THEN YA=YA+l:CE="@":DH="@G":G

O0TO 1589

14%@ 1IF, 5=3 THEN ZA=ZA+1:CE="@":DE="E": G

OTO 1s&99

1562 PRINMT"

{CLRY"

1519 PRINT"GAME TO ";B%
1529 GOSUB 17249

1332 IF 8=1 THEN XB=XB+1:CE="g":DE="G" G

aTo 15&8¢

1548 IF S=2 THEM YB=YB+1:CS="g":Ds="g":0

0OTOo 1589

1558 IF S=3 THEN ZB=ZB+1:CEHE="g":D$E="G": G

aTO 1569
1536€ IF (XA>S AMD ¥B<S)
=) THEM 1639

1537 IF (¥A35 AND XA-XB>1l)

“E=-XAX1) THEWMN 1&639
138@ IF (YA>S AND YB<S)
=) THEN 1&3¢g

15328 IF {(YA>S AND YA-YB>1)

TE-YA>1) THEMN 1&3@
léedg@ IF (ZA>S AMD ZB<(S)
o) THEN 1486

161g IF (ZA>S AND ZA-ZB>1)

ZB-ZAX1) THEN 1&84
1620 GOTO 1444
1638 S=5+1

l64dg AA=1:BB=1

(XA<S AND XB>»

(XA>S AND

(YA<DS AND YB>

(YA>S AND

(ZA<S AND ZB>

(ZA>5S AND

1659 IF P%=A% THEN R$=A%!:P$=B%:G0T0 132¢

1669 PE=A%:R%E=B%:G0T0 1320

1678 REM 3383309536903 H %33 K H KX R HH KR IR ¥

1480 T=1
1698 GOTO 1329

1766 REM H#3EXHIHHERREFRR U R LR R R R EXREK

1719 REM DELAY
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1728
1 73¢
174¢
GG D
4G 1@
4020
43¢
4G4
4G5¢
4B &G
4B 7@
4629
466
3189
4110
4120
413@
4146
4156
4160
4179
4186

FOR M=1 TO 1¢@@:MEXT M
RETURM

DATA "g","1S5","3g","4¥
SID=54272

FOR Li=¢ TO 23

FOKE SID+L1,®

MEXT L1

POKE SID+24,15

FPOKE SID+5,15

POKE SID+&,255

FOKE SID+4,17

FOR L1=48 TO 229 STEP
POKE SID+1,L1

NEXT L1

FOR L1=28 TO 200

POKE SID+1,L1

MEXT L1

FOR L1i=2@¢¢ TO 28 STEP
POKE SID+1i,L1

MEXT L1

POKE SID+1,9

RETURM

i

!



GRAND PRIX / Commodore 84 version

1 REM GRAMD PRIX

2¢ GOSUR Z2209:REM INITIALISE
3@ GOSUR 1199!REM CHOOQSE TRACK
4G REM ¥XFHHHEHHIHHH R X HHH %%
¢ REM MAJOR LOOP

52 GOSUR 12d:REM PRINTOUT

7€ GOSUB 28@:REM ACCELERATION/CHECK

89 GOSUB 45@:REM EMGINE/BRAKES

P2 GOSUB S@€:REM CORMNER/POSITION

1@ GOTO &¢

116 REM %5686 EHERHEFFHH XXX R XX KR

129 REM PRIMTOUT

138 PRIMT®

{CLERXPUR2"

149 PRINT"EMGIME TEMPERATURE" INT (ENG¥1&)
f1a"C. (MAX. 28a)"

136 PRINT"BRAKE TEMFERATURE: "INT (BRAK¥1@
V1@ C. (MAX. Sog) "

160 PRINT" DISTAMCE COVERED:"INT(DIST¥1g
Y/ 1G"METERS" ' '

176 PRINMT™ s "INT(DIST¥*1g
G/RR) /1G@"LAPS™

189 PRINT"YOU'RE IN POSITION"INT(FPR}

190 PRIMT === mmm e e e e e e

206 PRINT® CURRENT SPEED: " INT ( SPEED%1
@) /LG RPHY

21¢ PRINT™ : " INT ( SPEED¥5
.555) /1@"METERS PER MOVE"

2@ PRINT Y~ ==~ = oo oo e e

————

23@ PRINT"CORNER APPROACHING"INT (APF) "ME
TERS"

24¢ PRINT"RECOMMENDED SPEED: "C(C) "KFH"
258 PRINT ---— s e e .

2692 RETURN :

276 REM  FERRHF IR R I HH R H %

284 FEM CHECKE ACCELERATIOM AND FACTORS
2948 GET X&IIF ME(X"Z" AMD XHE<>"M" AND ¥%
{*CHRS${(32) THEM 299
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368 PRIMTTAB(12); "OK"
31 x=
226 IF x&s="p" THEM X=SPEED/15
IZF IF HKes="Z" THEM X=-SPEED/15
348 NuUM=NMUM+1:REM NUMBER OF MOVES
358 SPEED=SPEED+X '
369 IF SPEED<{® THEN SPEED=¢g
37¢ TRAU=SPEED*.53535:REM DISTANCE
TRAVELLED
386 DIST=DIST+TRAV:REM TOTAL DISTAMNCE
; TRAVELLED
393 ENG=EMNG+ (X/2)+.@7:IF ENG<7@ THEN ENG
=7¢+RMD{1)%¥8: REM ENGINE TEMP
4¢i 1IF X>@ THEN BRAK=BRAK¥.%:REM BRAKE
TEMP FALLING; ACCELERATING
41¢ IF ¥<1 THEN BRAK=BRAK-(3%X})-RND(1)%3
:REM BRAKE TEMP IMNCREASING: BRAKING
42¢ IF BRAK<8 THEM BRAK=2+RNDI(1)*8
438 PRINT"
{WHT "5 tRETURN
44F REM 336350503380 H H5 36 3303063083563
456 REM CHECK ENSIME/BRAKE TEMP
46@ IF ENG>2¢2d THEMN PRINT"YOUR EMGINE HA
S OVER HEATED":GOTO 83¢
A7@¢ IF BRAK>SEZ@ THEN PRIMNT"YOUR BRAKES H
AVE OVERHEATED":GOTO 83¢
48¢ RETURNM
42¢ REM 333636003030 33030000 30063
5¢% REM CHECK CORMERING SPEED
AMD FIELD FPOSITION
516 APP=AFFP-TRAV
=2¢ IF APP>@ THEM RETURN
S39 CRASH=g
=4¢ IF SPEED>(C(C)¥1.125) THEM CRASH=1:G
aTOo 699
55¢ IF SPEED>{(C{(CY¥1l.1) THEMN GOTO o779
549 PNT=PMT+1@@-((C(C)¥1.1)-SFEED! :REM
CORNERING FOINMTS
57¢ NC=MC+1:REM NMUMBER OF CORMERS
S8 CP=9&4-(PNT/NC) :REM CORMERING
POSITION
599 AM=AM+A(C):REM AVERAGE MNUMBER
oF MOVES ALLOWED
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699 RP=NUM-AM:REM RACING POSITION: YOUR
MOVES MINMUS AVERAGE MOVES

é16 FP=(CP+RP)/2:REM FIELD POSITION IS

AVERAGE OF CORNER & RACE POSITIONS

2% IF FP<1 THEN FP=1

638 C=C+1

64¢ 1IF C=WW THEM C=1:REM LAP OVER

65% APP=APP+D(C)

66% 1IF LAP¥*@@=AM THEN 91@:REM RACE OVER

67% RETURN

6GE REM H33HEHHHIR KX F KR HHX%H

69% REM CRASHED

709 PRINT"

(CLR3"

71@ PRINT"YOU CORMERED AT"INT (1@%SPEED) /

1@ KPH"

726 PRINT"AND THE MAXIMUM SPEED WAS JUST

"C(C)

730 GOSUB 2336

749 PRINT"YOU SPIN OFF THE TRACK..."

7S¢ GOSUR 2330

766 IF CRASH=1 THEM 83@

779 PRINT"YOU’VE LOST 26 SECONDS, BUT YO

U’ RE ABLE TO REJOIM THE RACE"

78@ NUM=NUM+16:SPEED=INT (2¥C(C) /3)

796 PNMT=PNT+5&

80% GOSUE 233@

816 GOTO S7¢

26 REM 33338 H 363556 H 6K %%

830 PRINT"..veneccnnanns AND CRASH!!'!!!™®

846 PRINT"-===—= == m e e e

85¢ PRINT"YOU ONLY COMPLETED"INTI{(DIST¥1@
Y/ 1E"METERS . "

868 PRIMNT"OR"INT(DIST¥1@€/RR} /160" LAFPS A
ND AT THAT"

87¢ PRINT'"STAGE YOU WERE IN FOSITIOM"INT
L8 o

88 PRINT"--=----r e m e mm e m e m

87¢ GOTO 16548
219 REM RACE OVER
28 PRINT®"
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8 B

P3E EFLAG=1

P49 FOR ¥=1 TO 29

P58 PRINTTAB{(X);"WELL DONE, ";A®;"!1!"
780 PRINTTAB(21-X);5 "WELL DONE, "j;Asg"!:i»
P78 MEXT X

80 PRIMT"-——---——m e e e -
998 PRINT"YOU MAMAGED TO LAST OUT THE FU
El: "LAP"LAFP RACE..."

1g1@ GOSUR 233d

162¢ PRIMT"YOU FIMISHED IMN POSITIOM"INT(
FP)

123 PRIMNT"AFTER STARTIMG IN &6TH FOSITIO
Blaiaa™

184¢ GOSUR 2330

165¢ PRINT"YOUR AVERAGE SPEED WAS"INT(DI
STH¥18E/MNUM) / 1BE"KPH"

1#4¢ GOSUR 233¢

167¢ IF RFP<1 THEN RP=1

1648@ IF CP<1 THEN CP=1

16928 PRINT"YOU WERE"INT(ABS{(RP))"TH FAST
EST OM THE STRAIGHTS,"

1166 PRINT"ANMD"INT(ABSI(CP))"TH FASTEST O
N THE CORNERS, "

1118 PRINT:PRINT"PRESS °S' FOR SAME RACE
s M’ FOR NEW RACE, ’*E’ TO END"

1126 GET I$:IF I£<>"S" AND IS<>"N" AMD I
HC{>"E" THEN 112@

113¢ IF 1I%="E" THEN END

1149 GOSUB 2240

115¢ RESTORE

1166 IF I%="S" THEN GOSUEB 149¢:LAP=LZAP:
GOTO &¢@

1179 IF I$="N" THERN FRINT"

{CLR}":GOSUR 125¢:G0T0 &g

1188 REM 3R89 3 3 X K K ¥

119¢ REM PMAME ANMD TRACK DATA

12¢d INPUT "WHAT I8 YOUR MNAME, DRIVER";A
&

1216 PRINT
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1229 FOR X=1 TO 3

123¢@ PRINT TAR(X¥4)3;"0K, GOOD LUCK, ";A%
124¢ GOSUR 233@8:MEXT X

125€ PRINT ™ X365 338 303030030 30 00 3 30 6 30 30 30 0
¥EHEXXAAR"

126 PRIMT"WHICH RACE DO YOU WAMT TO TAK

E PART IN:™

127¢ PRINMT

1287 PRINT TAEB(Z7); "BRITISH GRAMD PRIX 24

SEMT -2 B

129¢ PRINT TAB(?); "GERMAN GRAND PRIX 17

GEMT s 2"

136 PRIMNT TAB(Z);"ITALIAN GRAMD PRIX 22

@amT 2 3"

1319 PRIMT TAB(Z); "MOMACO GRAMD PRIX 31

dEmT HE

13249 PRINMT

133¢ PRINT TAB{?); "ENTER A MUMBER {1 TO

4"

134¢ GET K%

1359¢ IF KE{("1" OR K%>"4" THEM 134¢

1389 GP=VAL (K3)

137G PRINMT " %¥%5 56633803001 R 30 6 30 30 % X 6 ¥

e

1386 PRIMT TAB(8);"OK, THE "j

1399 IF GF=1 THENMN PRINT"BRITISH";

14¢¢ IF GP=2 THEN PRINT"GERMARN";

1419 IF GF=3 THEM PRINT"ITALIAM";

142 IF GP=4 THEM PRINT"MOMACO";j

1438 PRINT" RACE"

144F PRIMT " H¥¥EKHHEHHHHH KRR HX KR RHHE AKX

FHHHHEXHR"

1458 PRIMTIPRINT"OVER HOW MANY LAPS?"

1444 INPUT LAP:IF LAFP<{1 THEN 14&9

19479 LAP=INT(LAP+.5)IL2AP=LAP

1484 REM 3334343330500 0300 363830084

149¢ REM BRITISH DATA

15¢8 SPEED=149

15148 FOR X¥=1 TO 9

1329 READ D(X)IREM DISTAMCE BETWEEHN
CORMERS

1339 MEXT ¥
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154¢ DATA B9, AEd, 250, 200, 250, 300, 106, 10

@, 259

155¢ FOR X=1 TO 9

1548 READ C ()

157d MEXT ¥

1584 DATA 156,99, 175,206, 200,990,966, 15@, 1

5@ :

1596 FOR =1 TOQ 9

15609 READ A(X):REM AVERAGE MNUMBER OF

MOVES ALLOWED BETWEEN CORMERS

181G NEXT ¥

1628 DATA 8,4,2,2,2,2,1,1,2

1639 APP=84%:WW=10:06=24:RR=2650

1649 1F GP=1 THEM RETURN

1656 REM ¥¥3%%FHU%HHE R 1 ¥ I HX1FHA1*

166¢ REM GERMAN DATA

1679 SPEED=85

168¢ FOR ¥=1 TQ 7

1699 READ D(X)

1796 NEXT X

171@ DATA &9¢,20@, 100, 150, 250, 2¢@ , 200

1726 FOR ¥=1 TO 7

1736 READ C({}):REM RECOMMENDED
MAXIMUM CORMERING SPEED

17498 MNEXT X

1756 DATA 9@, 175, 120,96, 208, 208, 175

1769 FOR X=1 TO 7

1776 READ A(X)

1788 NEXT X

1798 DATA 6,2,1,2,2,2,2

1868 APP=40@:WW=8:R00=17:RR=1769

181¢ 1IF GP=2 THEM RETURM

1826 REM H¥3H¥EH¥HJIHHHHHHH4 %1%

183@ REM ITALIAN DATA

1849 SFEED=168

1859 FOR ¥=1 TO 7

1248 READ DO

187 MEXT X

18682 DATA 80@,30d, 16d, 150, 300, 350, 26

1899 FOR =1 TO 7

19¢¢ READ C(X):REM RECOMMEMNDED
MAXIMUM CORMERING SFEED

1218 MNMEXT X
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192¢ DATA 126¢,9d,90, 158, 20d, 126, 15

193¢ FOR =1 TO 7

194@ READ A(X)

1958 NEXT ¥

1966 DATA 8,3,3,1,3,3,2

1976 APFP=8@@:WW=8:Q@=22:RR=2200

198¢ IF GP=3 THEN RETURNM

1990 REM #3834 HHHERFRERNF RSB RERIRE

2HGE REM MOMACO DATA

2@16 SPEED=1&2.5

2642¢ FOR X=1 TO 14

ZA3F READ D(X)

244@ MEXT ¥

245@ DATA 404@, 196, 1@, 3@, 406, 30E, 150, 26

&, 200, 260

2066 DATA 15&, 150, 208, 250

2879 FOR X=1 TO 14

2688 READ C(¥):REM RECOMMEMNDED
MAXIMUM CORMERIMG SPEED

209E NEXT X

2168 DATA 175,156,175, 260, 126, 206, 175, 99

175, 156

2116 DATA 15@,175, 120, 150

2126 FOR X=1 TO 14

2136 READ A ()

2148 MEXT X

215 DATA 4,1,1,3,4,3,1,2,2,2

2146 DATA 1,2,2,2

21768 APP=4C6: WW=15: Q=30 RR=310¢

218¢ RETURN

210G REPM ¥3#3363EF K36 %% BRI R R R XXX

220% REM INITIALISATION

221¢ POKE S3284,8:POKE S3281,¢:PRINT"

{CLR}"

222¢ X=RND(VAL (RIGHTZ(TI%,2))):REM

RAMDOMIZE

2236 DIM A{14),C(14),D(14)

2246 C=1:FP=&:PNT=@:NC=0:CP=0

225¢ AM=g:RP=0:APP=0

22&6@ NUM=¢:REM NUMBER OF MOVES

227@ ENG=1€d:BRAK=18: TRAV=¢:DIST=0

22849 EFLAG=@

22PE X=¢g

313



Commodore 64

314

2399
2319
2329
23349
23493
QA
4@1@
429
4F30
494G
4639
AA &G
4@7d
4686
4G
416¢€
4110
412¢
G136
414G
4156
41&d
4179
418&

RETURN |

REM 3533553 %HHHFHHHHFHIHHH X% ¥
REM DELAY

FOR 0O=1 TO 1¢&@:NEXT O
RETURN

SID=54272

FOR Li=@ TO 23

POKE SID+L1,@

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,L1

MEXT L1

FOR L1=28 TO 260

POKE SID+1,L1

NEXT L1

FOR Li=2¢@ TO 28 STEP -1
POKE SID+i,L1

NEXT L1

POKE SID+1,9

RETURN



FLIGHT SIMULATION / Commodere 64 version

1% REM FLIGHT SIMULATIAON

2¢ RPT=G

3G LD=IMNT{(RMDI{1)%X3I&6)

44 DIM E$(1669) :REM THIS HOLDS FLIGHT

RECORD

5@ DIM AS(7),C%(7):REM THESE ARRAYS

HOLD HORIZOM AMD COMPASS OUTPUT

EF REM ¥HFRH NN RN RN BN R EE L L

7@ GOSUR 232¢:REM IMITALISE

8¢ IF CRASH=@ THEN GOSUR 82@:REM HORIZON
/COMPASS

®¢ GOSUE S@@:REM PRINMTOUT

192 IF CRASH=1 THEM END

11 IF LND=1 AND UFLAG=1 THENGOSUB4&gi@:F

RINT"WELL DOME. A PERFECT LANDING!":EMND

126 IF LND=1 AND UFLAG=@ THEN PRINT"YQUR

WHEELS ARE UP":GOSUB 1786¢:GOTO 9

136 T=AIRSPEED:SALL=@

148 GET ¥%

156 IF Xs="R" THEM RPT=1:GOTO =&

166G 1F RFT=1 AND E%(CLOCK+1)="" THEM RPT

=gi: GOTO 14¢

179 IF RPT=1 THEM X$=E&(CLOCK+1)

18¢ IF X¥s$="" THEN 144

199 IF CLOCK{99%9 THEM E$(CLOCK+1 Y =%

204 IF TAKEOV=1 THEM ELEVATE=INT (ELEVATE

+RND (1) ¥2-RND (1) %3)

219 IF AIRSPEEDZ3 THEN 29&

229 IF X$="Q" THEM ELEVATE=ELEVATE+S:EFL

AG=5: IF ELEVATE:&% THEM SALL=1

23¢ IF ¥%="A" THENM ELEVATE=ELEVATE-S:EFL

AG=-311IF ELEVATE<-7% THEM SALL=-1

249 IF SALL<>@ THEM GOSUR 164

=3¢ IF ALTIMETER<1 THEM 29¢:REM PREVENTS

DRAFMATIC TURNS OM THE GROUMD

260 IF ¥%="Z" THEN WA=WA-.S:!:ANG=AMG-&:1IF
WAC -3 THEM WA=-3

276 IF X&E="M" THEM WA=WA+.S:AMG=AMNG+&: IF
WA>3 THEMN WA=3

238 ANG=INT {AMG+RND (1) ¥2-RMND{ 1) ¥2)
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296 IF X$S=CHR%(32) THEN AIRSPEED=AIRSFPEE

D+8.5

366 IF ¥%="." THEM AIRSPEED=AIRSPEED-7

318 AIRSPEED=AIRSPEED-ELEVATE/S

32@ IF UFLAG=1 THEN AIRSPEED=AIRSFEED-1.

S :FUEL=FUEL-.5

238 IF AIRSPEED<E THEM AIRSPEED=G

34¢ IF AIRSPEED>46% THEN AIRSPEED=4¢%

356 IF ¥$="1" AMD UFLAG=# THERM UFLAG=1:G

aTta 379 _

I6F IF ¥X$E="1" AMD UFLAG=1 THEM UFLAG=@

37@ FUEL=FUEL-{ARS(T-AIRSPEED!/148)-3,75

388 IF FUEL<1 THEM GOSUB 1788

396 IF TAEKEOV=1 THEN 429

486 IF ELEVATE:1Z AMD AIRSPEED>4%S AMD AI

RSPEED< &9 AMD UFLAG=1 THEMN TAKEQV=1

415 IF TAKEQU=¢ THEM ALTIMETER=@:GOTO 45

]

425 IF LMD=¢g AMD AIRSPEED<3¢ THER ELEVAT

E=ELEVATE-S:ALTIMETER=9%ALTIMETER/19

438 ALTIMETER=ALTIMETER+INT((/ELEVATE+.1

Y HAIRSPEED) +EFLAGX*AIRSFEEDR/ 196@) /8%

44@ 1F ALTIMETERZ3&¢ ANMD TAKEQYU=1 THERM A

LTIMETER=ALTIMETER+AIRSPEED/3G+ELEVATE

456 IF ALTIMETER<Z THEM GOSUB 173¢:REM
CRASH

440 REM CHAMGE MEXT TWO LIMES TO MAKE IT
EASIER {(OR EVEN HARDER)Y TO LAND

478 IF ALTIMETER>1S AND AIRSPEED>2G OR T

AKEOV=% THERN &8¢

48¢ IF ABS{ANG-LD)<13 OR ABS{(ANG+34849-LD)

£13 THEM LND=1:GOTO 8@

425 GOTO S

4@ REM #3334 300800 K KR KA R F R RXR

28d FEM PRINTOUT

S1€¢ PRIMT"

{CLR}"

222 PRINT" HORIZOM" 3 TAB(2€) § "HEADING"
S36 EV=INT{(ELEVATE/1&)}

544 IF EVY>2 THEM EWV=2Z

552 IF EV{-2 THEN EV=-2

S&8 IF EV<>g AMD TAKEOQOY=1 AND CRASH=& TH
EM GOSUB 1920



Commodore 64

979 PRINT "i---meme e R e : "
o8¢ FOR J=1 TO 7

928 PRINT": "3AS{(JI)I" 1"glki{Jygn aw

&O0F AE{(Ji=n"1

18 MEXT I

628 PRIMT " - e e e e e e ="
633 DIST=DIST+ARS((COS(ELLEVATE) Y *AIRSPEE
D) /369

&6d4Ed CLOCK=CLOCK+1

632 PRIMT" iRAMGE"INTIDIST¥16) 716" TIME™
INT{CLOCK:! /1@ ":"LD

658 PRIMT " i-=m— e e e e e e g
679 PRINT":AIRSPEED :"INT!(AIRSFEED)

468€ PRINT":"jLEFTS(@%, INT(AIRSPEED/28)) ;
"oy

&P FEINT":ALTIMETEE:"IHT(QLTIMETEH);
7@@ IF ANG<® THEM PRIMNTTAR(19);3&6G+ANG"D
EG."

1@ IF AMG>=@ THEN PRINTTAB(19);ANG"DEG.
729 MR=IMNT{ALTIMETER/3&):IF MR>2% THEM M
R=2a

738 PRIMT":";LEFTS (@S, MR) ;">

748 PRINT":FUEL D" INT (FUEL)
75€ PRINT":";LEFTS (A%, INT(FUEL /45))3n
768 PRINT "i--—m o £

778 PRIMT":ELEVATION: "ELEVATE": ";:G0SUB
221G :FRINTUS s
4848 IF UFLAG=1 THEN PRINT ":";TAB(S);">

UNDERCARRIAGE DOWN < :*
2728 IF UFLAG=¢@ THEM PRIMNT ":":TABI(&)} ">
UNDERCARRIAGE UP LG -
844 RETURN
S19 REM X¥ERFERIEFERERSAEXERELRALY
829 REM ASSIGN HORIZOM/COMPASS
283d IF ABS{INT(WA+.5))=3 THEM GOSUR 93d
849 IF ABS(INT(WA+.5))=2 THEMN GOSUB 167¢
S5€ IF ABS(INT(WA+.5))=1 THEN GOSUR 11&&
869 IF INT{WA+.S)=9 THEN GOSUB 125G
378 REM MEXT TWO LINES USED TO

GRADUALLY STRAIGHTEN UP WINGS
38@ IF WA>g THEM WA=WA-.,2
899 IF WA<F THEM WA=WA+.2
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Qo

918

P29

P3G

e 35

59

Qed

Qg

oo

PG

180G
19169
1629
1939
194¢&
1659
1¢6d
1679
168d
1694
11249
1114
11249
11349
1144
1159
1169
11749
1184
1194
1204
1214
1229
12349
129
1254
126%
1279
1284
12940
1369
1319
1324

IF WA*.2 THEM
FOR Z2=1 TO 7
ME(IR-Z2)=AE(Z)

MEXT Z

FOR Z=1 TO 7
ME(Z)Y=A%5(2)

MEXT Z

GOTO 1359
EEM WA=3

AB{1r="

AE(2)="
As({3)="

Asig)="
AB(S)="
AEl(s)y="

Of =

x
*¥

AE(7)Y="%%

RETURNM

REM WA=2Z OR

As(1)="
AE(2)="
AE(3)="

AE(d4)="
AE{S)="

¥k

AS (&) =" H%¥

AE(?Y="
RETURNM

REM WA=1 OQOR

As{l)="
AEl(2)="
AS(3)="
Afsi{g)="

AE(S)Y="
As(Z)="
RETURN

REM WA=@

As{l)y="
AE(2)="
AE(3I)="

13

3

¥
*

hEI

e

=1

o

¥
*¥%

FH¥

¥*
¥

¥

n

ERKHH"

FHRHFH
AS (S) =" HRR¥

A (G) =" BRI HAERR

AE(S) ="
ASls)="
AE{Z?)="
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1339 RETUEREN

134¢ REM H¥3HHHHHHHHE N H R R AR
1354 REM ASSIGN COMPASS STRINGS

1368 F2=ANG-F1

1365 F2=ANG

1379 IF F24<& THEMN FA=INMT((F2+375) /38)
1389 IF F2»=0 THEN FA=INT((FZ+15) /34)
1399 IF FA=12 THEN FA=g

1498 Cs(1)r=" «M. "

141@ IF FA=11 THEM C&{(2)=" _@:.. ":G0TO
1454

1426 IF FA=¢ THEM C®(2)=" «..E8.. "I1GOTO

1454

143¢ IF FA=1 THEN Cs(2)=" -«:@. "IGOTO

1454

149¢ Cx(2)y=" R W T

14539 IF FA=1@ THEN Cs(3)=" .@ : ,.":60TQ
148¢

1468 IF FA=2 THEN C$(3)=" .. : @.":G0OTO
1489

1478 CE(3)=" .. 5 .."

1489 IF FA=%9 THEN C$(4)=" W@-X--E":GOTO
151&

1499 IF FA=3 THEN CH{4)=" L--X-@E":GOTO
1519

1566 CE(4)=" W--X-—-E"

131¢ IF FA=8 THEN C®(S)=" .@ : ..":G0OTO0O
1544

1324 IF FA=4 THEN C$i{S)=" .. : E.":G0TO
1544

1538 C%kiSy=" ,, =z .."

1549 IF FA=7 THEM C$(s)=" -2:.. ":1GOTO
1584

15548 IF FA=& THEM CHi(s)=" -o@.,, "IGOTO
1584

1569 IF FA=S THEM C%(&)=" -« @, "2GATO
1584d

1579 CHisy=" csawa

1586 CH(7)r=" -5, "

1392 IF ANG>3&8&8 THEN AMG=AMG-3&F
ladd F2=ANG

1619 IF W>@ THEM W=W-.,4

1628 IF W{@ THEN W=W+.4
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14638 RETURNM

1649 REM STALL/FALL :

1656 IF SALL=-1 THEN 171@

16460 FOR J=1 TO 1@

167¢ PRINTTAR(I); "YOU HAYE STALLED!!»

14684 NEXT I

169% AIRSPEED=AIRSPEED/4

1766 RETURN

1718 FOR J=1 TO 1@

172 PRIMNTTAB{(J); "UNCONTROLLED DIVE!!"

1738 PRINMTTAB(21-J); "PULL Upt1»

174@ MEXT 3

1756 ALTIMETER=ALTIMETER/4

1766 RETURN

1778 REM ¥EEFEEFFXXFEFEFFURLEr LYY

1788 REM CRASH

1798 CRASH=1

18838 ALTIMETER=6

1281F ME="%¥ ¥C R¥¥ A #¥ S¥ HY 11 :¢v:REM
25 CHARACTERS LONG

1828 FOR J=1i TO 2@

1838 PRINTTAB(JI)j; "CRASH!'"

1848 PRINTTAB{Z21-J);"CRASH'"

1858 NE®T J

184@ FOR J=it TO 7

1878 G=INT(RMDf1)¥%11)+1

1888 AS(J)=MIDEI(MSE,G,14)

129G NEXT J |

1968 RETURM

1916 REM HEEERFHHHRHFERERRLLLREE Y

192¢ REM ADIJUST HORIZON

193@ Ge=" ":REM 14 SPACES
1244 OGN EV+3 GOSUB 1969, 2029,2979,2089, 7
149

195¢ RETURM

1949 REM EV=-2

1978 FOR J=1 TO 4

19849 AS{(JI)=A(T+3)

1998 NEXT J

2980 AEIS)=GEABI&)=GEIAS{7)=06G%
Z201% RETURNM

2628 REM EV=-1

2834 FOR J=1 TO &
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24T AS(I)=AB{T+1)
265G MEXT J
PHAE AE{T) =G%5
2679 RETURKN:REM EV=@
286 REM EvY=1
2099 FOR J=& TO 1 STEP -1
2106 AEIT+1)=A%(T)
2119 NEXT J
2126 AE(1)=0G5%
2139 RETURMN
2148 REM EVY=2
2159 FOR J=4 TO 1 STEP -1
2146 AE(I+3)=A%(T)
2179 NEXT 3
2180 AS(1)=GE:1AE(2)=GF:ALE(3) =G%
219@ RETURNM
2280 REM ¥3¥3¥ M3 39303033 3 2 %3 KN
2219 REM INPUT INTCQ COMMAND MAME
2220 UE="mceeeno o
223¢ IF XH=CHR$(32) THEN U$="THROTTLE ON
224 1IF Y€="," THEM UE="THROTTLE OQFF"
225¢ 1IF X$="@" AND ALTIMETER:® THEN Us="
CLIMB"
2246¢ IF X£E="Q" AND ALTIMETER=@ THEN UZ="
MOSE UpP*
227@ IF ¥$="A" THEM US="PNOSE DOWRK"
2288 IF ¥$="Z" THEM US="BAMK LEFT"
2299 IF X&="M" THEN U%="BAMK RIGHT"
236 RETURN _
2318 REM #6388 %5 R H %0 K6 I XXX LNK
2329 REM INITIALIZATIOM
2338 POKE S328¢,0:POKE S3281,8:PRINT®
{CLR}{FUR"
234¢ J=RMR{VAL(RIGHTS!TI%,2))) ::REM
RAMDOMI ZE
230 AF=" e o ":REM
21 CHARACTERS IN STRING

236% UFLAG=1:REM UNDERCARRIAGE -

1 - DOWN, & - UP
2379 EFLAG=1:REM CLIMEB RATE
2389 ANG=¢: TAKEQY=@'LND=&
2398 AIRSPEED=@
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322

24ea
2414
2426
24349

2449
FOR
2945
29466
29709
FEAG
el } &
QEH2E
QESg
G e e
FHASH
46
447G
Q&I
e
4 16e
4114
3126
4138
4146
G156
q4il1&6&

4178
G118

DIST=@:REM DISTAMCE COVERED ’RANGE’

ALTIMETER=@

ELEVATE=@:REM AMGLE OF ELEVATICN

WA=¢: REM WING AMGLE; USED INMN
HORIZOM PRINTOUT

FUEL=75%:CRASH=0:F2=¢:1F 1=8:REM

DIRECTIOM CHAMGE/COMPASS ROUTIME

CLOCK=@:REM TIME

Mgz " "

RETURN

SID=54272

FOR L1=¢ TO 23

FPOKE SID+L1,&

MEXT 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,L1

MEXT L1

FOR L1=28 TO Z¢d

POKE SID+1,L1

MEXT L1

FOR L1=28¢ TO 28 STEFP -1

POKE SID+1,L1

MEXT L1

POKE SID+1,@
RETURM



Further Reading

Books

Ahl, D. H., Computers in Mathematics: A Sourcebook of Ideas, Cre-
ative Computing Press, Morristown, New Jersey, 1979

Ahl, D. H., Computers in Science and Social Studies: A Sourcebook
of Ideas, Creative Computing Press, Morris Plains, New Jersey, 1983

Cross, M. & R. D. Gibson, M. J. O'Carroll, T. S. Wilkinson (eds.), Mo-
delling and Simulation in Practice, Pentech Press, Plymouth, Devon,
UK, 1979

Frazer, J. R., Introduction to Business Simulation, Restnn Publish-
ing Company, Reston, Virginia, 1977

Hartnell, T., Exploring Artificial Intelligence on your Commodore 64,
Bantam Books, New York, 1985

Packer, R. E., The Investor's Computer Handbook, Hayden Book
Company, Inc., Rochelle Park, New Jersey, 1982

Rich, E., Artificial Intelligence, McGraw-Hill Book Company, New
York, 1983 :

Roberts, N. & D. Anderson, R. Deal, M. Garet, w. Shaffer, Introduction
to Computer Simulation, Addison-Wesley Publishing Company,
Reading, Massachusetts, 1983

Simondi, T., What If . . .? An Guide to Computer Modeling, The Book
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Other Sources

BYTE magazine (a McGraw-Hill publication) devoted a major portion
of its March 1984 issue to computer simulations. The October 1985
issue concentrated on simulations involving society and human be-
havior. |
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If you enjoy playing or programming BASIC computer games, you're
ready for the book that poses the ultimate challenge:

REPLICATING REALITY

Master gamesman Tim Hartnell takes you into the exciting world of
computer simulation games and teaches you how to:

* Model real-life situations with computer programs
* Make your computer simulations as realistic as possible
* Create your own exciting simulation programs

CREATING SIMULATION GAMES
ON YOUR COMPUTER

contains a dozen full-scale, ready-to-run simulation programs, ranging
from

* Buying and selling on the STOCK MARKET, to

* Running a multimillion-dollar automobile manufacturing company in
DETROIT CITY, to

* Flying a small airplane in FLIGHT SIMULATION

Featuring the BASIC language program listing for each game and clear
instructions for getting the programs running on your home or per-
sonal computer.

Tim Hartnell prepares you to create your own simulated worlds—will
you be able to tell them from the real thing?

Complete BASIC program listings for the IBM PC, Apple lle, and
Commodore 64

” 32896
7099901495 |H

ISBN 0-345-3289kL-5
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