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Preface

PILOT (Programmed Inquiry Learning Or Teaching) is a
simple, but powerful, programming language developed in
the 1960s by Dr. John Starkweather (University of California
Medical Center, San Francisco). Designed specifically for edu-
cation, the primary audience was teachers who wanted to
develop computer-based education programs. However,
because of PILOT’s simplicity, it was found to be an excellent
introductory programming language for children as well as
adults. Dr. Dean Brown, then head of SRI’'s Educational
Technology Laboratory, began using PILOT with elementary
school children in the late 1960s and found that children as
young as six and seven loved to write their own PILOT pro-
grams. Dean Brown’s work also convinced the Lawrence Hall
of Science’s Computer Education Project (Bob and Ted Kahn,
Pete Rowe, Keith Vann, and others) to use PILOT as the main
language for working with elementary-school-aged children.

The development of microcomputers allowed new and won-
derful worlds to merge graphic images and music. Dr.
Seymour Papert (MIT), one of the inventors of the Logo pro-
gramming language, developed the use of computers as
“microworlds of exploration.” He developed a concept called
“turtle graphics,” an elegant mathematical system which is
easy enough for any child to use to create beautiful dynamic
works of art.

When the Atari Corporation developed its own version of
PILOT for ATARI Home Computers, it took the best of the
ideas of each of these outstanding educators. Harry Stewart,
who implemented ATARI PILOT, included the turtle graphics
system from Logo and the standard X-Y coordinate graphics,
and he added a sound command to allow PILOT to make
music. Dave Thornburg offered very helpful advice about
some important additions to PILOT’s commands. Bob and Ted
Kahn helped develop manuals and tutorial materials, as well
as examples of programs in PILOT which would help users
see the versatility of this language. The result is an outstand-
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ing programming language, one which can be used by both
children and adults for entertainment and education. We
hope ATARI® PILOT Activities and Games will help show
ATARI Computer users how versatile PILOT is and that it
will also help develop ideas of “modular programming.” We
suggest that this book be used in conjunction with the two
manuals which are available with the purchase of ATARI
PILOT: The ATARI 400/800™ PILOT Primer and ATARI
400/800™ Student PILOT: Reference Guide.

“Deeper meaning often lies in child’s play.”
—Schiller
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That Can Do Complex Things
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Introductory Notes

ATARI® PILOT is a simple language to master and is there-
fore very useful for teachers and other people, young and old,
who are new to programming. Also, the ATARI PILOT car-
tridge contains “turtle graphics,” which makes it easy to mas-
ter some of the powerful aspects of ATARI Computer graphics,
including drawing and animation.

The simplicity of PILOT, however, does not mean that you
can do only simple programming in the language. In fact
PILOT is structured so that the programmer can design quite
complex programs, add new structures (called modules) to the
language, and use them in any number of different programs.
We will show how to use PILOT to build complex programs
throughout this book as well as provide dozens of games, both
educational and recreational, that you can copy and use on
any ATARI Computer with the ATARI PILOT cartridge.

However, we will assume that you have not had much
experience with PILOT. If you have already mastered PILOT,
you can skip the introductory section and begin to sample
some of the programs in the book. We have provided language,
math, and logic games as well as music and graphics pro-
grams. There is also a section on miniworlds and adventure
games, where you can discover how PILOT can be used to
develop adventures and simulations. We have also included
explanations of how to examine and change the contents of
certain memory locations (equivalent to ATARI BASIC PEEK
and POKE commands) so that PILOT can take advantage of
some of the features of the special chips in the ATARI Compu-
ter.

In addition to explaining programs and giving their list-
ings (for our listing notation, please turn to Appendix I—you
won’t need it for awhile, and we’ll let beginners know when

*ATARI is a registered trademark of Atari, Inc. (a Warner Communi-
cations Company), used by permission.



they need to use it), we have made screen dumps of most
programs in the book. A screen dump is a computer printout
of exactly what you see on the screen when you use (RUN) a
program. It is not a listing of the program but a picture of the
program in action. For example, see the illustration of a screen
dump of the introduction to a PILOT program, included in
this book, that allows you to weave your own patterns. These
screen dumps are included to help you visualize what the
programs in the book do.

In addition to providing these illustrations, we have
included suggestions on how you can modify your programs
or dress them up. It is important to take control of program-
ming as well as use other people’s programs, and we encourage
you to become a creative and playful programmer. PILOT is
particularly suited to getting first experiences in program-
ming, as you will see.

Preliminary Commands and Techniques

You should know a few simple commands and techniques
before you begin programming. In PILOT, like most other
computer languages, each line of a program must have a line
number if it is to be stored in the computer’s memory. In
PILOT any integers from 0 to 9999 can be used as line hum-
bers. No matter what order you type your lines in, the compu-
ter reorders them from smallest to largest and uses them in
that order. Thus if you number your lines



the computer will reorder and use them in this sequence:

0
2
5
6
99

Two PILOT operating commands need to be memorized:
RUN and LIST. You type LIST when you want to see all the
numbered lines that make up a program. You type RUN when
you want to use a program. After typing either LIST or RUN,
you press [RETURN] to see the program list or use the prog-
ram. Finally you type NEW and press [RETURN] if you want
to erase a program from your computer’s memory.

The Core of PILOT

In PILOT a number of simple commands can be combined to
make complex and interesting programs. In this section we
will build a simple adventure game from a core PILOT vocab-
ulary and show how to modify that game to make it more
complex and interesting without using additional vocabulary.
If you follow the development of this game and type it into
the ATARI Computer as it grows, you should develop a feel
for the ease of programming in PILOT. We’ll begin with the
following three comands:

T:

A:

M:

T: instructs the computer to “Type” or print anything that
comes after it, including spaces on the screen, as the following
example indicates:

10 TIGUESS WHAT THE NEXT SENTENCE SAYS
20 T: GUESSWHATTHENEXTSENTENCESAYS

When you type RUN and press [RETURN] the screen will
look like this:



GUESS W
GUESSHM

READY
L

I3
o

If you want to space out the two sentences or any two T:
lines in your program, you simply add any empty T: where
you want the line skipped. Then your program would look like
this:

10 T:GUESS WHAT THE NEXT SENTENCE SAYS
15 T:
20 T: GUESSWHATTHENEXTSENTENCESAYS

The screen dump shows what the empty T: would do to the
program when you RUN it.

GUESS WHAT THE NEXT SENTENCE 5aYS
GUESSHHAOTTHENEXTSENTENCESAYS
READY

-

You’ll notice throughout the programs in this book many
empty T: statements. These are used to make the program
more readable and visually elegant when it appears on the
screen.

The next two commands are A: (the Accept or PILOT input
command) and M: (the Match command), which is unique to
PILOT. A: lets the user put a number, letter, or word into the
computer’s memory. M: lets you match (compare) that
number, letter, or word with a list that you type after M:.

Here are several of the infinite number of match lists that
you could create while inventing games, puzzles, or other
programs:

M: 2,4,6,8,10

M:1,3,5,7,9

M: AEILOU

M: LION, TIGER, CAT, CHEETAH

Notice that there must be a comma between each item in a
match (M:) statement.

When you input something into an A: statement followed
by an M: statement, you will either have a match or you won't.

® Y indicates there is a match.
® N indicates there is no match.



The Y and N match features are unique characteristics of
PILOT. Understanding how they work should give you a feel
for some of the structural power of PILOT. Y and N are never
found in programs by themselves. They are used in conjunc-
tion with another command that tells you what to do if there
is (or isn’t) a match. T: is one of the commands with which
they can be used. TY: tells the computer what to print if there
is a match. TN: tells it what to print if there is no match to
the M: statement. Here are two examples that should clarify
how Y and N work:

10 T:HOW DLD ARE YOU
20 A:

30 M11,2,3,4,5

40 TY:ITS GOOD TO BE YOUNG

50 TN:SORRY YOU'RE SO OLD ALREADY

10 T:IHDW ARE YOU FEELING?

20 A

F0O ™M:IGOOD,FINE, Ok, WONDERFUL

40 TY:GLAD TO HEAR IT

50 TN:HOFE YOU FEEL BETTER TOMORROW

In the first example, if you type 1, 2, 3, 4, or 5 in the A:
line, you will have a match; the program will go to line 40
TY: and print out IT’S GOOD TO BE YOUNG. If you type
any other number, the program will go to line 50 TN: and
print out:

SORRY YOU'RE SO OLD ALREADY.

Try to analyze how the second program works and write
a few programs using T:, M:, A:, TN:, and TY:.

A summary follows of these core PILOT ideas to refer to
in case you need to refresh yourself on how they are used.

THE CORE _OF PILOT: Y

[Commands] [Me an.ing]
T: Type or print
a: ACCcept as input

a number or word

M: Match what is put
AN A: with a l1list
of words or numbers
PUT after M: and
separated by commas.

READY
u



THE CORE OF PILOT:11

Conditionals [Me an i ngl
Y This is used if
a valid match is
made .
It can be used with
T: in the form TY:
TY If a match is made
then whatever follows
TY is pPrinted
READY
n

THE CORE OF PYLOT:TITIX

ICondaitional SHEEEEEEME an gl

] This is used if
ne valid match can
be made.
It can be used with
T: in the form TN:

THN: Xf no match is made
then whatewver follows
TN: is printed

EEQDV

Building Our Adventure

With a few more simple bits of PILOT, we will be able to build
our adventure. Let’s begin by taking a look at A:, the PILOT
input command. A: can accept numbers (actually only positive
and negative integers), letters, and words. Sometimes A: is
used a number of times in a program, and the kind of input
that it receives needs to be named and used in different parts
of a program. The way to name variables that are input into
a program is to use the following:

® For letters and words: A:$ followed by a name such as
A:$ANIMAL or A:$CAR or A:$NAME

® For numbers: A:# followed by a single letter such as A:#X
or A:#B or A:#C

Two short programs illustrate how variables are used
with the A: command.

10 TIWHAT IS THE LARGEST CAT?

20 AISCAT

30 MILION

40 TYIRIGHT, $CAT IS THE LARGEST CAT
S50 TN:SORRY IT IS NOT A $CAT

In the first program the variable name is $CAT. Notice
that $CAT appears on both lines 40 and 50. If you answer the



question on line 10 by typing lion, you will get a match; the
computer will go to line 40 and type out

RIGHT, LION IS THE LARGEST CAT

If on the other hand you type in tiger, there will be no
match; the computer will go to the TN: statement on line 50
and type

SORRY IT IS NOT A TIGER

Notice that $CAT functioned just like a word in the TY:
and TN: statements. The only difference is that it is a variable
and therefore it becomes whatever you type in on line 20.
Here’s a short number variable program:

10 T:WHAT NUMBER IS HALF WAY BETWEEN
20 T:10 AND 207

30 ALHEB

40 M2 15

S50 TY:YOU ARE RIGHT

60 TN:SORRY #G IS NOT CORRECT

If you type in 15, there will be a match and the computer
will type out

YOU ARE RIGHT

If you type any other number, such as 22 or 17, there will be
no match; the computer will print at 60

SORRY 22 IS NOT CORRECT
or SORRY 17 IS NOT CORRECT

Here are two other simple programs using variables. Copy
and RUN them to get a sense of how variables work in PILOT;
then change them and experiment with your own programs,
using the core PILOT vocabulary introduced so far.

10 T:WHAT IS THE SMALLEST BIRD?

20 A:$BIRD

30 MIHUMMINGEIRD

40 TY:RIGHT, $BIRD IS THE SMALLEST RIRD

SO TN:SORRY,$BIRD IS NOT THE SMALLEST BIRD

10 T:IWHAT NUMBER IS HALF OF TWENTY?
20 ALHEX

30 MI10

40 TY:YOU ARE RIGHT

S50 TN:IND #X IS NOT HALF OF 20
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THE CORE OF PILOT:TIU

Variables] [#1e an i ngl
A SNAME This is used when

Yyou name a letter
or word input
variable.

R 1.1 This is used when W
YOouU name a number
variable. The name
should be one letter.

READY

Now we can start on the adventure. As it develops, new
PILOT vocabulary will be introduced. By the time we've
finished the miniadventure, you should have most of the core
vocabulary of PILOT mastered and be able to do many prog-
rams of your own. In addition to providing dozens of programs
that you can copy and use, we'll introduce you to programming
computation, sound, graphics, and animation in ATARI
PILOT.

We’ll begin the adventure by asking the player for his or
her name and finding out whether he or she wants to play:

10 T:WHAT IS YOUR NAME?

20 A $NAME

25 T

30 T:sNAME DO YOU WANT AN ADVENTURE?
40 A SANSWER

50 M:YES

60 TY:WELL HERE WE GO
70 TN:SORRY MAYRBE SOME OTHER TIME
80 E:

Notice that two variables, SNAME and $ANSWER, have
been used, each referring to a different match statement. Also
note a new PILOT command; E: on line 80 follows the state-
ment SORRY MAYBE SOME OTHER TIME. E: is a command
that ends a program (or, as we’ll see later, part of a program).
If a person doesn’t want to play, the program stops.

In another look at the program, if someone wants to play,
we must jump into the game; that should take place right
after the computer prints WELL HERE WE GO, that is,
between lines 60 and 70.

10 TIWHAT IS YOUR NAME?

20 Al ENAME

25 T:

JO T:$NAME DO YOU WANT AN ADVENTURE?
40 A SANSWER

S0 MIYES

60 TY:WELL HERE WE GO



Jump in

70 TNISORRY MAYRBE SOME OTHER TIME
80 E:

That’s exactly what happens in PILOT. You can jump
from one part of a program to another using the jump com-
mand J: or the jump command with a match statement:

® JY: (jump if there is a match)
® JN: (jump if there is no match)

Y and N function with J: in the same way that they function
with T:.

Using Modules

In many computer languages the rough equivalent of J: refers
to a line number. For example, in BASIC the GOTO command
instructs the computer to go to the line number written after
the command. GOTO 100 means go to line 100 in the program
and do whatever it says. There are no references to line num-
bers within programs in PILOT. Instead there are modules
that you create and name. These modules are like new words
or functions that you create for your programs. You can use
them repeatedly at different parts in your program. With
programming in PILOT one must learn how to think modules.
As you'll see soon, if you can read the modules in a program
and see how they are used, you can quickly understand long
and seemingly complex programs.

Each module has a name that is preceded by an asterisk
(the multiplication sign on the ATARI Computer keyboard).
You can name your modules in any way that you want by
using numbers and upper-case letters as long as they do not
have any spaces in them. Thus possible module names could
be: *FRIEND, *FRIENDSHIP, or *2FRIENDS, but nrot
*FRIEND SHIP.

THE CORE OF PILOT:UV

|CommandsEEEEEEEEEEEENME an i n gl
E: End a progaram
*MODULE Name a module
J 1 ¥*¥MODLULE Jump to *MODULE

JY i *MODULE mpPp to *MDDULEhif

u
hbere is a matc
U
h

mp to MODULE if

.
Tt
ML HEMODULE 5
There is nNno match

11
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This short program should give you a good idea of how to
read a PILOT program that uses modules and jumps. It is a
good idea to skim a PILOT program listing, look for the mod-
ules that it contains, and then return to the beginning lines
and see how they are used. In many of the programs in this
book we’ll indicate the modules by placing a bracket to the
left of their listing, as in this program.

10 T:WHICH COLOR DO YOU LIKE BETTER
::—: ":";RED OR YELLOW?
40 J:#BUESS

50 *GUESS
60 A
70 MIRED

80 JY:*RED
PO MLYELLOW
100 JY:*=YELLOW

110 *RED
120 TiyYOU HAVE A HOT TEMFER
130 E:

140 *\-fELL_Dw
150 TiYOU ARE QUITE INSIGHTFUL
160 E:
This program asks you whether you prefer red or yellow
and then jumps to either a red answer (*RED) or a yellow
answer (*YELLOW). The beginning lines introduce the prog-
ram. It would be easy to add more colors by simply creating
new modules such as *BLUE or *PURPLE or *ORANGE. One
advantage of PILOT is that it is easy to build up complexity
by adding simple modules to a program.

Let’s return to our monster adventure, which we begin
with this introduction:

10 T:WHAT IS YOUR NAME?

20 AISNAME

25 T:

30 T:$NAME DO YOU WANT AN ADVENTURE?
40 A BANSWER

S0 MIYES

60 TY:IWELL HERE WE GO
70 TN:SORRY MAYBE SOME OTHER TIME
80 E:

Notice that we have added at line 65 a command to jump
on a match to a module *MONSTER. That module will start
us on our adventure.

We'll begin the module on line 100:

100 *MONSTER



This module, like all PILOT modules, can be either simple or
complex and can deal with words, numbers, music, graphics,
or animation. One can begin with an extremely simple module
and make it more complex as you have new ideas. Throughout
this book you’ll see modules of varying complexity, and we’ll
give hints on how to distinguish modules and modify them.
A good programming trick that often comes in handy at
the beginning of a module is to clear the screen so that it won’t
look cluttered and too full of print. You can clear the screen
at any point of a program by writing the following command:

T: [ESCAPE] [SHIFT CLEAR]

What this means is that you type T:, then press the [ESCAPE]
key, followed by pressing the [SHIFT] and [CLEAR] keys
simultaneously. What you will see on the screen is

T:f'
In our program notations we will represent T:[" by the

processes that you must perform. According to the notation in
Appendix I, T: {* will be printed

T: [CLEAR]
The module looks like this so far:

100 *MONSTER
110 T:ICLEAR]

Now we must decide what we want the monster to say or
do. If you know how to use PILOT sound and graphics, you
could start with mysterious music and the face of your mons-
ter. However, we’ll start simple here, though it may be a good
idea for you to return to this program after you’ve read the
sound and graphics chapter and make *MONSTER fancy.

120 T:YOU ARE TAKING A WALK ONE DAY AND
130

)

140 T:MEET A MONSTER. IT COMES UF TO YOU
150 T: .

160 T:AND BREATHES SMOKE IN YOUR FACE. IT
170 T

180 T:SAYS, "WHAT ARE YOU DOING BOTHERING"
190 T:

200 T:ME?"

210 T2

220 T:WHAT DO YQuU DO?

270 J:#VOCAER

13
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Putting the parts of the program together, here’s what we
have so far:

10 T:WHAT IS YOUR NAME?

20 AL SNAME

25 T:

30 T:$NAME DD YOU WANT AN ADVENTURE?

40 A $ANSKHER

50 M:YES

60 TY:WELL HERE WE GO

65 JY: #*MONSTER

70 TN:SORRY. MAYRBE SOME OTHER TIME.

80 E:

100 *MONSTER

110 T:

120 T:YOU ARE TAKING A WALK ONE DAY AND
130 T:

140 T:IMEET A MONSTER. IT COMES UF TO YOU
150 T

160 T:AND BREATHES SMOKE IN YOUR FACE. IT
170 T:

180 T:ISAYS, "WHAT ARE YOU DOING BOTHERING"
190 T:

200 TiME?"

210 T:

220 T:WHAT DO YOuU DO7?

At this point we must decide on the vocabulary to be
allowed in the adventure. We could choose any number of
words, but for the sake of simplicity we will use three and let
the player know what they are. To do this we’ll create a
vocabulary module called *VOCABULARY and jump to that
module at line 230:

230 J:*VOCABULARY

Here’s the module using the words CRY, SMILE, and
FROWN. Notice that each of these three words leads to a
module of its own: *CRY, *SMILE, and *FROWN. In that way
the program uses matches and jumps to build up the whole
structure.

710 *VOCAER

720 T2

VIO T: HERE ARE THE WORDS YQU CAN USE
740 T:

750 T: CRY S5MILE FROWN

760 T

770 T: WHAT WILL YOQu bOo~?

780 A:

790 M:ICRY

BOO T:LCLEAR]
810 JY:*CRY
820 M:ISMILE



820 T:LCLEAR]
840 JY:*SMILE
850 M:IFROWN

860 T:IL{CLEAR]
870 JYi:*FROWN

At this point the program on your screen would look like
the following screen dump.

JODSHUA DO YOU HWANT aNM ADVENTHURE?
EEEL HERE HE GO
YO ARE TaKING a HaALK ONE DayY aND
MEET a4 MONSTER. IT COMES uP TO vYOu
AND BREATHES 5SMOKE IN YOUR FaAaCE. IT
SAYS, ""HWHHAT ARE YOUH DOING BOTHERING"'
ME 7
WHAT DO YOU DO7?
HERE ARE THE WORDS Y0OU CaN USE
CRY SMILE FROMN [ |
HHAT WILL YOO DO7?

Here are the modules for the three words that we chose:
2730 J:*VOCAER

240 *SMILE
250 T
260 T:
270 T

T:YOUR SMILE HAS MELTED MY HEART

T:

T:I WILL LET YOU START THE AQDVENTURE
T:

T:IAGATN

J 5 ¥MONSTER

340 *FROWN

350 T:

360 T:

J70 T

380 T:YOUR FROWN HAS ANGERED ME.

I?0 T:YOU BETTER RUN OR I'LL EAT YOU.
400 T:1I AM KINDER THAN YOU THINEK.

410 T:YOU CAN START ALL OVER AGAIN.
420 J: *MONSTER

430 *CRY

440 T:

450 T:

460 T:

470 T:1 AM A FEROCIOUS MONSTER....ERBUT
480 T:

490 T:BUT I CAN"T STAND CRYING...HERE
S00 T:

510 T:TAKE MY TREASURE.

520 J: *TREASURE

15
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Notice that if you decide to smile or frown, you jump back
to *MONSTER, but if you decide to cry, you go to the last
module in the program, *TREASURE, and get the treasure.
You can make the treasure anything that you want. Here’s
an empty treasure module with lots of T: commands left blank
for you to fill in with words or with ATARI Computer charac-
ter graphics, sound, or turtle graphics, all of which you’ll
learn about in this book:

X
-
=
m
D
v
=4
2
m

NOAPRADNRAARAANNANR
OUONPUNBUNROVRINANAW
0o08000C0000000080
LTI 3 S T

Here’s a simple treasure that we drew using the control
graphics keyboard on the ATARI Computer. All the graphics
on the keyboard can be incorporated into your programs,
which makes it easy to be fancy.

SI0 *TREaASURE

540 T:

55e T:

5660 T:

576 T:

586 T: XX AR LR L2 22 20 4 2 g
596 T: > A . »>
588 T: > I I_—.————- *»
616 T: » [ ] L d
626 T: L4 — *>
630 T: SEPPPLFOP G SPGBV PPeS
648G T:

650 T:TO START aAaGAIN TYPE HELLO
668 A:SHELLO

670 MIHELLO

6868 T: CCLEaAR]

6598 JY:M¥MONSTER

7eo E:

The following drawing illustrates the graphics characters
that you can use simply by pressing CONTROL, that is
[CTRL], at the same time as pressing the indicated keys.

! e # $ % & ) @ ( ) CLEAR | [INSERT

BCllv {2 3flaflsilell7{8( 9] o

DELETE

> sack s || BREAK

CLR SET}{|Q w E R T lYu |

<
TAB rle. || o= m = O. P+ T77 iz‘ RETURN
CTRL A’S Eq ?\Gi J1<m .L;’
SHIFT Z‘ X‘ CJ Iv 8 l N_ M— u -‘ ?/ JI\ SHIET

< \[|{—= all caps
+ « || Lowr




Notice lines 650 to 690 in *TREASURE. They give the
option of replaying the game by typing the word HELLO.

Putting all the pieces together, here is how the program
looks. Notice that, though it’s very long, if you look at each
module as a unit, you can easily figure out how the program
works. Modules are like words that you’ve created; in fact the
power of PILOT is that by building your own modules you are
creating your own language for the computer to use.

10 T+WHAT IS5 YOUR NAME?

20 AL ENAME

25 T:

30 T:$NAME DO YOU WANT AN ADVENTURE?

40 A: $ANSWER

50 M:YES

60 TY:WELL HERE WE GO

65 JY: *MONSTER

70 TN:SORRY. MAYBE SOME OTHER TIME.

80 E:

100 *MONSTER

110 T:

120 T:YOU ARE TAKING A WALK ONE DAY AND
130 T:

140 T:MEET A& MONSTER. IT COMES UF TO YOU
150 T:

160 T:AND BREATHES SMOKE IN YOUR FACE. IT
170 T

180 T:SAYS, "WHAT ARE YOU DOING BOTHERING"
190 T:

200 TiME?"

210 T:

220 T:WHAT DO YOU DO?

230 J:#VOCAR

240 *SMILE

250 T:

260 T

270 T

280 T:YOUR SMILE HAS MELTED MY HEART
290 T

00 T:i WILL LET YOU START THE ADVENTURE
10 T

320 T:AGAIN.

IR0 J:#MONSTER

340 *FROWN

50 T

360 T:
I70 T
380 T:YOUR FROWN HAS ANGERED ME.
\ 290 T:vyOU EBETTER RUN OR I°LL EART YOU.
400 T:1I AM KINDER THAN YOU THINE.
410 T:YOU CAN START ALL OVER AGAIN.

L 420 J: *MONSTER

17
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30 *CRY

440 T2
450 T:
460 T:
470 T:1 AM A FEROCIDUS MONSTER....RBUT
480 T
490 T:BUT I CAN"T STAND CRYING...HERE
00 T:

510 T:TAKE MY TREASURE.
- S20 J:*TREASURE

530 *TREASURE

540 T:

550 T:

560 T:

570 T:

580 T:

590 T:

&00 T

610 T

620 T

&30 T:

&40 T

650 T:TO START AGAIN TYFE HELLO
660 AISHELLOD

670 M:IHELLO

680 T:LCLEAR]

690 JY: *MONSTER

| 700 E:
[ 710 *VOCAR
720 T:
730 T: HERE ARE THE WORDS YQU CAN USE
740 T:
750 T: CRY SMILE FROWN
760 T:
770 T: WHAT WILL YOU bOo?
780 A:
790 MiICRY

800 T:ICLEAR]
810 JY:*CRY
820 M:SMILE
830 T:[CLEARJ
840 JY:*SMILE
850 M:FROWN
860 T:[CLEAR]
L 870 JY:*FROWN

Try to read this program and figure out how it works.
Then try to turn it into a space adventure or pirate adventure.
Change the vocabulary or add to it. You will find it easy to
make your own simple adventures. Throughout the rest of the
book we’ll show how to add to the core PILOT ideas presented
here and make your own games and adventures. We’ll also
give you dozens of games and other programs that you can
copy, modify, and use. It would be a good idea to try to read
and understand the programs before copying them so that you
see how the module structure works.



More Core Ideas

There are a few more core PILOT ideas to master. Then we’ll
be ready to plunge into graphics, sound, and color. These are
the remark statement R: and the use module U:. The remark
R: statement is used to help you read and understand the
structure of a program. It is not really a part of the program
and does not affect it in any way. Instead it is a programmer’s
way to mark out blocks in a program and help others under-
stand how the program works. Here is a simple program that
we used before, with R: statements added.

10
20

30

:COLOR CHOICE FROGRAM
TWHICH COLOR DO YOU LIFE ERETTER

sRED OF YELLOW?Y

F
T
.
40 T
30 RIINFPUT OF COLOR CHOICE
b6O T
VACNH
80 MIRED

70 JY 1 *RED

100 M:YELLOW

110 JYI*YELLOW

120 RIRED MODULE BEGINS HERE

120 *RED
140 TIY0oU HAVE A HOT TEMFER
150 E:

160 RIYELLOW MODULE BEGINS HERE
170 #YELLOW

180 T:y0OU ARE GUITE INSIGHTFUL
190 E:

Finally there is the U:, or use, command. This is very
convenient when a module is used many times in a program.
It is essential that each module referred to by a U: command
is ended with an E: command. If not, your program will run
on to the lines after the module and might become hopelessly
confused. Here’s a version of the color choice program with an
additional module called *SUMMARY, which is used at the
end of the program regardless of the color chosen.

170 *SUMMARY

180 T:SEE HOW COLOR AFFECTS PERSONALITY?
190 T:ADD MORE COLORS TO THIS PROGRAM.
200 T:THINK ABOUT COLOR AND PERSONALITY.
210 EX

Here’s how it can work, taking advantage of the power of
the U: command.
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107

20 T:

30 T:RED OR YELLOW?

40 Al

Z0 MIRED

60 UY: *RED

70 M:YELLOW

80 UY:*YELLOW

0 Ul *SUMMARY

100 E:

110 *RED

120 T:YOU HAVE A HOT TEMFER

130 E:

140 *YELLOW

1530 TIYOU ARE QUITE INSIGHTFUL

160 E:

170 *SUMMARY

180 T:SEE HOW COLOR AFFECTS PERSONALITY?
190 T:ADD MORE COLORS TO THIS PROGRAM.
200 T:THINEKE ABOUT COLOR AND PERSONALITY.
210 E:

SWHICH COLOR DO YOU LIKE BETTER

Notice that at line 60 there is a UY: command, which
functions like a JY: command. It instructs the computer to
use * RED if there is a match, just as line 80 says UY:*YELLOW
and instructs the computer to use the module *YELLOW.

At the end of each module is an E: command. The E:
command must end each module referred to by the use com-
mand U:. After the module is used, the program jumps back
to the line after the command and continues to run. The E: at
the end of the module in effect returns the program to the line
after the U: statement. Look at the arrows in the following
program. The first arrow shows how the program uses the
*RED module. When that is done, the program returns to line
90 (since there is no match with YELLOW). Line 90 then
directs the computer to use the module *SUMMARY. After it
is used, the program returns to line 100 and ends. This might
not be clear the first time that you study it but try to play
with U: statements, as they make it possible to use a module
many times within a program and therefore save much time
and effort when you're trying to create complex programs.

10 T:WHICH COLOR DO YOU LIKE BETTER
20 T:

30 T:RED OR YELLOW?

40 A:

S50 MIRED



&0

70

80

0D

100
110
120
130
140
150
160
170
180
190
200
210

Y : #RED
M:YELLOW
UY:»YELLOW
U *SUMMARY
E:

*RED
T:Y0OU HAVE
E:
*YELLOW
TiYOU ARE QUITE INSIGHTFUL
E:
*SUMMARY
T:SEE HOW COLOR AFFECTS FERSONALITY?
T:ADD MORE COLORS TO THIS PROGRAM.
T:THINE ABOUT COLOR AND FERSONALITY.
E:

A HOT TEMFER

Here’s a version of our monster adventure that takes
advantage of the U: command. After you've studied (and hope-
fully modified) it, you're ready to venture into ATARI PILOT

sound

10
20
I0
40
S0
[1e]
70
80
0
100
r 110
120
1720
140
150
160
170
180
190

and graphics.

T:WHAT IS YOUR NAME?
AL SNAME
T:
T:$NAME DO YOU WANT AN ADVENTURE®
A $ANSWER
M:YES
TY:WELL HERE WE GO
JY: *MONSTER
TN:SORRY. MAYBE SOME OTHER TIME.
E:
*MONSTER
T:
T:YOU ARE TAKING A WALEK ONE DAY AND
T:
T:MEET A MONSTER. IT COMES UF TO YOU
T:
T:AND BREATHES SMOKE IN YOU FACE. IT
T:
T:SAYS, "WHAT ARE YOU DOING BOTHERING

T:WHAT DO YOU DO7
u: *vVoCcaARr
T:LCLEAR]

M:CRY

JY: *CRY

M:ISMILE

UY: #SMILE

M: FROWN

UY: *FROWN

J: #*MONSTER
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*SMILE

T:

T:

T:

T:YOUR SMILE HAS MELTED MY HEART
T:

T:I WILL LET YOU START THE ADVENTURE
T:

T:IAGAIN.

E:

*FROWN

T:

T:

T:

T:YOUR FROWN HAS ANGERED ME.
TiYOU BETTER RUN OR I°LL EAT YOU.
T:1 AM KINDER THAN YQU THINE.
T:YOU CAN START ALL OVER AGAIN.
E:

*CRY

T:

T:

T:

T:1 AM A& FEROCIOUS MOMSTER. . ..RUT
T:

T:BUT I CAN'T STAND CRYING...HERE
T:

T:TAKE MY TREASURE.

U *TREASURE

T:TO START AGAIN TYFE HELLO
AISHELLD

M:HELLO

T:LCLEAR]

JY I *MONSTER

E:

*TREASURE

T:

T:

T:

T:

T:

T:

T:

T:

T:

T:

T:

T:

E:

*VOCAER

T:

T: HERE ARE THE WORDS YOU CAN USE
T:

T: CRY SMILE FROW N

T:

T:  WHAT WILL YOU DO7

Al

E:



A summary of U: and R: follows.

THE CORE OF PILOT:UT

R: The remark command
lets Yyou label vour
Programs foOr your own
convenience. It 15 not
Part of the program.

L : ¥NAOME The USE command makes
Your program use a
specific module (Cin
tThis case MNaAaME) and
then return and g0 on
with the rest of tThe
Program.

uy : ¥NAHE Use a module if there
iz a match.

1

LN ¥NAaME Use i1f there ais no
match.

: are simailar to Jy:

At this point all the core commands in PILOT have been
presented and illustrated. A summary of them follows. If any
puzzle you, go back over the chapter and try to develop prog-
rams of your own similar to the ones that we have presented.
The best way to become comfortable with programming is by
creating your own programs.

Summary of the Core of PILOT

T: E:

A: *MODULE

M: J:*MODULE
Y JY:*MODULE
TY: JN:*MODULE
N R:

TN: U:*NAME
A:$NAME UY:*NAME
A:#X UN:*Name

23
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ATARI PILOT Sound

Sound and music are very easy to create with ATARI PILOT.
The sound command is simply SO:. SO: lets you create musical
tones on your computer. You can program up to four tones to
play at the same time. Each separate tone is then called a
voice. When people get together to sing, they divided into
several voices: bass, baritone, alto, and soprano. When you
program SO: commands, you can program several voices to
play together. When different voices play a sound at the same
time, that sound is called a chord.

The tones that you can play in PILOT range from 0 to 31.
If you enter the command SO:13, you will hear a single tone
equal to middle C on the piano. The command SO:1 produces
a tone equal to the note C, one octave below middle C. The
command SO:31 produces the note F sharp, one octave above
middle C. SO:0 turns a tone off. The following diagram shows
a piano keyboard with the key numbers corresponding to the
PILOT sound commands.

4 5 6 7 B 9101112 1314 3516 1/ 1819 20212223 24 25 26 2/ 28 2930 31

L)
FA C"j D] FIGT A C D F*
CloDlElFIGlAYBICIDIE}FIGIA}B|CID)EJF

“Middle C"——I

nmo =

Every note in a song is not held for the same length of
time. In order to be able to vary the length of time that notes
are held, there is a pause command in ATARI PILOT—PA..
The SO: and PA: commands can be used together to make
music. The following table shows the PAUSE values for vari-
ous musical notes.

Pause Values for Musical Notes

PA:16 Sixteenth Note
PA:32 Eighth Note
PA:64 Quarter Note
PA:128 Half Note
PA:256 Whole Note
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Each pause is for 1/60 of a second so that PA:2 means to
pause for 2/60 of a second and PA:60 means to pause for a
second. You can use the pause command in many different
kinds of programs to keep something on the screen. It is not
limited to music or other sound programs. You can insert it
anywhere in a program that you believe is running too fast.

The nursery rhyme “Twinkle, Twinkle, Little Star” is
represented in musical notations (with the notes written at
the top).

o

Here are the first few bars translated into ATARI PILOT:
10 R:TWINKELE TWINKLE TAKE 1

20 80113
A0 FAL LS
40 S0:0

50 FAL 4

60 805173
70 FPAI 64
g0 50:20
Q0 FA:64
100 50:0
110 FPAI4
120 80:20
130 FA: 64
140 S0:122
150 FA:I 64
160 S0:0
170 FA: 4

180 S0:22
120 FAI L4
200 s0:20

210 FAI 128

Programming this simple melody is tedious. However, it’s
very easy to begin to add chords, vary what you’ve done, and
get fancy once the basic work is finished. Here’s a simple
variation on “Twinkle, Twinkle” using chords (see lines 20,
60, 80, 120, 140, 180, and 200).



10 R:TWINKLE TWINKLE TAKE 2
20 S0:13,17
IO PAL &4

40 S0:0

50 FA:4

60 S0:113,17
70 FA:&4

80 S0:20,24
90 FA: b4

100 S0:0

110 PAI4

120 80:20,24
130 FA:64
140 S0:22,25
150 PA: &4
160 S0:0

170 FA:4

180 S0:22,25
190 FA: &4
200 S0: 20,24
210 PAI 128

Notice that lines 40 and 50, 100 and 110, and 160 and 170
all have the same routine:

SO:0
PA:4

SO:0 shuts off the sound, and PA:4 makes the program pause
for 4/60 or 1/15 of a second. This way you can have a single
note sounded several times in a row. Notice that “Twinkle,
Twinkle, Little Star” begins CC GG AA.

The SO:0 and PA:4 routine makes it possible to have these
notes repeat with a small pause in between them. When a
note changes (say, from C to G or G to A), it is not necessary
to shut off the sound by using: SO:0.

If you expect to have many repeats in a musical piece that
you want to program, the U: can be very convenient. Here’s
a way to rewrite “Twinkle, Twinkle, Take 1” using a U:
command and a module *REPEAT:

10 RITWINKLE TWINELE TAKE 3
20 80:13

30 PA: &4

40 U: *REFPEAT
S50 S0:1=

&0 FA:I 64

70 80:20

80 FA:64

0 Ul *REFEAT
100 S0:20

110 FPA: 64

120 S0:22

130 PA: 64

140 U *REFEAT

27



28

150 S0:22
160 PAI L4
170 S0:20
180 PA:I1Z8
190 *REFEAT
200 50:0
210 FA24
220 E:

This is another example of the convenience of creating mod-
ules and using the U: command.
Here are two more simple music programs using only five

notes.

Copy them and then change them by varying the

pauses, adding chords, or introducing more notes. Feel free to
become a composer.

10
20
0
40
S0
60
70
80
0
100
110

F:FIVE FINGER EXERCISE#!
S0:13
FAII2
S0: 15
FAIZZ
S0:17
FAZZ2
S0:18
FAIZ2
S0: 20
FA: 64

120 $0:20
130 FAI32
140 S0:18

150
1460
170

PAZ 2
S0:17
FPALZ2

180 S0:15
190 PA:I3ZZ2
200 PAIZZ
210 S0:13
220 PAI 64

10
20
30
40
S0
60

80

{0

100
110
120
130
140
150

RIFIVE FINGER EXERCISE#Z
S0:13,17
PA:I3Z
S0:15,18
FA: 32
©0:17,20
FAI3E2
s0:18,22
FPAI32

50: 20,24
FA: 64
S50: 20,24
FA: 32
S0:18,22
FPAIZ2



160 S0:17,20
170 PAII2

180 SD:1%5,18

190 FA:32

200 80:13,17,20,25
210 FAI128

Here are some simple sound effects modules that use
ATARI PILOT and can be added to many different types of
programs. They use a few commands that will be introduced
later. However, they are short enough to copy and use. How
they work will become clear after you’ve gone through the
rest of this chapter.

Sound Effects Module 1. This runs from S0:31 to SO:1
in about a second. It sounds a bit like a space gunshot or a jet
plane flying past. You can use it in many different ways in
the middle of your programs. By putting a PA: statement in
at line 135, for example,

135 PA:10
or
135 PA:20

you can get a descending scale and a distinctly more musical
sound.

100 *SOUNDEFFECT1
110 C:#5=71

120 *L0OF

120 S0:#S

140 C:#S=#5-1

150 J(#S:-0) @ *L0OOF
160 E:

Sound Effects Module 2. This is the ordinary arcade
game space shot effect.

100 *SOUNDEFFECTZ2
110 Ci#T=6

120 *L.0OOF1

130 Cr#9=31

140 #*L Q0OF2

150 S80I #8

160 ClH#S=#5-1

170 J(#8:x0) 1 *LO0OF2
180 CIH#T=#T-1

190 J(HT>0) I *LOOF1
200 E:
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Sound Effects Module 3. This effect is an elaboration of

Sound

Efects Module 2. It sounds a bit like a staccato laser

machine gun or perhaps a space bee.

100
110
120
130
140
150
1460
170
180
190
200

*SOUNDEFFECT3
Ci#7=9

*L00OF1

C:45=31

*L.0OP2

SO #S

C: #5=#5-3

J (#S5:0) 1 #LOOF2
CiHT=#T-1
J(#T>0) I *LO0OF1
E:

Sound Effects Module 4. This is an alien landing effect.
It’s another of the arcade sounds that are very simple to
duplicate with the ATARI Computer and used throughout
programs that you create with the U: command.

100
1160
120
170
140
150
160
170
180
190
200

*SOUNDEFFECT4
CLH#T=9

*LO0F1

C:#3=20
*L0OOFZ

SO #5
C:#5=#5+1
J(#5<32) 1 L .O0OF2
CrHT=#T—1
JA(#HT >0) 1 *L0O0OF1
E:

Sound Effects Module 5. This effect creates an ascend-
ing and descending scale. It can be used at the end of a game
or as an introductory remark. If you increase the pauses at
lines 140 and 190, say, to PA:10 or PA:20, you will get a much
more musical effect.

100
110
120
130
140
150
160
170
180
190
200
210

*SOUNDEFFECTS
C:#8=71

*LDOF 1

S0: #8

FAI 2
C:i#S=#5-2

J (#5:0) 1 *LOOF1
*LOOF2

S0: #S

FA:Z
C:#S=#5+2

J (#S<T2) 1 #LOOF2



The sound programs that we’ve presented are quite simple.
Here is a much longer and more complex piece of music that
can be programmed using ATARI PILOT. It is the aria “Jesus,
Joy of Man’s Desiring” from Bach’s 57th Cantata. We’ll return
to it later in this chapter and show how we added color and
graphics to accompany the music. It uses simple commands
in a complex way and is an example of how interesting music
can be programmed in PILOT.

820 *MEASURE1
820 C:#M=1

840 S0:1

850 Ul *T

860 S50:1,13

870 U:I*T

880 S0:1,15

890 U:#T

P00 S0:1,13,17
P10 UL *T

920 S0:1,20

FIO U T

940 50:1,12,18
9TH0 Ut *T

9460 S0O:10,13,18
Q70 Ut *T

980 S0:10,22
P90 U:»T

1000 S0:10,15,20
1010 Us*T

1020 C:#M=2
1030 S0:5,13,20
1040 Ut »T

1050 80:5,25
1060 Uz *T

1070 80:5,15,24
1080 U: T

1090 S0:10,17,25
1100 U: *T

1110 SD:110,20
1120 U »T

11320 S0:10,13,17
1140 UL *T

1150 S0:10,5,13
1160 U »T

1170 S0:10,15
1180 U:»T

1190 80:10,8,17
1200 U: T

1210 C:#M=3Z
1220 S0:3,10,18
1270 U:»T

1240 50:3,20
1250 U:*T

1260 S0:7,12,22
1270 Us»T
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1280
1290
1300
1710
1320
1330
1340
1350
1260
1370
1380
1790
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1350
1560
1570
1580
1590
1600
1610
1620
1620
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1730
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880

50:5, 13,20
Us*T
S0:5,18

Uz *T
S0:5,8,17
Uz T
50:6,10,15
Uz T
S0:6,17

Uz *T
50:6,5,13
Uz *T

C: #M=4
50:8,3,12
Uz *T
80:8,13
Us*T

50:8, 1S
Us*T
50:3,8,12
Uz *T

50:8, 13

U #T
S0:12,15
Uz *T
s0:8,12,18
Us *T
s50:8,17

Uz *T
50:8,12,15
Uz *T
C:#M=5
S0:1,13,17
Uz *T

S0: 1,17

Uz *T
S0%1,12,15
Uz *T
50:10,13,17
Uz *T
50:10,20

U *T
50:10,12,18
U *T
S0:6,10,17,18
Uz *T

S0: 6,22

Uz *T
850:6,15,20
Uz *T

C: #M=6
S0:5,13, 17,20
Uz *T

80:5, 25

U: *T

s0:S, 15,24
Uz *T
80:10,17,25
Uz *T
50:10,20
Us»*T



1890 80:10,13,17
1900 U »T

1910 80:8,10,13
1920 Uz *T

1930 50:8,15
1940 Uz »T

19850 50:8,17
1960 U »T

1970 C:#M=7
1980 S0:6,10,15
1990 Ul *T

2000 S0:6,20
2010 Uz *T

2020 S50:6,18
2030 Ui =T

2040 S0:7,10,12,17
2050 UI*T

2060 80:7,15
2070 UL*T

2080 S0:7,13
2090 Ux*T

2100 S0:8,3F
2110 Uxr=T

2120 50:8,13
2130 Uz *T

2140 S0:8,6,12
2150 Uz »T

2160 C:r#M=8
2170 80:1,5,8,13
2180 FAI40

2185 E:

000 *T

I010 FAILO

I020 E:

ATARI PILOT Graphics

ATARI PILOT graphics is quite easy to master once you
understand the nature of the screen and the characteristics of
the turtle. The screen can be thought of as a piece of graph
paper 95 columns long and 159 columns wide with two axes
crossing each other in the middle.

Y

0,0

As in most school arithmetic the middle point is named
(0,0) and other points on the grid are presented by the column
and row they are in (note that points are always written X,Y
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where X stands for the column and Y stands for the row). The
X, or column, axis goes from —79 through 0,0 to +79, and
the Y axis rows go from —47 to +47. There is a text window
on the bottom of the screen in PILOT graphics so that the
rows of your drawing board actually end at — 31, as in the
graph shown here.

+47

(—20, 20) (20, 20}
79 9.0 +79

—31
(—20, —20)e \| (20, —20)

Cursor

..

We have plotted four points on the screen. Notice how the
signs of the X and Y coordinates change according to the
position of the point in relationship to the X and Y axes.
Imagine where the following points would be on the grid:

20,0 0,20
-20,0 0,-20
Now comes the first graphics command:
GR:

Each line in a program that uses graphics must begin with
GR:. Now turn on the ATARI Computer, type:

GR:GOTO 0,0

and press the [RETURN] key. You'll notice that the screen
looks like this.

The little white dot at the center is called the “turtle.” It
does not look as if it is at the center of the screen because the

text window with the cursor takes up the equivalent of 16
rows.



The command GOTO: told the turtle to go to point 0,0. Try
to move the turtle around before continuing. Here are the
points to try: Simply type GR:GOTO X,Y (which will appear
in the text window) and press the [RETURN] key.

-20,-20 -20,20 20,20 20,20
-20,0 0-20 20,0 0,20

Notice that the turtle will go to the point that you indicate,
drop a dot there, and then go on to the next point and drop a
dot.

o
Z; GOTO 26,0

When designing pictures and animations in ATARI PILOT
turtle graphics, it is a good idea to keep a pencil and a piece
of graph paper next to your computer and do some sketching
along with programming.

The turtle itself is like the arrow or spinners used in many
board games. It can spin 360° and point in any direction from
0° to 360°. When you begin a program, the turtle is located at
point 0,0 and faces toward 0°. The turtle always moves and
draws in the direction that it is pointing. As you begin to
program in turtle graphics, you must remember

1. What point the turtle is on
2. What direction the turtle is facing.

OO
315° 45°
270° 90°
225° 135°
180°
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Most commands that the turtle understands come in pairs:

1 GR:DRAW GR:GO GR:TURN GR:FILL
2 GR:DRAWTO GR:GOTO GR:TURNTO GR:FILLTO

The commands on line 1 refer to units on the grid and
mean just what they say. GR:DRAW 10 means draw 10 units,
which the turtle will do. Remember that the turtle will draw
the units in the direction that it is facing.

GR:GO 10 will move the turtle 10 units in that direction.
GR:TURN allows you to control the direction of the turtle.
GR:TURN 90 instructs the turtle to turn 90°. Thus if the
turtle were facing toward 180°, the turtle would turn 90° and
end up facing 270°.

0 0°
@ 270° 6>90o 270°@ 90° @
180° 180°

The turtle can also turn counterclockwise by putting a
negative sign before the number of degrees that you want it
to turn. Thus if the turtle were facing toward 90°, the com-
mand GR:TURN -90 would turn it to 0.

00 00
@) 270° @90" 270° @ 90° @
180° 180°

Before considering the GR:FILL and GR:FILLTO com-
mands, which are a bit more complex, let’s look at the
other commands on line 2: GR:DRAWTO, GR:GOTO, and
GR:TURNTO. The first two commands refer to points on the
grid. Thus

GR:DRAWTO 20,20



will result in a line from the current location to the point
20,20. Remember that when the turtle is finished drawing, it
will be at the end of the line and facing in the same direction
as when it began, as illustrated. The turtle begins at 0,0,
facing 180, and ends at 20,20, still facing 180.

20, 20

0, 0+ 0, 79

GR:GOTO sends the turtle to a particular point on the
grid— thus GR:GOTO 20,20 moves the turtle to 20,20. It ends
there but once again facing in the same direction it began.

GR:TURNTO is a second way to control the direction of
the turtle. It tells the turtle which angle to face. Thus
GR:TURNTO 90 faces the turtle toward 90°, and GR:TURNTO
166 faces the turtle toward 166°.

Here’s a simple program using the GR:DRAW, GR:GOTO,
and GR:TURNTO commands. Notice that the program uses a
shortcut to join several commands. In ATARI PILOT turtle
graphics you can put any number of graphics commands on
the same line by separating them with a semicolon (;).

10 GR:IDRAW Z0360TO O, 0i TURNTO 45

20 GR:DRAW Z0:60TO 0,05 TURNTO 90

20 BR:DRAW Z0:i60T0O O,0: TURNTO 135
40 GR:DRAW 3I0:60TO 0,03 TURNTO 180
5Q GR:DRAW Z0iGOTO 0,03 TURNTO 22§
60 GR:iDRAW 3I0560TO 0,03 TURNTO 270
70 GR:DRAW 30356G0OTO 0,0 TURNTO 215

80 GR:DRAW 30

Study the program and try to figure out what it does
before studying the screen dump illustration or looking at our
explanation. You probably noticed that the only differences
between lines 10 to 70 was the angle in the GR:TURNTO
command. The turtle starts at 0,0, facing 0°. It draws 30, then
returns to 0,0, turns to 45° and draws 30 again. Then it
returns to 0,0 rotates another 45° to 90°, and draws 30. This
goes on until the turtle has drawn a line radiating out from
0,0 every 45°, as shown in the following screen dump.
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Try to figure out what this program will result in.

10 BR:TURN 20:;DRAW 30
20 GR:TURN 90;:DRAW =0
F0 GR:TURN 90:iDRAW IO
40 GBRITURN F0iDRAW IO

Here’s what will happen.

30
0,0

Y

30 30

30

The turtle will draw a square and end back on 0,0 facing
0°, just where it started. Notice that each line in the program
is identical; in effect the program says that the turtle should
turn 90° and draw 30 units four times. There is a shorthand
for continually repeating operations in ATARI PILOT turtle
graphics. Lines 10 to 40 can be condensed into one line:

1D GR:4{(TURN 2031 DRAW 0D

In general you can enclose in parentheses the commands
that you want to be repeated a particular number of times
and place the number of repetitions before the left hand paren-
thesis. The next program, which produces a series of nested
boxes, uses this technique a number of times.



100 GR: GOTO 0,20

110 BR:4(TURN 903DRAW 40)
120 GR:4 (TURN 90:DRAW 35)
130 GR:4 (TURN 903DRAW 30)
140 GR:4 (TURN 90:DRAW 25)
150 GR:4(TURN 903DRAW 20)
160 GR:4 (TURN 903DRAW 15)
170 GR:4 (TURN 903DRAW 10) f”“
180 GR:4(TURN 90:DRAW 5) it

Line 100 jumps the turtle up to row 20, which makes it
possible to draw a square with sides 40 units long, as in line
110. If the program didn’t begin this way, the 40-unit square
would run into the text window at the bottom of the screen.

With the simple concepts presented, it is possible to draw
interesting designs and pictures. For example,

10 GRIZ6EADRAWTES TURMLO)
0 BRIS(DRAW 255 TURN -72)

GR:36(DRAW 5; TURN 10) produces the circle on the
right while GR:5 (DRAW 25; TURN -72) produces the penta-
gon on the left. Notice that 36 x 10 = 360 and 5 x 72 =
360. That means that each program turns 360°, one producing
a 36-sided shape approximating a circle, the other a 5-sided
shape. A six-sided shape could be drawn using GR:6(DRAW
25; TURN 60).

Try to produce regular polygons with

3 sides
10 sides
12 sides

20 sides
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Write and run programs that do this. You can also experiment
with the length of the line in the DRAW command. For exam-

ple, here is a series of nested circles created by changing the
DRAW statement.

10 GRIZ&(DRAWSS TURN1O)
20 GRIZ6 (DRAWAS TURNLIO)
30 GR:I6(DRAWII TURNLIO)
40 GR: 36 (DRAWZ2: TURN1Q)
50 GR:36(DRAWL S TURN1O)

It was generated by adding the following lines after line 50
in the previous program.

60 GR:Z6(DRAWSE TURN—-10)
70 GR:IZ6(DRAWAS TURN-10)
80 GR:Z6(DRAWI: TURN-10)
0 GR:IZ6(DRAWZ TURN-1O0)
100 GR:Z6(DRAWL S TURN=-10)

Using Color. With the graphics that you have learned it
is possible to draw many pictures. Try a face and a man or
woman. When drawing the following, GR:PEN commands
will be very useful:

GR:PENYELLOW
GR:PENBLUE
GR:PENRED
GR:PENERASE
GR:PENUP

Imagine the turtle carrying three colored pens and an
eraser as it moves around the screen. It can use any of the
pens (though only one at a time), can erase anything that it



has drawn, and can pick the pen up and move from one part
of the screen to another without leaving its usual dot.

When you begin to use the graphics mode, the turtle
always starts drawing in yellow. To change the color of the
pen, you use the command corresponding to the pen color that
you want. For example, here’s the circle program in three
colors.

10 GR:IZ&6 (DRAWSE TURNLO)
15 GR:FENRED

20 GRIT6(DRAWA: TURNLG)
25 GBRIFENBLUE

30 GR:Z&6(DRAWIE TURN1O)
35 GR:FENYELLOW

40 GBRIZH(DRAWZ2: TURN1O)
45 GR:FENRED

50 GR:Z6(DRAWL; TURN1O)
55 GR:IFENYELLOW

&0 BR:Z46H (DRAWS: TURN-10)
65 GR:FENRED

70 GR:Z&6(DRAWAS TURN-10Q)
75 GR:FENERLUE

80 GR:IZ6(DRAWI: TURN=-10)
B85 GRIFENYELLOW

20 GR:Z6(DRAWZE TURN=-10)
25 GR:FENRED

100 GR:IZ6(DRAWLS TURN=-10)

If you like the effect and think that you might want to use
it in the future, you can easily turn it into a module and
renumber for use in future programs. PILOT has a very useful
command that will automatically renumber your programs:

REN

REN renumbers the program statements beginning with
the first line of the program. For example, with the circle
program, if I type in REN (it does not use a line number), the
program comes out:

10 GR:Z6 (DRAWS: TURNLO)
20 GR:FENRED

30 GR:Z6 (DRAW4: TURNLIQ)
40 GR:FENBLUE

50 GR:II6(DRAWIE TURNL1O)
60 GR:IFPENYELLOW

70 GRII6(DRAWZ2F TURN10O)
80 GR:FENRED

R0 GR:Z6(DRAWLE TURNLO)
100 GR:PENYELLOW

110 GR:36{(DRAWS: TURN-10)
120 GR:FENRED

130 GR:IZ6(DRAW4ZTURN-10)
140 GR:IFENERLUE
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150 GR:IZ6(DRAWZE TURN-10)
160 GR:FENYELLOW

170 GR:73&6(DRAWZ: TURN-10)
180 GR:FENRED

190 GR: 36 (DRAWL § TURN-10)

REN will also let you begin renumbering at any line
number and increase each statement by any amount that you
want. For example, REN 60,5 will renumber all statements
starting with 60 and increase each line number by 5’s.

The way to turn a short program into a module, as you
may remember, is first by naming it and then by putting an
E: statement at the end of it. Thus we could call the preceding
program *CIRCLES. When saving modules for use in other
programs, it is helpful to give them high line numbers so that
you can tag them on to programs. Here’s *CIRCLES, starting
at line 600:

600 *CIRCLES

610 GR:IZ6(DRAWS: TURNLO)
620 GR:IFENRED

630 GR:T6(DRAWA: TURNLIO)
640 GRIFPENBLUE

&80 (2 36 (DRAWZES TURNLOQ)

&L60 IFENYELLOW

&70 6 (DRAWZ: TURNLO?
&80 2 FENRED

&0 (1 36 (DRAW1L F TURNLO)

700 GR:FENYELLOW

710 GR:IZ6(DRAWS: TURN-10)
720 GR:FENRED

730 GRIZGE(DRAWELS TURN~1Q)
740 GR:FENBLUE

750 GR:Z6(DRAWE: TURN-10)
760 GR:FENYELLOW

770 GR:36(DRAW2: TURN-10)
780 GR:FENRED

790 GR:36(DRAWL: TURN-10)
800 E:

Here’s a simple program that uses *CIRCLES. It asks if
someone wants to see circles and uses the module if he or she
does. If not, then it types:

SORRY MAYBE SOME OTHER TIME.

Notice that the first lines are all that had to be added. The
module wasn’t changed in any way.

10 T:DO YOU WANT TO SEE CIRCLES?
20 Al

Z0 MIYES

40 JYI#CIRCLES

S50 M:iINO



60 TY:SORRY MAYBE SOME OTHER TIME
70 E:

600 #CIRCLES

610 GR:Z36(DRAWS: TURNIO)
620 GR:FENRED

630 GR:36 (DRAWSS TURNLO)
640 GR:FENEBLUE

650 GBR: 36 (DRAWIS TURNLIO)
660 GR:FENYELILOW

670 GR:36 (DRAWZS TURNLIO)
&80 GR:PENRED

690 GR:Z6 (DRAWLE TURNLIO)
700 GR:FENYELLOW

710 GR:36 (DRAWSE TURN-10)
720 GR:PENRED

730 GR: 36 (DRAW4S TURN-10)
740 GR:IFENBLUE

750 GR:36 (DRAWS: TURN-10)
760 GR:FENYELLOW

770 GR:36(DRAW2: TURN-10)
780 GR:PENRED

790 GR: 36 (DRAWL TURN-10)
800 E:

The GR:PENERASE command lets you erase what you
have drawn. The following simple program repeatedly draws
and erases a circle. The GR:PENERASE command can be
used to make part of a drawing appear and disappear and, in
more complex sketching programs such as the Rambrant prog-
ram at the end of this chapter, allows you to create and correct
your own drawings.

10 #CIRCLENDCIRCLE

20 GR: T4 (DRAWSS TURNLO)

70 GR:FENERASE

40 GRIZ6(DRAWS: TURNIO)

SO GRIFENYELLOW
60 J:#CIRCLENOCIRCLE

The PEN UP command tells the turtle to pick the pen off
the screen. While the pen is up, all movement by the turtle
will be invisible. To put the pen “down,” you choose a pen
color.

When developing your own graphics programs two other
commands are very useful: GR:QUIT and GR:CLEAR.
GR:QUIT allows you to leave the graphics mode and returns
you to the full-screen print mode. It is particularly useful if
you need to see a whole program listing to make additions or
corrections after playing with graphics. In that case you just
type GR:QUIT, which will appear in the print window at the
bottom of the graphics screen. No line number should be used.
When you press [RETURN], the screen will return to the print
mode.
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GR:QUIT can also be used to get out of the graphics mode
in the middle of a program. For example, this program draws
a red circle and then asks if you like it. If you say yes, it draws
a blue circle. If no, it ends. At line 120 the screen goes from
graphics to print mode.

10 U #REDCIRCLE

20 T:DID YOU LIKE IT?

30 A

40 M:YES

S50 TY:WELL HERE IS ANOTHER ONE
60 J:#BLUECIRCLE

70 MINO

80 TY:SORRY

0 E:

100 #REDCIRCLE

110 GR:FENRED; 36 (DRAW S: TURN 10)
120 GR:QUIT

130 E:

140 *BLUECIRCLE

150 GRIFENBLUE;:36(DRAW S3TURN 10)
160 E:

GR:CLEAR does the opposite of GR:QUIT, which returns
you from the graphics screen to the print screen. If you type
GR:CLEAR and press [RETURN], the graphics screen will
appear with the text window beneath it. The turtle will have
disappeared from the center of the screen as well (everything
was cleared from the screen). You can now use all the graphics
commands to sketch and draw. As long as you don’t use line
numbers, you will see what you’ve drawn as soon as you press
[RETURN]. Notice in the following sketch that you can see
at most four print lines at a time in the window. If you like
something that you’ve drawn, you can insert a line number
at the beginning of any line and it will become a part of your
program. If you want a clear screen to sketch with, all you
must do is type GR:CLEAR.

(Note: The four-line limit is why GR:QUIT is needed. You

simply can’t see a long program and watch it run at the same
time.)



GR:CLEAR can also be used inside a program to clear the
screen and then see another image. Most graphic programs
begin with GR:CLEAR, as it eliminates the dot at 0,0, where
the turtle starts. GR:CLEAR is also the secret of simple anima-
tion. You draw a figure at one spot, clear the screen, then
move it to another spot, and on and on with GR:CLEAR
statements. You can even control the speed of movement by
using the pause PA: command described in the sound section.
This simple program moves a 12-sided regular polygon from
the right of the screen to the left of the screen. If you turned
into a module that jumped back to itself, you would have
continual movement back and forth as in Program 2.

Program 1

10 GR:I 12 (DRAW 205 TURN 30)
20 FAISO

30 GR:CLEAR

40 GR:12(DRAW 203 TURN-Z0)

Program 2

S #*CIRCLESWITCH

10 GR: 12 (DRAW 203 TURN 30)
20 PAISO

Z0 BR:CLEAR

47 GR:12(DRAW 203 TURN-ZO)
45 GR:CLEAR

S50 J:*CIRCLESWITCH
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Animation. This simple animation program moves a cir-
cle across the screen. Add some eyes, a mouth, and some color;
youll have your first animation. Read the program first and
imagine what it does. By now it shouldn’t be too hard.

5 G
10
20
Z0
40
50
&0
70
80
0
100
110
120
130
140
150
160

R:CLEAR

GR:GOTO -80,0:36 (DRAW Z:i TURN 10)
FAZ 1O

GR: CLEAR

GR:GOTO -60,0:i36(DRAW 33 TURN 10)
FA:10

GR: CLEAR

GR:GOTO —40,03365(DRAW TiTURN 10)
FAI10
GR:CLEAR

GR:GOTO -20,0iZ6(DRAW TiTURN 10)
FA:z 10

GR: CLEAR

GR:IGOTG —10,0336(DRAW I3 TURN 10)
FAZ10

GR: CLEAR

GR:GOTO 0,0334(DRAW TiTURN 10)



This picture resulted from sketching and saving parts of
sketches by turning them into modules.

e

el I -
— _-'- .-'. ': i
- " - . T, T
el " . e’

_-_— = = --- ol - LN - -"-_ - -—-_
- P K - "~
2 R: **% DISAFFEARING FOINT %%

4 R: COFYRIGHT (C) 1982
& R: EY HERE KOHL

100 GR:TURNTO 180:DRAW 31:60T0 -79,0;T
URNTO 20:iDRAW 158

110 GR:GOTOD 0,03 DRAWTO -79,-3136G0TO O,
03 DRAWTO -S2,-Z1560T0 0, 0:iDRAWNTO -26, -
z1

120 BR:GOTO 0,03 DRAWTO 79,-31360T0 0,0
FDRAWTO 26,-31:3:60TO 0,03 DRAWTO S2,-31
130 GR:GOTO -79,-25:iDRAWTO 79, -25;60TO
=79, ~223iDRAWTO 79,-22;60T0 -79,-20i DR

AWTO 79, -20

140 GR:GOTO 46,-25:iTURNTO O3DRAW &03TU

RNTO QO0:DRAW 33

150 GR:BOTO Z0,-20: TURNTO O3 DRAW 403 DR

AWTO 46,35

160 GRIFEN RED:;GOTO 30, 10:iDRAWTO 46,20
170 GR:GOTD 60,1054 (DRAW 45 TURN 90)
180 GR:iGOTO 40,1434 (DRAW 43 TURN 90)
1920 GR:GOTO 60,22:4(DRAW 435 TURN 90)

200 GR:GOTO 68,1034 (DRAW 43 TURN 90)
210 BRIGOTOD 68,1614 (DRAW 43 TURN 90)

220 GR:IGOTO 68,22:4 (DRAW 43 TURN 90)
230 GRIFEN RED:GOTO Z0,0;DRAWTO 46,5
240 GRIPEN BLUE:GOTO -79,1:FILL 46

250 GRIFEN YELLOW:GOTQ —-60,03 TURNTO 03
DRAW 1SiDRAWTO -70,203 TURNTO 180:;DRAWZ
8]

260 GR:GOTO -70,203DRAWTO -79,20

270 GRIGOTO -77,2: TURNTO O3 Z2(DRAW 103T

URN Q03DRAW S5 TURN <90)

280 Ci#X=0

*FPLAZAWALE

GR:GOTO #X+47,35

FA: 20

U =AWALE

Ci#X=#X+5

J(#X<70) 1 #FPLAZAWALE

*END E:

*AWALEK

GR: TURNTO ©

GR:DRAW 43 TURN 903iDRAW 25 TURN-90:;D
235 TURN ~903 4 (DRAW IiTURN 90)

E:
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Before proceeding to the last two graphic commands—
GR:FILL and GR:FILLTO—here’s a summary of the com-
mands covered so far. Review them if you have forgotten them.

"_* —
GR:GO GR:DRAW GR:TURN 1
GR:GOTO GR:DRAWTO GR:TURNTO
—
GR:PEN
GR:PENRED GR:PENERASE
GR:PENBLUE GR:PENUP 2
GR:PENYELLOW
L ]
F‘GR:CLEAR REN (renumber) 3
GR:QUIT

Notice that PILOT turtle graphics commands do what they
say. PILOT is designed to be a friendly language. If you forget
a command, think of what you want to do and there’s a good
chance that the right command will pop out of your memory.

Finally, GR:FILL and GR:FILLTO also do just what they
say: fill in sections of the screen with different colors and
make it possible for you to color in your drawings. GR:FILL
is like the GR:DRAW statement. It tells the turtle to draw a
line N units long in the direction that it is facing. As the turtle
moves, however, all the background screen space to the right
of the turtle will be filled in with the current pen color. The
fill will stop wherever there is a line. If there is no line, the
turtle will wrap around the screen and return on the other
side to make a stripe of color. To see that, try this extremely
simple program:

10 GR:CLEAR;FILL 20
You get a yellow band across the screen. If you put a line to

the right of the fill statement, the filling would stop wherever
the line was, as in this program:

10 GR:CLEAR;GOTO 35,0;DRAW 30
20 GR:GOTO 0,0;FILL 50



This is the shape generated by the program (on your screen
it would be yellow). Notice that the fill stopped where the line
was drawn. However, as it went past that line up the screen,
it went off the screen at the right and then wrapped around
to the left, making a solid stripe.

A good way to get a sense of the use of GR:FILL is to make
flags of different colors, designs, and stripes. Here’s a simple
three-color flag. First the border is drawn from top left around
the edges and then the stripes are fitted from the left-hand
side to the right border.

110 GR:CLEAR

120 GR:GBOTO -77,29; TURNTO 90:DRAW 1%54

130 GRITURN F0iDRAW 673 TURN 203DRAW 184
140 GR:FEN RED:;TURN 20O3FILL 22

150 GR:FEN YELLOWSFILL ZZ3FPEN BLUESFILL 22

Here are three more simple flag progams. Try to match
them with the following flags before running them. Then
make your own flags. Draw diagonal lines. Try to fill in a
square, a circle, a window in a house that you draw. Practice
with GR:FILL is important.
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100 RIFLAGS SIMPLE FORM #2

110 GR:CLEARR

120 GR:6GOTO 20,5336 (DRAW 25 TURN 10)
130 GR:GOTO -77,393i TURNTO 203DRAW 154
140 GRITURN Q03;DRAW &7; TURN 90iDRAW 15

150 GR:PEN REDiTURN Q03FILL 222
160 GR:PEN BLUEIDRAW 233PEN REDSFILL 2

100 GR:CLEAR

110 GR:GOTO -78,463 TURNTO 90

120 GR:2(DRAW 1563 TURN Q03DRAW 7635 TURN
?0)

130 GR:GOTO 26,-30: TURNTO OfPENBLUERFI

LL73

140 GR:GOTO-26,-303 TURNTO OSsFEN REDIFI
LL7S

150 GR:GOTO -77,-303 TURNTO OiPENYELLOW
sFILL7S

160 GR:GOTO 0, 10iPEN YELLOW: 36 (DRAW 33
TURN 10)

170 GR:GOTO 0O,10iPEN BLUE: 36 (DRAW I3 TU
RN~10)

100 GR:CLEAR

110 GR:GOTO -78,463 TURNTO 90

120 GR:2(DRAW 15&3 TURN 903;DRAW 7635 TURN
?0)

130 GR:GOTO 26,-30: TURNTO O3PEN BLUE;F
ILL7S

140 GR:GOTO-26, -303 TURNTO O3FEN RED:IFI
LL7S

150 GR:GOTO -77,-30; TURNTO O3PEN YELLO
WiFILL7S




The next two programs, using GR:FILL, turn the nested
series of boxes that we created when discussing simple draw-
ing into a three-dimensional stairway (or any other shape
that you can see in it).

100 GR: GOTO 0,20

110 GR:4(TURN 90iDRAW 40)
120 GR:4(TURN 903iDRAW 335}
130 GR:4 (TURN 20iDRAW 30)
140 GR:4(TURN Q0iDRAW 23)
150 GR:4(TURN 203iDRAW Z20)
160 GR:4(TURN 9O:iDRAW 13)
170 GR:I4 (TURN 903;DRAW 1)
180 GR: 4 (TURN 903;DRAW )
1920 GR:GOTO 1,203 TURNTO 18O0iFENREDIFIL
L 40
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100 GR: GOTO 0,40

110 GR:4(TURN 203 DRAW SO)

120 GRI4(TURN 90;DRAW 435)

130 GR:I4(TURN Q0:;DRAW 40)

140 GR:4(TURN 90:;DRAW 35)

150 GR:4(TURN 903iDRAW 30)

160 GR:I4(TURN 20:DRAW 25)

170 GR:4(TURN 05DRAW 20)

180 GR:4(TURN 903:DRAW 13)

190 GR:4(TURN 903 DRAW 10)

200 GR:4 (TURN 90:iDRAW 5)

210 GR:GOTO 1,403 TURNTO 1803 PENRED;FIL
L 50

220 GR:GOTO -79,-323 TURNTO O3 PENBLUE:F
ILL 78

230 GR:GOTO S1,41iTURNTO 1BOSFILL S5

GR:FILLTO XY functions just like GR:FILL except that
it draws a line to the point X,Y and fills in anything to the
right of the line with the current pen color until it is blocked
by another line. Here’s a simple house module that you may
want to use in some programs. Notice that the roof is made
red by using a GR:FILLTO statement (line 550).




*HOUSE

GR:2Z(DRAW SiTURN 90:iDRAW 2: TURN 90)

GR:GOTO -5, 1O TURNTO O35 4 (DRAW 23 TURN 9Q0)

GR:GOTO 7,105 TURNTO 034 (DRAW 2; TURNSO)

GRIFEN RED:GOTO -10,05TURNTO Qi 4 (DRAW 223 TURN 90)
GR:GOTO 12,22iDRAWTO 1,30:FILLTO -10,22

S60 E

Here’s another house module that uses GR:FILLTO.
Remember that you can change these modules, place them on
the screen anywhere you want, color them in differently, and
change their size. All this can be done with the commands
and concepts presented in this book.

700 *IDHOUSE

710 GR:2(DRAW 53 TURN Q0iDRAW 23 TURN 90)

720 BR:BOTO -5, 103 TURNTO 034 (DRAW 23 TURN 90)

730 GR:GOTO 7,103 TURNTO 034 (DRAW 25 TURNSOD)

740 GR:FEN RED:iGOTO -10,05; TURNTO 034 (DRAW 223 TURN 90)
750 BR:GOTO 12,22iDRAWTO 1,303FILLTO ~10,22

760 GR:GOTO 12,0:iDRAWTO 20, 153 DRAWTO 20,37

770 GR:GOTO 12
780 GR:GOTO 1,3
790 E:

s DRAWTO 20,37
O3 DRAWTO 9,423 DRANTO 20,37

This much more complex animation program uses this
house module. Unless you are an experienced programmer,
you will not understand it. However, you can look for the
modules and the U: and J: statements and piece quite a bit of
it together. It uses the C: command, which we will introduce
shortly, and the C: @ B#X command, which is the command
for poking directly into a memory location in ATARI PILOT.
B#X means “at byte number X.” Poking is a powerful device
as it allows you to change things directly in the computer’s
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chip. Appendix II provides an explanation of this concept and
gives POKE numbers that allow you to do powerful things in
ATARI PILOT. We recommend that you look at it and at the
ATARI PILOT reference manual, which also contains POKE
numbers. If you don’t understand it at first reading, don’t
worry. You’'ll see its value as you practice programming. Refer
to it several times and experiment with it.

This program, created by Andy Hall, a sophomore at Cal
Tech, is a short animation about Sir Isaac Newton. It is the
first of many longer programs in this book. You may want to
copy it now. If not, look through it and return to it when you
have time. The virtue of copying programs is that it gives you
a feel for the way that experienced programmers work as well
as access to a lot of software, which once copied can be stored
on tape or cassette and used repeatedly.

Aah a beautiful day to sit under

the apple tree...'

N

2 R:  #%x "NEWTON": A CARTOON #***
4 R: COPYRIGHT (C) 1982

6 R: BY ANDY HALL

100 GR:@QUIT
110 UI*TITLE
120 C:#P=-85
130 GR:CLEAR;PENYELLOW
140 U: *»HOUSE

150 U *MOUNTAINS

160 U: *TREE

170 C:#W=3

180 U:*WAIT

190 U:*DOOROFEN

200 U: *RIVER

210 U #*EXIT

220 CislW=4

230 U: »WAIT



240 T: "Ahhh..."

250 C:#W=10

260 U:#WAIT

270 T:LCLEAR]

280 C:#W=15

290 U: *WAIT

300 U:*APPLE

310 U:*BOUNCE

Z20 Cr#W=10

330 Ui #*WAIT

J40 T: "Hmmm. . . \

IS0 C:#W=7

360 U:#WAIT

370 T:Nah, couldn’t be.

380 C:#W=7

390 UI*WAIT

400 T: But yes!'! \

410 C:#HW=3

420 U: *WAIT

430 TiF=GMm/rr!!!" \

440 C:#W=25

450 U:*WAIT

460 E:

470 #*HOUSE GR:G60TO40,—-105 TURNTO903: DRAW
2035 TURN—-&03 DRAW2035 TURN-305 DRAW1S

480 GR: TURN—1350; DRAW20; TURN-30: DRAW15;
GO—-15: TURNTO330; DRAW205 TURN—-1203 DRAWZO
§ TURN-3O DRAWLS

490 GR: TURNTO90:G0103; TURNTOO; GO335 TURN
45: DRAW1S3: DRAWTO70, 22

S00 GR:GOTO40,5;5 TURNTO?0§ DRAW20

510 GR:GBOTOS0,-103 TURNTOO: DRAW103: TURNS
03 DRAWSGSE TURNSO: DRAWL10; GOTO 54,-5

520 GR:GBOTO43, -5 TURNTOO3 4 (DRAW3 5 TURNY
0)

530 E:

540 *MOUNTAINS GR:PENBLUE;GOTO-78,103T
URNTO403 DRAWAO; TURNBO: DRAWSO; GO-205 TUR
NTOS0: DRAW3O

550 GR: TURNBO; DRAW3S; TURNTO215: DRAWLOS
TURN180: DRAW4O; TURN1 103 DRAW23

B60 GR:GOTOLS, 305 TURNTO4S: DRAWI0: GOTO-
65,253 TURNTO315; DRAWIO

570 GR:IFENUP;GOTO-79, 27 PENBLUES: TURNT
DOsFILL1O

580 E:

590 *TREE GR:PENRED;GOTO-30,~25 TURNTO9
O3 DRAWA s TURNSO; DRAWS; TURNYC; DRAW4 : TURN
QOSFILLS

600 GRIPENYELLOW: TURNTO2703:8 (TURN4S: DR
AW4)

610 GR:3(TURN4S:FILL4Y)

620 GR:PENRED;GOTO-30,3:60T0-27,5:5G0T0
~-26,0360T0-29, 1:607T0-24,3;:60T0-32,5: 60
TO0-30, 65;60T0-31,0

&30 E:

640 *RIVER C:#C=5

650 GR:GOTO#F,-1835 TURNTOO

660 #LOP GR:PENBLUE: TURN135: G03: TURN4S
$ 6033 TURNAS: GO35 TURNTOO3 607§ TURNSOQ; GO2

55



56

670 GR:PENERASE; TURN4S: GO3Z: TURNAS;: GO3;
TURNA4S; GO3: TURNTOO; GO7 s FENUP; GOTO%ZX+38
s LY

680 Cr#C=#C-1

690 J (HC<»0) : *LOF

700 C:#P=#F+2

710 C(#P:-47):8#P=-85

720 E:

730 *DOOROPEN GR:PENYELLOW;: GOTOSS, ~103
TURNTOO; DRAW1O

740 S0:18

750 U:*RIVER

760 GR:GOTOSS, -10;FENERASE : DRAWY ;s PENYE
LLOW; 6O0TOS4, —1 0 DRAWLO

770 S0:22

780 U: *RIVER

790 GR:GOTOS4, -10: PENERASE ; DRAWY ; FENYE
LLOW: GOTOS3, ~10; DRAW1O

800 S0:26

810 U:*RIVER

820 GR:G0OT0S3,-10; FENERASE : DRAWY; FENYE
LLOW: GOTOS2, -105 DRAWLO

830 S50:30

840 U:*RIVER

850 E:

860 *EXIT C:#X=54

870 C:#Y=-8

880 U: *DRAW

890 C:#W=7

F00 U:#WAIT

?10 T:ECLEAR] "Ah, a beautiful day to
sit under the apple tree..."

920 Ci#HW=10

P30 U *WAIT

940 T:L[CLEAR]

950 U: #ERASE

P60 CrHX=#X-2

F70 C:rHy=—12

980 #STEP U: *DRAW

90 U: #*RIVER

1000 U: *ERASE

1010 C:#X=%X—-4

1020 J (#X<>—20) 1 #STEP

1030 *STEPUP U: *DRAW

1040 U:*RIVER

1050 U: *ERASE

1060 C:#X=#X-2

1070 CiY=#Y+2

1080 J (#X<>=24) I #STEFUP

1090 U: *DRAW

1100 E:

1110 #*DRAW GR:PENRED; GOTO#X, #Y5GOTO#X+
1,8Y;G0TORX+1,#Y—13GOTORX, #Y—-1

1120 s0:20

1130 PA:Z

1140 S0:0

1150 E:

1160 *ERASE GR:FENERASE; GOTO#X, #Y:60TO

#X+1, #YSGOTORX+1,#Y-13GOTONX, #Y—-1

1170 E:

1180 #APFLE GR:PENERASE;GOTO-24,3



1190 S0:3,5

1200 PA: 10

1210 80:0,0

1220 U:*RIVER

1230 GR:PENRED;B0OT0O-24,3

1240 U:*RIVER

1250 GR:FENERASE:;GOT0-24,3

1260 80:3,5

1270 PA:I L0

1280 S0:0,0

1290 U: #*RIVER

1300 U:*RIVER

1310 GR:PENYELLOW:GOTO-24,3;PENRED;: GOT
0-23,2

1320 U:*RIVER

1330 GRIPENYELLOW; GOTO-23, 25 PENRED: GOT
0-23,1

1340 U:*RIVER

1350 GR:FENYELLOW:GOTO-23, 1: PENRED: GOT
0-23,0

1360 C:#Y=0

1370 *FALL U(#Y\2=1) I #RIVER

1380 GR:PENERASE; GOTO-23,#Y

1390 C:#y=#Y-1

1400 GR:PENRED;GOTO-23,#Y

1410 J(#Y<>-7) :#FALL

1420 80:25

1430 PA:2

1440 S0:0

1450 E:

1460 *BOUNCE GR:PENERASE;GOTO-23,~-7:iFE
NRED; GOTO-22,-6

1470 U:*RIVER

1480 GR:PENERASE:GOTO-22, -6:i PENRED; GOT
0-21,-7

1490 U:*RIVER

1500 GR:PENERASE;GOTO-21,-73PENRED; GOT
0-21,-8

1510 U:#RIVER

1520 GBR:PENERASE:GOTO-21,-8:PENRED; GOT
0~-21,-9

1530 S0:20

1340 PA:2

1550 S0:0

1560 U: *RIVER

1570 GRIPENERASE; GOTO-21,~9iPENRED; GOT
0-20,-8

1580 U: *RIVER

1590 GR:PENERASE; G0T0-20,-83PENRED: GOT
0-19,-9

1600 U:#*RIVER

1610 GR:PENERASE:;GOTO-19, -9 PENRED; GOT
0-19,-10

1620 S0:15

1630 PA:2

1640 SQ:0

1650 U: *RIVER

1660 GR:FPENERASE;GOTO-19,-10; PENRED: GO
T0-18,-10

1670 S0:5

1680 PA:l
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1690 S0:0

1700 E:

1710 *WAIT U: *RIVER

1720 C: #u=#W-1

1730 J(HW< 1) 1 #WAIT

1740 E:

1750 *TITLE T:(CLEAR3J

1760 C:@R1374=1

1770 WRITE:S

1780 C:®@E84=8

1790 WRITE:S, "NEWTON*"
1800 C:@pB4=14

1810 C:RB1374=2

1820 WRITE:S, BY ANDY HALL
1830 PA: 200

1840 E:

Computing in ATARI PILOT—The C: Command

As you've seen, all graphics statements in ATARI PILOT
turtle graphics must begin with the GR: command. In the
same way all statements in ATARI PILOT concerning the
manipulation of numbers must begin with the compute com-
mand C:.

In addition the only numbers that ATARI PILOT recog-
nizes are the positive and negative integers:

0,1,2,3,4,5...
~1,-2,-3, 4, -5. ...

You will see in the chapter on math and logic games that this
is not as much of a limitation as you might think. Addition,
subtraction, and multiplication are performed in the usual
way. However, division always results in giving the integer
answer and dropping the remainder unless you use the mod-
ular arithmetic, the explanation of which is beyond the scope
of this book. Thus

2+3=25

3-2=1

2*3=6
but

5/2 will result in 2 (remainder 1 dropped)
5/3 will result in 1 (remainder 2 dropped)

In all of the drill-and-practice programs in the math and



logic chapter of the book, we’ve used modular arithmetic so
that division can be done as usual.

C: works with number variables, which are designated by
# and a variable name, for example, #X, #Y, or #A. It takes
the form

C:#X=#Y+ 10 (i)
or

C:#X=#Y-5 (ii)
or

C:#X=#Y+#Z (iii)
or

C:#X=#X+1 {iv)

Thus, (i) adds 10 to any #Y, (ii) subtracts 5, and (iii) adds two
numbers, #Y and #Z. In many programs (iv) is particularly
important. It is usually used within a module and says that
each time it’s used the original value of #X should be
increased by 1.

This simple program multiplies a number that you input
by 10:

10 T:GIVE ME A NUMBEFR AND I°LL
20 TiMULTIFLY IT EY 10

IO O AIHX
40 Cr#Y=#X*10
S50 TIHY

This example uses C:#X =#X+1:

10 Crax=1

20 *GROWTH
IO CraX=#X+1
I35 TiHX

40 Ji*BROWTH

If you run it, the computer will display a list of numbers
beginning with 2 and increasing by 1 (2, 3, 4, 5, 6, . . .) until
you press the [BREAK] key. The computer sets up an infinite
loop, which is not useful in the middle of a program as it will
never stop. However, there is a simple way to determine a
specific number of loops in ATARI PILOT. PILOT commands
can be used in conjunction with these signs:
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< lessthan
<= less than or equal to
= equal to
> greaterthan
> = greater than or equal to

to determine conditions under which certain operations are
performed. The chart illustrates these commands:

C:  C(#X<#Y): C#X<=#Y): C#X=#Y) C#X>#Y): Cl#X> = #Y)
Ji o J(#X<#Y): J#X<=#Y):  J(#FX=#Y): J(#X>#Y): J(#X>=#Y)
U:  U#FEX<#Y):  U#EX<=#Y): U#X=#Y): U(#X>#Y): U(#X>=#Y)
T T(#X<#Y): T(#X<=#Y): T#X=#Y): T(#X>#Y): T(#X>=#Y)

M: M(#X<#Y): M#X<=#Y): M(#X=#Y): M{#X>#Y): M{#X> = #Y)
GR: GR{#X<#Y): GR(#X<=#Y): GR(#X=#Y): GR(#X>#Y): GR(#X> = #Y)
SO: SO(#X<#Y): SO#X<=#Y): SO(#X=#Y): SO(#X>#Y): SO(#X>=#Y)
PA: PA(#X<#Y): PA(#X<=#Y): PA(#X=#Y): PA(#X>#Y): PA(#X> = #Y)

This program illustrates the use of the J(#X<#Y): com-
mand:

10 Cr#X=1

20 *GROWTH

IO Cr#X=#X+1

T8 TI#HX

40 J(HX20) 1 *GROWTH

Line 40 says that if #X is less than 20, then the program should
jump to *GROWTH. When #X gets bigger than 20, the program
will stop. This program, instead of printing an infinite list,
prints 2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20 . . ...
Note that in order for the program to work, #X must have an
initial value, which is what line 10 does. If line 10 read

10 C:#X =15,
the program would print
16,17,18,19,20

Try the following modifications of the program.
® Make it print out 14,15,16,17,18.
® Make it print out 1,2,3,4,5,6,7.



® Make it print all even numbers up to 20.
® Make it print all odd numbers up to 20.

Here’s an example of how numerical conditions can deter-
mine graphics. The two modules, *HOUSE and *3DHOUSE,
were already presented. Here they are combined in a program.
If you type in a number less than 10, you will see *HOUSE.
If you type in 10 or a larger number, you will see *3DHOUSE.

10 T:GIVE ME A NUMBER

20 ATHX

IO J(#XC10) 1 *HOUSE

40 J(#X>=10) ! *3DHOUSE

50 E:

500 *ZDHOUSE

510 GR:Z2(DRAW 53 TURN QO0iDRAW 25 TURN 90)

520 GR:GOTD -5, 105 TURNTO 0:;4(DRAW 23 TURN 20)
530 GR:GOTO 7,103 TURNTO Q:i4 (DRAW 2Zi TURNZQ)
540 GR:IFEN RED:GOTO -10,0: TURNTO 0:i4(DRAW 2235 TURN 20)
550 GR:GOTO 12,22:DRAWTO 1,30iFILLTO -10,22
560 GR:GOTO 12,0:DRAWTO 20, 1SiDRAWTO 20,37
570 GR:GOTO 1 2:DRAWTO 20,37

580 GR:GOTO 1,30:DRAWTO 9,425 DRAWTO 20,37
590 E:

&00 *HOUSE

610 GR:2Z2(DRAW S:TURN 0:iDRAW 23 TURN 0)

620 GR:GOTO ~5, 103 TURNTO O34 (DRAW 25 TURN 20)
&30 GR:IGOTO 7, 10iTURNTO O34 (DRAW 2:i TURNIO)
640 GR:FEN RED:GOTO —-10,0: TURNTO 0§f4 (DRAW 223 TURN 20)
650 GR:GOTO 12,22 DRAWTO 1,T03FILLTO -10,22

Another feature of C: is that it allows you to select random
numbers, that is, numbers chosen by chance. This can be a
powerful programming tool since it allows you to simulate
coin tossing or dice throwing and to create programs that
change each time they are run. A random number #X is
chosen when you type in the following command:

C:#X=7?

the ? is the ATARI PILOT symbol for random number. In this
program the computer selects a random number. If it is less
than or equal to 50, you get *HOUSE; if it is less than 50, you
get *3DHOUSE.

19 R:IRANDOM NUMRER GUESS

D CIHX=7

J (#X:=50) 1 *HOUSE

J (X =50) @ #ZDHOUSE

50 E:

S00 *IZDHOUSE

10 GR:Z(DRAW S;3; TURN 20:3:DRAW 23 TURN 90)

520 GR:GOTO -5, 10: TURNTO 0: 4 (DRAW 235 TURN 20)
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520 GR:GOTO 7,105 TURNTO O34 (DRAW 23 TURND)

F40 GRIFEN RED:GOTO —10,0: TURNTO O 4 (DRAW 22: TURN 20)
5350 GR:GOTO 12,22:DRAWTO 1,Z70:FILLTO —10
360 GRIGOTOD 12,05DRAWTO 20, 1SiDRAWTO 20, %7
570 GR:GOTO
580 GR:IGOTO
590 E:

&O0 *HOUSE
610 GR:Z(DRAW SiTURN Q0:iDRAW ZiTURN 90

620 GRIGOTOD -5, 103 TURNTO G4 (DRAW 2Z:TURN 20)

20 GR:GOTO 7,105 TURNTO 034 (DRAW 23§ TURNZO)

640 GR:FEN RED:GOTO ~10,03 TURNTO O34 (DRAW 225 TURN 20)
650 GR:GOTO 12,22:DRAWTO 1, 303FILLTO -10,22

&L60 E:

P DRAWTO 20,37

If you want to choose a random number from a limited set
of numbers (for example, 1 from 6 as in dice or 1 from 2 as in
coin tossing), the command is

C:#X=?\N

Notice that \ is the opposite of / the symbol for division.
It is located on the + key. [SHIFT]{+] gives you \ .

N stands for the upper limit for selecting a random
number. ?\2 selects from 0 and 1; ?\6 selects from 0,1,2,3,4,5.

Remember that the upper limit itself is not included in
the set of numbers chosen from. This program randomly draws
a circle or square using: C:#X=?\2 at line 10.

10 CI#X=7\2

20 J(HX=0) 1 #CIRCLE

IO J#HX=1) D #SRQUARE

40 E1

50 #CIRCLE

60 GR:Z6(DRAW S35 TURN 10)
70 E:

80 *SRQUARE

P00 GR:4(DRAW 255 TURN 902
100 E:

Programs and Patterns. Here are a number of programs
that generate beautiful patterns using C: and the other
ATARI PILOT commands.

2 R: *%% FLOWER #*%%

4 R: COFYRIGHT (C) 1980
6 R: BY HARRY B. STEWART
100 *L O0OF

110 Cr#C=7\4

120 GR#C=0) IPEN ERASE

120 GR{#C=1)IFEN YELLOW

140 GR(#C=2) :FEN RED

150 GR(H#C=Z) IFEN BLUE

160 C:#L=#L+1\60

170 GR:GOTO O,0iDRAW #LITURN 1
180 J:*L.00OF



2 R: *%% STARBURS *#*%
4 R: COFPYRIGHT (C) 1980
& R: BRY HARRY E. STEWART
100 *LDOF

110 C:#C=7\4

120 GR(#C=0) : FEN ERASE

130 GR(H#C=1):FEN YELLOW

140 GR(H#C=2) :FEN RED

1530 GR(#C=3) : FEN EBLUE

160 GR:GOTO O, 0;DRAW ?\60: TURN 1
170 J:»#LOOF

2 R: #%% ROTATE %%
4 R: BY TED KAHN (1980)
6 R:THIS FROGRAM ROTATES A SRUARE IN N

DEGREE INCREMENTS. TRY DIFFERENT SIZE
S % DEGREE ROTATIONS.
8 R:
100 GR:CLEAR
110 *LQOF
20 T:IENTER THE SIZE OF THE SQUARE:\
130 AT #S
140 T:NOW ENTER THE ROTATION INCREMENT
(DEGREES) : \
150 At #I
1640 T:WHAT COLOR (RED, YELLOW, OR BLUE
)7
170 A:
180 M:R,Y,H
190 JM: *RED, *YELLOW, *BLUE
200 *DISFLAY
210 Ci#HT=I60/#I+1
220 GRICLEAR:BOTO ©,0: TURNTO O
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230 GR:#T (4 (DRAW #S53TURN 20) 5 TURN #I)
240 J:#L0O0F

250 *RED GR:FEN RED

260 J:#»DISFLAY

270 *YELLOW GRIFEN YELLOW

280 J:*DISFLAY

290 *RBLUE GR:FEN BLUE

OO0 J:#DISFLAY

310 E:

HOW ENTER

CDEGREESY ¢

HHAT COLOR (RED, YELLOW, OR BLUEY?
YELLOW

Notice a multiple match at lines 170, 180, and 190. Line
170 asks you to type in a color. Line 180 then gives three
match choices, each of which correlates to a module in line
190. This multiple matching is another way that the M: com-
mand can be used.

2 R: #*#¥% SHROTATE *#%

4 R TED EAHN & HARRY STEWART (1980)
& R:ROTATE & SHRINE A SGUARE IN N DEGR
EE INCREMENTS (WITH SOUND EFFECTS)

100 GR:ICLEAR

110 *L00F

120 SO:#S, #F,#1

130 T:L[CLEARIENTER STARTING SQUARE SIZ

E: N

140 ADHS

150 T:NOW ENTER THE FERCENT SHRINKAGE:
\

1460 A:#F

170 T:FINALLY, ENTER THE ROTATION INCR
EMENT: \

180 AL#I

190 GR:CLEARIGOTO ©,03 TURNTO ©

200 *L1 GR:4 (DRAW #SiTURN 20) i TURN #I
210 C:H#D=#Sx#F/100

220 C(#D=Q) 1 #D=1

230 C:4#S5=#S-#D

240 J(#S) 1«1

250 J:*L0O0OF



2 R: *%x% FLOWER #1 *%%

4 R: CORPYRIGHT (C) 1982

& R: BY ANDY HALL

100 *FLOWER1

110 GR:PENERASE; TURNTOO:GOT0OO, O

120 T:HOW MANY PETALS (O TO EXIT)>? \
130 AI#HN

140 E (#N=0):

150 C:#C=0

160 C:#A=0

170 C:#D=180~-(360/#N)

180 GR:PENYELLOWSCLEAR:GOTOO,S
190 #*FLLOOF GR:DRAWZ; TURN#A
200 CrHA=#A+2

210 J(#A<360) : #FLL.OOP

220 Cr#C=#C+1

230 GR:TURN#D

240 C:#A=0

250 J (#C<#N) : #*FLLOOF

260 J:*FLOWER1

{i

i E‘g’;
';: 33:
% @.5@'3

—"‘-

HOM MANY PETALS (86 TO EXXIT)?

POKES and Graphics. Here are a number of other short
programs that produce beautiful visual effects. They use
POKE numbers (see Appendix II for an explanation). You can

copy and use them even if you don’t care to examine the
POKES that they use.
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The first is a more complex flower petal arrangement; the
second a series of fans that you can generate, the third a
sphere, and the fourth, and perhaps most impressive, a color

display of continually changing patterns created by rotating
lines through different angles.

*##4% FLOWER #2 #*x%
COPYRIGHT (C) 1982
BY ANDY HALL

[ 8]
NIB?

100 *FLOWERZ2

110 GR:PENERASE;GOTOO, O3 PENYELLOW
120 T:NUMBER OF PETALS (O TO QUIT)? N\
130 AI#N

140 E (#N=0Q):

150 C:#D=180-(360/#N)

160 GR:CLEAR;GOTO7,5: TURNTODO

170 C:#C=0

180 C: #A=0

190 #FLLOOF2 GR:DRAWI; TURN#A

200 C:#A=#A+2

210 Ci@B1Z263=@B13I63\I+1

220 J (#AC3S60) 1 #+FLLOOFZ

230 CrHC=HC+1

240 GR:TURN#D

250 C:#A=0

260 J(HCCHN) @ *FLLOOPZ

270 J:*FLOWER2

NUMBER OF PETALS 8 TO QUXITI?

2 R: *%% FAN %%

4 R: COPYRIGHT (C) 1982
6 R: BY ANDY HALL
100 *FAN

110 GR:CLEAR

120 TINUMBER OF FANBLADES™T \
130 AI#HN

140 J (#N=0) : ¥FAN

150 C:I#D=180-(360/#N)

160 CIH#C=0



170 GR:CLEAR; TURNTOO; FENYELLOW: GOTD7,4
180 C: #A=0

190 *FLOOP GR:DRAW2: TURN#A
200 C:#A=#A+1

210 J (#A<360) 1 *FLOOP

220 GR: TURN#D

230 C:@B1363=@R1363I\3+1
240 C:#A=0

250 C:HC=#C+1

260 J (RC<#N) : »FLOOP

270 T: HIT ANY KEY TO EXIT.
280 C:@B764=255

290 *ROTATE C:#C=BR710

300 C:eB710=@R709

310 C:@B709=2R708

I20 C:@p708=#C

330 PAILO

340 J(RBE764<:255) : *RESTORE
350 J:*ROTATE

360 *RESTORE C:@E764=255
Z70 C:@R708=40

380 C:@p709=202

390 C:@B710=148

400 E:

2 R: *%# SPHERE ##%

4 K: COPYRIGHT (C) 1982
6 R: BY ANDY HALL

100 *SPHERE

110 GR:PENBLUE; GOTDO, 85 CLEAR; TURNTOO
120 C:#A=10

130 C:#C=6

140 C:#S=6

150 *SLOOP GR: TURN#A
160 U: #CIRCLE

170 J (LZAL>Q) : #SLOOF

180 C:#C=4#C-1

190 C:@B1363=@B1363\3+1
200 J(#C>0) I #SLLOOP

210 GR:PENBLUE; GOTO00,8

220 T TYPE RETURN TO EXIT. \
230 Al
240 E:

250 #CIRCLE C: #R=#C»#S
260 C:r#D=360/#R

270 GR: ¥R (DRAWHCS TURN#D)
280 E:



2 R: *%% KALEIDOSCOPE *#%

4 R: COPYRIGHT (C) 1982

& R: BY ANDY HALL

100 #ANGLE T: WHAT ANGLE (0 FOR RANDOM
)? N\

110 AI#A

120 C(#HA=0) I #A=?\360

130 GR:PENYELLOW:CLEAR; GOTOO, 85 TURNTO?
(o]

140 T:ANGLE=#A HIT ANY KEY TO CHAN
GE.

150 Ci#l=2

160 *LLOOP GR:DRAW#L; TURN#A

170 C:@B1363=@B1363\3+1

180 C:i#i=#L+1

190 J(@B764=255) : #L.OOP

200 C:@B764=255

210 J:*ANGLE

. Bl - e
ANGLEZ168 HLT AMY KEY FOR MEM PAOTTERM
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Tessellations

Anyone who has seen a tiled bathroom or a floor covered with
linoleum pentagons or octagons should have no trouble under-
standing a tessellation. Tessellations are made by piecing
together repetitions of the same shape so that they would
cover an infinite plane. The most common tile is six-sided.

The illustration shows three tiles fitted together. You could
cover the plane by adding more and more identical tiles inde-
finitely. Of course, bathrooms and kitchens are not infinite in
size; some tiles must be cut at the edges. But a tessellation as
an idea goes on forever. The Dutch artist M. C. Escher used
tessellations in some of his most intriguing and interesting
paintings.

ATARI PILOT turtle graphics makes it possible for you to
create all kinds of interesting tessellations. We’ll start simply
and end with a complex program that combines sound, color,
and tessellations.

The first step toward creating tessellations is to figure out
how to repeat a form across the screen. With a combination
of the C: command and graphics commands, this can be done
simply, as in this program which produces the following pat-
tern across the screen.

10 Cr#X=-79

20 CriYy=0

IO #*PLOT

40 GR:GOTO #X,#Y:; TURNTO Z0:iDRAW 5
S50 CrH#X=#X+20

55 Tl#y=0

60 J (#X180) L *FLOT



Note that lines 10 and 20 set the X and Y coordinates at
—79 and 0, respectively. The module *PLOT essentially
instructs the turtle to go to —79,0, turn to 90°, and draw a
line 5 units long. Then it adds 20 to the X coordinate, keeps
Y the same, and jumps back to plotting the new #X,#Y (the
first time around the loop it will plot —59,0, the second time
—39,0, etc.) When #X is larger than 80 (and therefore goes
off the screen), the program stops.

To make the program a bit more complex, the DRAW
command on line 40 can be replaced by commands that result
in a square, as in the following program:

10 Ot #EX=-7%

20 CrHy=0

0 XFPLOT

40 GR:IGOTO #X,#YITURNTO 905 4 (DRAW 205 TURN 90)
S0 CrEY=#X+20

55 Crevy=0

60 J(H#XC80) t ¥FLLOT

This is beginning to look more like a tessellation. If the
squares could begin at the bottom left or top left of the screen
and cover the whole screen, we’d have a simple tessellation.
That can be done by changing the value of #Y each time that
a line is completed so that the program changes rows as well
as columns. Instead of demonstrating this with a square, we’ll
use a more interesting form.

S5 RITESSMODH 1

10 GRIZITURN 208 DRAW 5) i TURN-03DRAW 10
20 GRITURM ~903DRAW 535 TURN 203 DRAW 5

IO GRITURN —9203 DRAW 203 TURN —-903DRAW 5
40 BRITURN =205 DRAW 53 TURN 20:iDRAW 10O
S0 GRITURN 905 DRAW S5 TURN ~903DRAW &

60 GRITURN 203 DRAW 20
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This form was created by taking away a piece of the top
of the square and adding it to the bottom. Regular additions
and subtractions within a regular form retain the ability to
tessellate the plane and provide you with an infinite variety
of potential tessellations.

_/\\

/\

This tessellation program uses the first tessmodule.

0 GRICLEARI TURNTO O
v« O0F

Ur*TESS

AD CrHY=8Y+20

J(#Y<41) 1 *L0O0OF

OO HX=EX+H20

PO CrHY=—40
Y J(EHXC61) DL O0F
E:

) *TESS

GR:GOTO #X, #Y:i TURNTQOQ ©

240 GFR: 2 (TURNDO: DRAWS) i TURN-90: DRAWLO
250 GR:TURN -20iDRAW S:TURN 90:DRAW 5
24HG GRITURN —203iDRAW 2035 TURN -9203DRAW 5
270 GR:TURN —20:DRAW S:iTURM F0:DRAW 10
280 GR:TURN Q03 DRAW 9 TURN ~203DRAW 3
290 GR: TURN —-9Q0:DRAKW 20

IO E:

[ OO WO SOUOOY VOV B i WU o WOV O OOV B i OO
R SUOU o s OO OO TOUUY A UNOR B OO B OO e o O

[ OO o o SO T OO Rt OO A UG OO B OO o OO

“’3.-J“m_r‘"“aw.r';"g.m..r*“sw--r*“i,,..r‘ T

Notice that there are two modules in the program: *LOOP
and *TESS. *LOOP controls the position of the turtle and
*TESS draws the tessellating form. It is worth studying how
#X and #Y change in this program. Remember that we are



still using the 20 x 20 basic square that we used to draw
squares across the screen. That’s why 20 appears in lines 160
and 180. The program begins at — 80, —40 at the bottom left
of the screen and moves across the screen to the right. Line
170 jumps the program 20 rows higher just before #X is to go
off the screen. This may seem a bit tricky, but if you copy the
program and use your own *TESS Modules, you should catch
on quickly. We could have chosen to draw a form every 10 or
25 units (in lines 160 or 180) if we wanted. The former would
have made the tessellation units smaller, the latter larger.
Play with all these variables and see what you come up with.

With a little fiddling around and dressing up you can
begin to approximate animal or people forms for your tessella-
tions. Here are two stages of an elephant/horse/camel(?) that
we developed.

100 R:TESS #2

110 C:#X=-80

120 CI#Y=-40

130 GR:TURNTO ©

140 *LOOF U:*TESS

150 Cr#Y=#Y+20

160 J(#Y<41) :%LODF

170 Cr#X=#X+20

180 C:#Y=-40

190 J (#X<61) : *LOOF

200 E:

210 *TESS

220 GR:GOTO #X,#YSsTURNTO O

230 GR:TURN 20:iDRAW S; TURN —~90;DRAW 3
240 GR:TURN 20:;DRAW 10: TURN F03i;DRAW 53
TURN —-20:iDRAW 5

250 GR:TURN —90:iDRAW 15; TURN Q0iDRAW 5
260 GR:Z2{(TURN -20:DRAW 5):iDRAW 53 TURN

QOsDRAW S

270 GR:I22(TURN ~9203iDRAW 10) 3 TURN 903 DRA
W S

280 GR:TURN —-90iDRAW 135

290 E:

el e~ B~ A N
Bl Bl B Bl Tl s
bl
R TR R

PRy
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100 R:ITESS #3

110 C:#X=-80

120 CIi#Y=-40

130 GRITURNTO ©

140 *L0OOP U:*TESS

150 Cr#Y=#Y+20

160 J(#Y<41) 1 #LOOF

170 Cr#X=#X+20

180 C:i#Y=-40

190 J (#X<61) 1 *L0O0OF

200 E:

210 *TESS

220 GR:GOTO #X,#Y3; TURNTO ©

230 GR:TURN 90:DRAW 53 TURN -90iDRAW 3
240 GR:TURN 90:iDRAW 103 TURN 90;DRAW 5%
TURN —-90:iDRAW 5

250 GR:TURN —-903;DRAW 15; TURN Q0iDRAW 5
260 GR:2(TURN —903;DRAW 5)iDRAW 53 TURN

903 DRAW &
270 GR:2(TURN —-90iDRAW 10) i TURN 903DRA
WS

280 GR:TURN -903iDRAW 15
290 GR:TURN -903;60183 TURN-90356018
300 E:

T L
el

L

L

L

Here’s a more complex program for you to copy and study.
It generates an indefinite number of tessellations using the
random number function and several other advanced features
of PILOT. It also incorporates color changes and fill com-
mands, which you should try out with your own tessellations.

HAMNT T0 DO ANOTHER ONE? VY



2 R: * XX TESSELLATIONS %%

3 R: COPYRIGHT (C) 1987

4 R: BY ANDY HALL.

100 *AGAIN U:#INITIALIZE

110 C:#X=-80

120 C:#Y=-40

130 C:#5=1

140 C:#H=20~#A-#C

150 C:#I1=20—-#B-#D

160 GR:CLEAR

170 U: *TESSDRAW

180 *Y CI#Y=#Y+20

190 U: *TESSDRAW

200 J(#Y<41) 1 #Y

210 J:x=X

220 *¥X C:#X=#X+20

230 C:#Y=-40

240 C: #5=1~-#S

250 U: *TESSDRAW

260 J (#X<B80) s »Y

270 T:LCLEARIWANT TO DO ANOTHER ONE? \
280 A:

290 M:N

300 GRN:QUIT

310 JIN:*AGAIN

320 E:

330 *TESSDRAW GR:GOTO#X, #Y3 TURNTO90; DR
AW#A S TURNFO; DRAWS ; TURN=-90; DRAWHC

340 GR:TURN-90; DRAWS; TURNTQ; DRAWTO#X+2
O, #Y

350 GR:TURN—-90: DRAW#E; TURNSO: DRAWS

360 BR:TURN-90; DRAWH#DS TURN-90; DRAWS: TU
RNPO; DRAWTO#X+20, #Y+20

370 GR:TURN-20; DRAW#H; TURN-903; DRAWS; TU
RN?O; DRAWHC

380 GR:TURN905DRAW5;TURN—?O;DRANTD*X,#
Y+20

390 GR:TURN~20; DRAWH#I ; TURN-90; DRAWS; TU
RNFO3; DRAWH#D

400 GR:TURN?O;DRANS;TURN—?O;DRAWTO#X,#
Y

410 C:#S=1-8S5

420 R:BEGIN FILL ROUTINE

430 GR:PENUF; TURN-90; GO#A+1§ TURNSO; 60S
s TURNL1BO

440 U:#COLOR

450 GRIFILL19;FPENUF;GOTO#X+1,#Y
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4460 U: *COLOR

470 GR:FILL#B~135 TURN9O;B0S: TURN-90;FIL
L#D+13 PENUP; GOTD#X+1, #Y+203 TURN180O
480 U:#COLOR

490 GRIFILL#I~13PENUF;: GOTD#X+H#A+#C+1, #
Y420

S00 U:#*COLOR

510 GR:FILLS

520 GR:PENYELLOW

530 E:

540 *COLOR GR (#5=0) : FENRED

550 GR(#S=1) : PENBLUE

560 E:

570 *INITIALIZE T:[CLEAR]

S80 FOS:2,3

590 T:YOU CAN DESIGN YOUR OWN TESSELLA
TION.

600 R: BE CAREFUL ABOUT SFACES AND THI
NGS WHEN TYPING IN THESE NEXT LINES.
610 R: REMEMBER, [ESCI1LUF1 INVOLVES
HITTING "ESC" THREE TIMES, "UP ARROW"
ONCE.

620 POS:Z,6

630 T: [QRRE] [QRE)

640 T: ; H HI

&S50 T: [CESCILUPILZREZRRRC ZRE]
660 T Di ' '

&70 T: [CESCILEDOWNILQRC)] L
QRCILESCILUF]

&80 T: H | B

690 T: [ZRRE GRC1 [ESCILDO
WN1]

700 T: {ESCILLEFTI~-LESCILRIGH
T1: }

710 T: A [ZRRRC]

720 T: LESCILLEFTI--—-LESC]
[RIGHT]

730 T: c

740 #A PDS:I2,19

750 TIWHAT LENGTH FOR "A" (&~9)7 \
760 AI#A

770 J((HALL)+ (#A>F) ) I *A

780 *B P0S:2,19

790 T:WHAT LENGTH FOR "B" (&-9)7 L
4 (LEFT) I\

800 A:#B

810 J((#B<L)+(H#B>F)) i #B

820 *C POS:2,1%9

830 C:#M=21-(2%#A)

840 TIWHAT LENGTH FOR "C" (2-#M)7
L4 (LEFT) I\

850 AI#C

860 J((#CC2)+(HC-#M)) 1 %C

870 »D F0S:2,19

880 C:#M=21—(2*#B)

890 T:WHAT LENGTH FOR "D" (2-#M)7
L4 (LEFT) I\

P00 AI#D

P10 JC(#HD<2) + (#D#M) ) 1 %D

Q20 E:
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Here are three short programs which allow you to experi-

ment with sequences of sounds and trills. The third program

provides you with a graphic representation of the sounds you
type in.

2 R *%x MUSIC ##%

4 R: BY TED K.AHN

100 T:TYFE IN A SEQUENCE OF NOTES (1-3
1), SEFARATED EBY COMMAS (,):

110 AI$NOTES

120 *LO0F

120 MS:,

140 A:#A=¢LEFT

150 50: #A

160 FAIZO

170 AYI=$RIGHT

180 JY: *| 00F

190 A #A=¢$RIGHT

200 S0: #A

210 FALZO

2 ORI ¥k TRILL2 (WITH GRAFHICS) **x

4 R: BY TED M. EAHHN, 1982

S5 RITRILLI+GRAFHICS (EXFERIMENT WITH D
IFFERENT SFEEDS & INTERVALS TG GET VAR
I10US EFFECTS)

8 R:

100 *TRILLEZ

110 VNEW

120 7@

O TIENTER A STARTING NOTE NUMBRER (1-
Z0):

140 A #A

150 T:NOW ENTER AN INTERVAL (1-12):\
160 AT#HI

170 C:HB=#A+H#I

180 TrIFINALLY, ENTER A SFEED (1--30):\
190 A:#HF

200 *FLAY

210 S0O:#A

220 GR(#T<=1) I CLEARIFEN UFPiGOTO —-75+ (8
T*#F) , #ATFEN RED

2730 GRBT>1) tPEN REDIDRAWTO —73+ (#Tx#F
) . HE

240 FAI#F

250 GR:IFEN YELLOW:DRAWTO 73+ ((#T+1) *#
F),.#EB

260 SO #E

270 PALHF

280 C:HT=#T+2

290 J(#T<16) 1 *FLAY

I00 Ji*TRILLZ

210 B

_-P‘. ,_,..-" B o .-"-.‘«.".'_-" . _.-"’". ._.-"*.AA -

o . - - . - o
ENTER O S5STARTING NOTE NUMBER ((1-36):
S
NOW ENTER AN INTERWVAL <(€1—-12):6
FINALLY, ENTER A SPEED (1-38):7

w7
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R ek TRILL *%*

Rz BY TED FAHN

R (EXFERIMENT WITH DIFFERENT SFEEDS
INTERVALS TO GET VARIOUS EFFECTS)
100 «TRILL1Y VNEW

110 T

120 T:IENTER A STARTING NOTE NUMHBHER (1~

INENER

w©

A 14}

TiNOW ENTER AN INTERVAL (1-12)1\
An I

C:#B=#A+#]

TiFINALLY, ENTER A SFEED (1-30) 1\
[AME 35

*F LAY

S0 #A

e #F

SO #E

FAHF

CoHT=#T+1

J(HT8) 1 ¥FLAY

JoeTRILL

E:

Bach

Finally here is a program that we have called Bach, that
orchestrates the music from Bach’s 57th Cantata (which is
reproduced in the sound section) with a variety of tessellations
and color changes. The program displays the range of hues
and luminescences that enrich the color possibilities of the
ATARI Computer. (Control of these hues and luminescences
can be done in PILOT using the POKE numbers listed in
Appendix II.) The program also has a TRON (trace on) func-
tion, that is, a function that tells where it is in the music and
what color it is using while it’s running.




Bach is a tribute to Richard Hofstadter, whose book Gédel,
Escher, Bach: An Eternal Golden Braid (Basic Books, 1979)
weaves together music, painting, and self-reference to make
a wonderful combination of opera buffa and opera seriosa.

115 CCBH=75) :#D=H#D+1
M READY M3
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100 R: *#%  BACH  *%x

110 R: COFPYRIGHT (C) 1982

120 R: by Dale Disharoon & Herb kohl
130 R:

140 J:*COVER

150 RI e e e e e e e
160 *T

170 C(#G) 1 @BLS6=1

180 T(#G) :MEASURE ##M

190 U:*COLOR

200 C(#A=0) (1 #H=-75

210 C:#A=1

220 C(#B=0) :#V=47

230 C:#B=1

240 U:#GRAPHICS

250 Crdv=#v-11

260 E(#V>-30):

270 C:#B=0

280 C:#H=#H+15

290 E(#HCT7S)

300 C:#A=0

310 C:#D=#D+1

320 GR:CLEAR

330 U:*REGISTERS

40 E:

350 Rl ——— e
J60 %T3

370 U:*REGISTERS

3IBO PAIHT*3

390 E:

400 R = e e e e e
410 %*GRAPHICS

420 C(#G) : @B&S56=2

430 T(#6) :GRAFPHICS [

440 GR:GOTO #H, #V

450 A:=#D

460 M:0,1,2

470 JM: *GO, #G1, #G2

480 Ri-———m—————————— e e
490 *COLOR

SO0 C:#C=7?\3

510 GR(#C=0) : PENRED

520 GR{(#C=1) :FENYELLOW

530 GR(#C=2) : PENBLUE

540 E:

S50 R~ e
S60 *REGISTERS

570 C (#G) : @B6S6=2

380 T(#6):REGISTERS

390 C:#2=708

600 *REGISTERLOOF

610 CIi#R=7\16

620 CrHL=7\7+4

630 C:HR=HR*14+#L

640 C:@B#Z=#R

650 Ci#Z=#Z+1

&0 J(#Z<711) : #REGISTERLOOF

&70 E:

BBO R — o o e e e e e e e e
670 #B60 GR:2(TURN F03;DRAW S3; TURN —-903iD
RAW 33 TURN QO0;DRAW S3;TURN 20:DRAW 3:TU




RN —-903DRAW 53 TURN F03iDRAW 10)
700 E:

720 #BG1 GR:2(TURN 90;DRAW 163 TURN 1353
DRAW 63 TURN —-903;DRAW 63 TURN 4%5)

730 GR:GOTO ~12-#H, #Vi2(TURN 03 DRAW 1
63 TURN 135:DRAW 63 TURN —-90iDRAW &35 TURN
45)

740 E:

730 Ri e e e e e e e e e e
760 #6562 GR:TURN 903DRAW 23 TURN 905 DRAW
4; TURN Q0;DRAW 2:TURN 203DRAW 35 TURN

180560 13 TURN -20:6G0 1

770 GR:GO 3:iDRAW 23 TURN 903:DRAW 2: TURN
P03;GO 23 TURN 90:DRAW 43; TURN 20;DRAW 2
§ TURN 20:iDRAW 43 TURN —-90

780 GR:GO 43 TURN 1803DRAW 23 TURN 203DR
AW 43 TURN 90;DRAW 2

790 GR:G0O 23 TURN 90;DRAW 43 TURN -90:60
23 TURN —-903DRAW 43 TURN 180:6G0 25 TURN
20:60 13 TURN 180

800 E:

810 Ri—~—————— e
820 #MEASURE1

830 C:#M=1

840 S0:1

850 Uix»T

860 S0:1,13

870 UI*T

880 50:1,15

890 U:I»*T

Q00 80:21,13,17

FLIO Ui »T

20 S0:1,20

930 Ui »T

?40 S0:1,12,18

P50 UL»*T

P60 £50:10,13,18

@70 UixT

280 S0:10,22

990 UsxT

1000 S0:10,15,20

1010 Ul »T

1020 C:#M=2

1030 §80:5,13,20

1040 U:*T

1050 S80:5,295

1060 Ul x*T

1070 S0:5,15,24

1080 U: #T

1090 S0:10,17,25

1100 Us*T

1110 S0:10,220

1120 U »T

1130 S0:10,13,17

1140 U:*T

1150 S50:10,5,13

1160 U *T

1170 S0:10,15

1180 U:*T

1190 S0:10,8,17
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1200 U:»T

1210 C:#M=3
1220 S0:3,10,18
1230 U »T

1240 S0: 3,20
1250 U:i»T

1260 80:3,12,22
1270 UIx»T

1280 50:5,13,20
1290 Ut »T

1300 S0:5,18
1310 U:»T

1320 80:5,8,17
1330 Ut »*T

1340 S50:6,10,15
1350 U:»T

1360 S0:6,17
1370 Ut »T

1380 S50:6,5,13
1390 U:»T

1400 C:#M=4
1410 S0:8,3,12
1420 U »T

1430 S0:8,13
1440 Uz »T

1450 S50:8,15
1460 U: T

1470 S0:3,8,12
1480 U «T

1490 S0:8,13
1500 U:*T

1510 S0:12,15
1520 Uz »T

1530 80:8,12,18
1540 Ul xT

1550 80:8,17
1560 U:*T

1570 50:8,12,15
1580 U:=»T

1590 C: #M=S5
1600 S0:1,13,17
1610 U:#T

1620 S0:1,13
1630 Us»T

1640 80:1,12,15
1650 Ui »T

1660 S0:10,13,17
1670 Ut »T

1680 S0:10,20
1690 Ut »T

1700 80:10,12,18
1710 U:»T

1720 S0:6,10,13,18
1730 U:»T

1740 S0:6,22
1750 U:ixT

1760 S0:6,15,20
1770 Ui»T

1780 C:#M=6
1790 S0:5,13,17,20
1800 U: T



1810 S0:5,25
1820 U: #T

1830 S0:5,15,24
1840 U:*T

1850 S50:10,17,25
1860 U »T

1870 S0:10,20
1880 U T

1890 S0:10,13,17
1900 U: »T

1910 S0:8,10,13
1920 Us»T

1930 $0:8,15
1940 U:*T

1950 50:8,17
1960 U:i»T

1970 C:#M=7

1980 S0:6,10,15
1990 U:»*T

2000 §0:6,20
2010 Uz »*T

2020 80:6,18
2030 U:»T

2040 80:7,10,13,17
2080 UL »T

2060 S0:7,15
2070 U:i»T

2080 S0:7,13
2090 UIxT

2100 S0:8,3
2110 Ui»T

2120 50:8,13
2130 U: =T

2140 S0:8,6,12
2130 Ui T

2160 C:#M=8

2170 80:1,5,8,13
2180 U:*T

2190 S0:1,5,8,17
2200 U:»*T

2210 S0:1,5,13,20
2220 Ui»T

2230 S0:17,25
2240 U:*T

2250 S0:20

2260 U: =T

2270 80:1,8,13,17
2280 U:*T

2290 S0:12,8,13
2300 U:s»*T

2310 S80:12,17
2320 U:s»T

2330 S0:12,10,19
2340 U:»T

2350 C:#M=9 : X=3D L
2360 S0:8,12,15 . ””/////’
2370 Ut%TS 7
2328 LSJO?Z?&B,IS /////,//4'/7//}///%(’

2390 U:*T3
2400 50:5,8,14,17
2410 U:*T3



2420
2430
2440
2450
2460
2470
2480
2490
2500
2510
2520
2530
2540
2550
2560
2570
2580
2590
2600
2610
2620
2630
2640
2650
2660
2670
2680
2690
2700
2710
2720
2730
2740
2750
2760
2770
2780
2790
2800
2810
2820
2830
2840
2850
2860
2870
2880
2890
2900
2910
2920
2930
2940
2950
2960
2970
2980
2990
3000
3010
I020

C:#M=10
80:3,10,15, 18
Ui T3

Us»*T

PAI#T/2
80:1,10,15,18
U =T

FPA:#T /2
S0:6,11,15,18
Ul T

PAIHT/2
80:6,10,15,18
Ul »*T

PAIHT /3
C:#M=11
S50:8,11,15,17
Uz *T3
S0:9,11,15

Uz *T3

s0:18

PA:I#T/2

S0: 20

PAI#T/2
S0:10,14,17
us *T

PAIH#T/2
50:8,10,14,17
U »*T

PA: #T/2
Ci#M=12
S0:3,15

U *T

S0: 3,18

Uz »T
50:3,10,17
Ul»T
S0:11,6,15

Uz »*T

S0:11,22

Us#T
S0:11,14,20
Ui»T
80:8,11,15,20
U »T
S0:8,11,15,23
U »T
s0:8,11,15,22
U:»*T

C:#M=13
80:6,15,22

U *T
S0:6,15,27

Ul T
S0:6,15,17,26
Us *T
S0:11,18,27

U »T
S0:11,18,22
Uz *T

S0:11,18

Uz *T



I030
J040
Z050
J060
3070
3080
3090
I100
3110
2120
3130
3140
3150
3160
3170
3180
3190
X200
3210
3220
2230
3240
3280
3260
3270
3280
3290
3300
3310
I320
3330
3340
3350
X360
3IZ70
3380
3390
3400
3410
3420
3430
3440
2450
Z4460
3470
2480
2490
FS500
3510
28520
3530
3540
3580
3960
3570
3580
2590
2600
Z610
3620
3630

S0:10,6,11,15
UixT
$0:10,6,11,17
U »*T
S0:10,6,11,18
LT

C:#¥M=14
50:8,15,23

Uz T
s50:8,15,22
Us»*T
80:8,15,20

Uz T
S0:9,12,18
Us»*T
S0:9,12,17

Uz »T
850:9,12,15

U =T

8S0:10,5

Ui »T
80:10,5,15

Uz =T
sS0:10,5,14

Uz »*T

CiH#M=15
S0:3,18

U:»T

80:6,18

LT

S0:10,18

Us*T
S0:3,15,18

U: *T3

80:5,8, 13,20
Ui *T3

Ci:#M=16
S0:6,13,18,22
U:»T3
$0:3,15,18,22
U:»*T3
S0:10,6,16,22
Uz #T3

Ci#M=17
80:11,13,20
Uz =T

FR:#T/2
80:11,17,20
Ui T

PAIHT /2
sSD:8,11,18

Ul *T3

S0:22
FAI&#T/2

S0: 23

PAI#T/2
$0:1,13,17,20
U »T

PAI#T/2
S0:1,11,20
Us»T
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640
Z650
3660
670
I680
3690
I700
2710
3720
3730
%740
3730
A760
3770
780
790
Z800
810
820
3830
3840
3850
2860
870
3880
2890
2900
3910
3920
2930
940
39350
2460
3970
X980
3990
4000
4010
4020
4030
4040
4050
4060
4070
4080
4090
4100
4110
4120
4130
4140
4130
4160
4170
4180
4190
4200
4210
4220

230
4240

FAL&T/2
Ci#M=18
80:6,10,18
[SHE a3
80:6,10,1Z
Uz »T
S0:1,6,11
Uo»T
S0:10,13,18
UIxT
80:10,18
s »T
S0:1,6,10
Us»T
S0:16,10,13
Us*T
S0:16,10,15
Us»T
80:6,8,10,16
Ui »T
C:#M=19
S0:6,11,15
Uz T
S0:6,11,18
U *T
80:6,10,11,17
U *T
80:8,11,18
Uz *T
60:8,11,15
Ut =T
S0:8,11

Ut =T
§0:1,5,8
Us*T
§0:1,5,10
Ur»*T
S0:1,5,11
Uz »T

C: #M=20
S0:6,10

Uz =T

S0: 6

Uz =T
S0:1,6,8

U *T
S0:6,10

Ut »T
S0:16,13

U *T
80:3,6,8,12
Uz »T
80:5,8,13
Uz »T
s0:5,8,17
UrxT
80:3,8,12,15
Uz T
Cr#M=21
S0:1,8,13
Uz»*T



4250
4260
4270
4280
4290
4300
4310
4Z20
4330
4340

250
4360
4370
43780
4790
4400
4410
4420
4430
4440
4450
4460
4470
4480
4490
4500
4510
4520
4370
4540
4550
4560
4570
4580
4590
4600
44610
44620
44630
4440
44650
4660
4670
44680
4690
4700
4710
4720
4720
4740
4750
4760
4770
4780
4790
4800
4810
4820
4830
4840
4850

S0:1,8,17

UL *T
s0:1,8,20

Uz »T
S0:1,8,17,2
Uz *T
sS0:1,8,17,20
Us»T
50:1,8,17
Us»*T
£0:1,8,13=
[SHE 23
$0:1,8,17

Uz *T
80:1,8,20

Uz »T

CI#M=22
S0:1,11,17,2%
Uz T
SDr1,11,17,20
Ul »T
S0:1,11,17
s »T
s0:1,8,13

Uz »T
80:1,8,17

Uz »T
80:1,8,20
Ur*T
S0:1,13,18,22
U =T
80:1,1%,18
Ul»*T
80:1,13,18,15
Uz »T

C:8M=23
S0:1,12

U *T

S0:1,15

Ut *T
S0:1,18

Us»T
S0:1,13,17,20
Us»*T
S0:1,13,17
Uz »T
S0:1,13

Us»T
50:1,5,10

Uz »T
S0:1,5,13
Us»T
$0:1,5,17
Us»T
C:oM=24
80:1,10,15,18
Ul T
S0:1,10,15
Ul »T
S0:1,10,12
Utx*T
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4860
4870
4880
4890
4300
4910
4920
4930
4940
4950
4960
4970
4980
4990
5000
5010
5020
5030
5040
5050
5060
5070
S080
5090
J100
5110
5120
5130
5140
5130
5160
5170
5180
5190
200
5210
5220
5230
5240
5250
S260
S270
5280
5290
5300
5310
5320
5330
5340
5350
5360
5370
5380
5390
5400
5410
S420
5430
5440
5450
S460

s0:1,8

Uz =T

s0:1,12

e #T

S0:1,15

Us*T
s0:1,8,18

Uz *T
s0:1,8,17

U: *T
50:1,8,15
UrxT

Ci¥M=25
s0:1,8,13,17
U #*T
S80:1,8,13

Uz *T
$0:1,8,12,195
U »T
S0:10,13,17
Ui »*T
S50:10,13,20
[THE
S0:10,12,13,18
[UHE g
80:6,10,13,18
s *T
S80:6,10,13,22
U: *T
80:6,10,15,20
Uz *T

Ci#M=24
80:8,13%,17,20
Uz *T
S0:5,13,17,25
Uz #*T
S0:5,13,15,24
U *T
S0:10,17,25%
Uz *T
50:10,17,20
Ui*T
S0:10,13,17
Uz =T
S0:8,10,13

Uz *T
S0:8,10,15

Uz »*T
80:8,10,17

Uz T

Ci#M=27
S0:6,10,15
LT
$0:6,10,20
u:*T
S0:6,10,18
U:»T
S0:7,10,13,17
U #*T
§0:7,10,13,15
Us»*T



5470 S0:7,10,13

S480 U:#T

5490 S0:8

S500 Ui *T

5510 S0:8,13

5520 U»*T

5530 S0:6,8,12

5540 U:»T

5550 C:#M=28

5560 S0:1,5,8,13

5570 U:*T3

5580 U:»*T3

5590 U:*T3

S600 Rt ~=—— e e e e e
S610 *COVER

5620 U: *WINDOWMOD

5630 GR:GOTO -40,20; DRAWTO -30, 20% DRAW
TO —25, 15;DRAWTO -25,10;DRAWTO -28,73D
RAWTO -25,4;DRAWTO -25,-1

5640 GR:DRAWTO -30,-6iDRAWTO -40,-63FI1

LLTO —-40,20

5650 GR:GOTO -20,20iDRAWTO -5, 20: DRAWT
0 -5,-6;DRAWTOD -10,-63FILLTO -10,43DRA
WTO -15,4

5660 GR:DRAWTO —15, 63 DRAWTOD —-20,-63F1

LLTD -20,20

3670 GR:GOTO 0,20iDRAWTOD 15,203 DRAWTO
15, 155 DRAWTO 5, 1S53 DRAWTO 5,-13DRANTO 1

5,1 DRAWTO 15,~-6;DRAWTO O,~6

5680 GR:FILLTO 0,20

5690 GR:GOTO 35,203DRAWTO 35, -63i DRAWTO
30,-63FILLTO 30,20:60T0 20,203 DRAWTOD
25,205 DRAWTO 25,105 DRAWTO 25,20

5700 GR:GOTO 30,43 DRAWTO 25,43 DRAWTO 2
S, ~6; DRAWTO 20, -63FILLTO 20,20

5710 GR:IPENERASE; GOTO ~33,17: TURNTO 13
554 (DRAW &5 TURN 20)

5720 GR:GOTO ~33,63 TURNTO 13554 (DRAW 6
s TURN 20)

S730 GR:60TO —15,1635 TURNTO 903 2(DRAW 5§
s TURN 90:DRAW 83 TURN 90)

5740 GR:G6OTQ -79,47;3 TURNTO 90

S750 C:#X=158

5760 C:iavy=78

S5770 #*COVERLOOF

5780 U:»COLOR

5790 U:»REGISTERS

5800 GR:DRAW #X;i TURN F0; DRAW #Y; TURN 9
le)

5810 C:#X=#X-2

5820 C:a#vy=#Y-2

5830 C:#E=#E+1

S840 J (#H» (#E -5) ) : #END

I850 J (#E<22) : #COVERL OQF

5860 C:#E=0

5870 T:

5880 T:TRON? \

5890 A:$A

5900 M:Y,SURE, OK

3910 CY:#6=1

920 GR:QUIT
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G930 GR:CLEAR; TURNTO O

5940 Ci#T=20

5950 J: #MEASURE1

9960 Ri————— e e
S970 *WINDOWMOD

5980 GR:ICLEAR

3990 C:#W=@5560

6000 C: #W=#W+85

6010 C:E@BHW=70

6020 C: #W=#W+3

6030 C:BB#W=6

6040 CIHW=#W+1

6050 C:@B#W=6

L0060 C:#W=#W+1

6070 C:@B#lW=6

6080 E:
6090 R:
6100 *END

6110 T:LCLEAR]
6120 Cl@B6S6=0
6130 E:

Rambrant

Rambrant is a program that allows you to draw on the screen
using a joystick. You can make figures and shapes; can change
colors, hues, and luminances; draw with cubes or stars; and
do quad drawing (that is, drawing with four paints simultane-
ously) that produces designs like the illustrations.

Here is the menu for the program.

¥ RAMBRANDT COMMANDS 3

MOUE JOYSTICK TO DRaAMW
PRESS TRIGGER TO CHANGE PENS

KEYBOARD OPTIONS:

Change Background color

I-0 CUBE thold key down & draw’
DPisk Storage (s5ave & Load screend
Erase screen

Change HUE of current pen

Change LUMINANCE of current pen
Quad Draw (turn on & off)

S5tar

Iinstruction Page

S ImaoOm

Fress fny Key

Notice that each command has a letter that actually
names a module. For example, *B is the module that allows
you to change the background color of your drawing. If you
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look at line 410 of the program, you’ll see that you can match
to any letter of the alphabet. However, the only modules that
we've given you are *B, *C, *D, *E, *H, *L, *Q, *S, and *I.
The rest are for you to create. Make a shape or form and you
can draw with it. Create a new technique. All you must do is
turn it into a module (in effect, a PILOT word) and add it to
the menu.

100
110

20
130
140
150
160
170
180
190

*%% RAM-BRANDT *#**

COFYRIGHT (C) 1982
by Dale Disharoon

onnxnx;

Ji*INITIALIZE

*MAINLOOP U(@B764< :255) : #*EEYFRESS
U(ZT8=1) : *TRIGGER

Ci#J=%JO
CHI=0)+(#I=1) +(#T=9) ) : #Y=#Y+1
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200 CO(HI=6) + (#I=2)+(#I=10) ) t #Y=H%Y-1
210 CO(#I=5)+ (#I=4) + (#I=6) ) : #X=#X~-1
220 CO(#I=) + (#I=B) + (#J=10) ) 1 #X=#X+1
230 C(HX<-7F) 1 #X=HR

240 C(H#X#R) 1#X=-79

250 C(#Y>47):#Y=4#E

260 C(HY<#B) r#Y=47

270 U (#P=0) : ¥FLLASH

280 GR:GOTO #X,#Y

290 UHE) : *QUADRAW

300 J:*MAINLOOF

310 *QUADRAW

20 GR:GOTO O-#X,#Y:G0TO #X, 16-#Y; 60TO
O~-#X, 16-#Y

330 E:

340 *FLASH GRIPENYELLOW; GOTO #X,#Y
250 U(#Q) : *QUADRAW

340 GR:PENERASE

370 E:

380 *KEYFRESS A:=@B764

390 C:@B764=235

400 M:63,21,18,58,42,56,61,57,13, 1,
3, 0 ,37,35, 8 ,10,47,40,62,45,11, 16,
46,22,43,23

410 JIMI*A, #B, #C, #D, *E, #F , #G, #H, * I, *J, *
Koy #L, #M, #N, #0, #F, #0, ¥R, #5, T, *U, ¥V, *W,
*X, %Y , %7

420 E:

430 *TRIGGER C:#F=#F+1

440 C(#P=4) : #F=0

450 GR(#P=0) : PENERASE

460 GR(#P=1) :PENRED

470 GR(#F=2) : FENYELLOW

480 GR (#F=3) : FENBLUE

470 C:#H=#H+1

500 C(#H=712) 1 #H=708

S10 *TRIGDOWN J(4T8): *TRIGDOWN

520 E:

530 *A

540 E:

S50 *B [BACKGROUND COLOR

560 C:#T=@B712

S70 CoHT=4T+2

580 C:@B712=#T

590 E:

&00 #C [THREE-D CUBE

610 BGR:S(PENBLUE; TURNTO 90;DRAW &3 FENR
EDi DRAW 1; TURNTO 45;DRAW 4; DRAW -4 TUR
NTO 2703PENUF; GO 7; TURNTO180:;G0O1)

620 BRITURNTO 03G0 &3 TURNTO 90:GO 2
630 GR: &4 (PENYELLOW; TURNTO 45; DRAW 33DR
AW ~33PENUFP; TURNTO 903860 1) 3 TURNTO ©
&40 E:

650 *D [DISK STORAGE

4660 T:[BELLIDISK STORAGE:

670 T:SAVE, LOAD OR EXIT? (S/L/E) \
680 Al $A

690 MIE

700 JY:I*EXIT

710 T:ENTER FILENAME: \

720 A:I$FILE

730 Ci$FILE=D:$FILE



740
730
760
770
780
790
800
810
820
830
840
850
860
870
880
890
FOO
10
?20
P30
240
930
4-1v]
P70
980
990
1000
1010
1020
1030
1040
1050
10460
1070
1080
1090
1100
1110
1120
1130
1140
1150
11460
1170
1180
1190
1200
w)
1210
eean)
1220
1230
1240
en
1250
1260
1270
1280
1290
1300
1310

1320

Al =%A

M:S,L

JM: *SAVESCREEN, *LOADSCREEN
*EXIT T:[(CLEAR]

E:

*SAVESCREEN WRITE: $FILE
Ci@B203=11

CALL: 1534
CLOSE:$FILE

JI*EXIT

*LOARDSCREEN READ:$FILE
C:@B203=7

CALL.: 1536

CLOSE: $FILE

JI*EXIT

*E [ERASE

Uz *SETUP

E:

*F

E:

*5

E:

*H [HUE CHANGE
Ci#T=@B#H

CiHT=#T+16

C:EB#H=#T

E:

E:

*I [INSTRUCTION FAGE
Ul #INSTRUCTIONS

U: *SETUP

E:

*INSTRUCT IONS
GR:QUIT

Cr@B710=0

Ci@B752=

*%#% RAMBRANDT COMMANDS #*%*

TR TR T

tMOVE JOYSTICE TO DRAW
tPRESS TRIGGER TO CHANGE PENS

KEYBOARD OFTIONS:

Change Background Colar
3-D CUBE (hold key down & dra

ow

=]

Disk Storage (Save & Load Scr

Erase Screen
Change HUE of current pen
Change LUMINANCE of current p

: RBuad Draw (turn on & off)
: Star

H Instruction Page

FOS: 13,22

T:Fress Any Key

C:8B764=235

*HOLD J (BB764=25%) : #HOLD
C:eB764=255

E
H
L
5]
s
I
0

23
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1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1380
1590
1600
1610
1620
14630
1640
1650
16460
1470
14680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940

E:

*J

E:

L1e

E:

*. [LUMINANCE CHANGE]
C:#T=2B#H
Ci#I=#T/16
CiHL=#T—(#I*x16)
C(HL=14) s # =-2
CrélL=#l+2
Cr#T=(#I*16+40)
C:@B#H=#T

E:

*M

E:

*N

E:

*0

E:

*P

E:

*@ [QUAD DRAW ON/OFF TOGGLE

Ci#R=1-#0
C(#Q) : #R=0
C(#0) : #B=8
C(#0Q0=0) : #R=79
C(#Q=0) . #B=-31

E:

*R

E:

*5 [STAR

GR: 8 (DRAW 103 TURN 13%)
E:

*T

E:

*U

E:

*Y

E:

*W

E:

*X

E:

*Y

E:

*Z

E:

*INITIALIZE U:*COVER
U: *SCREENSTOREPOKES
Ul #INSTRUCT IONS

Ul *SETUF

J I *MAINLOOFP

*SETUP

C:r#P=1

Cl#R=79

C: #B=-31

C: #vy=8

Ci#X=0

C: #H=708

C:#Q=0

GR:CLEAR; PENRED: TURNTO



1950
1960
1970

E:
*SCREENSTOREFOKES
CIisM=165#88%141*%1T2#T#165%87%141 %

133%3%169%128%141%176%T%169%12%141%137
*HIHLOTHZ20IH 141 1Z0ORTH 1628648 TEXBL*228*

1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180

Ci#FP=1536

*SOLO0OFP Al=%M

MG #

EN:

C:$M=$RIGHT

AIHT=$LEFT

C:EE#P=#T

Cr#P=#P+1

J: *5S5L0O0F

#*COVER Cr@B1373=16
C:@B1374=1

WRITE:S

C:BR710=0

C:2B84=8

WRITE:S, L Y
WRITE:S, * ram—brandt *
WRITE:S, LS TS ST TR T
T:L[TAB1 COFYRIGHT 1982
T:LTAR] Dale Disharoon
CLOSE: S

E:

Waves
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This program uses a joystick in port 1. It lets you build wave
like patterns that are repeated across the screen by moving
the joystick. There is no limit to the variety of repeated forms
that can be created with it.

100
110
120
130
140
150
1460
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
330
360
370
380
390
400

t =

410
420

R: *x%  WAVES  *%*
R: COFYRIGHT 1982 by
R: DALE DISHAROON
R:

J: *COVER

*WAVES Cl#H=-75

*WAVEL C:#V=47

*WAVEZ Ci#C=1-#C

GR (#C=0) : PENYELLOW

GR (#C) : PENRED

GRIGOTO #H+#X, #V-#Y

C:#v=#V-11

J (#V< >—30) 1 #WAVER

C:#H=#H+13

J (#HC275) [ #WAVEL

E:

*MAINLOOF

J (@B764< »255) : #KEYBOARD

J (%J0=0) : *MAINLOOP

U #*READSTICE

U: #CHECKMARGIN

Us #*WAVES

J i *MAINLOOP

*READSTICK C:#J=%J0O

C:#HA=#X

C:HB=#Y

CO(HI=S) +(#I=1)+(#J=9)) 1 #Y=#Y—1
CU(RI=6)+ (#I=2) +(#J=10)) 1 HY=HY+1
CO(H#I=5) +(#J=4) +(#IJ=6)) 1 #X=#X-1
CC(RI=) + (#I=8) +(#J=10)) 1 #X=#X+1
COHX—1) % (HXL1S5) # (HY>—1) % (#Y<11))
L NE RS

E:

*CHECKMARGIN C (#X<0) : #X=0



430 C(#X>14):4X=14
440 C(#Y<O) 1 4Y=0
450 C(#Y>10):18Y=10
460 E:

470 *KEYBOARD

480 A:=@B744

490 C:@B764=2535

S00 M 2, 18 , 42, 40 ,
510 JM: *BACKUFP, #*COLOR, *ERASE , #*REDRAW
320 *BACK.UF

S30 J ((#A=#X) * (#B=#Y) ) : *MAINLOOF
540 GR:FPENERASE

950 Ci#H=-75

S960 *BACK1 C:#V=47
370 *BACKZ2 GR:GOTO #H+#X, #V—#Y
S80 Ci#v=#v-11

SS90 J (HVC>=30) : *BACK2
00 C:#H=#H+15

&10 J (#HC X75) : #BACK 1
620 CLrE#X=#A

&30 Cr#Y=#B

640 C:$STAR=

4650 CI$TLEFT=

b60 CreT=

&70 *BLOOP A:=%J
680 MS:Ix

670 JIN: *GLOOP

700 C:$T=¢T$TLEFT$STAR
710 CISTLEFT=$LEFT
720 C:$J=$RIGHT

730 C:#STAR=*

740 J:#BLOOFP

7350 #*GLOOP C:sJ=%T
760 J:*MALINLOOFR

770 *COLOR

780 U: *RANDOMCOLOR
790 C:@B708=#T

800 U:*RANDOMCOLOR
810 C:@B709=#T

820 J:*MAINLOOP

830 *RANDOMCOLOR
840 C:#H=?\16

850 CIi#L=7\7+4

860 CiH#T=#¥H*16+#L
870 E:

880 *ERASE

890 GR:CLEAR

P00 Ci#X=0

P10 C:#Y=0

20 C:i#C=0

P30 Cisd=

P40 J:*TEXTWINDOW
P50 *REDRAW

760 GR:CLEAR

P70 Ci#X=0

?80 C:#y=0

990 C:I#C=0

1000 CisT=%J

1010 *LOOF

1020 AI=%$T

1030 MS:i=



28

1040 JIN:*TEXTWINDOW

1050 C:$T=8RIGHT

1060 AI#I=$LEFT

1070 CO(#I=5) +(#IJ=1)+ (#J=9)) 1 #Y=#Y~1
1080 C((#I=6)+(#J=2)+(#I=10)) 1 #Y=#Y+1
1090 CO(H#I=5)+(#T=4)+ (#JI=E)) 1 #X=HX—1
1100 CO(H#I=)+(#I=8) +(#IJ=10) ) : #X=#X+1
1110 U: *WAVES

1120 J:*.00P

1130 *COVER

1140 BR:CLEAR;FENRED

1150 C:EB710=0

1160 Cisd=

1170 T: < WAVES #i
1180 T: COPYRIGHT 1982
1190 T: DALE DISHAROON\

1200 PAIL120

1210 *TEXTWINDOW

1220 T:[CLEAR]

12720 78

1240 T:

1250 T:

1260 T:BIBACKUFP CIiCOLOR EJERASE RIR
EDRAWN

1270 J:*MAINLOOF

3-D Color Cube

This short program allows you to change the colors on all of
the faces of the cube. It is visually interesting to adults and
a good teaching tool for youngsters who are just learning
about color.

IT-D COLOR CUBE




100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
Z00
310
320
330
40
350
360
70
380
90

400
410
420
430
440
450

Z—-D COLOR CUBE

R: *%¥% 3I-D COLOR CUBE  #%x
R:

R: By Dave Thornburg

R: PILOT Version/Dale Disharoon
R

C:EB1374=1

WRITE:S

WRITE:S

WRITE:S, THE 3~D COLOR CUBE
WRITE:S

WRITE:S

WRITE:S

WRITE:S

WRITE:S

WRITE:S, PRESS DIFFERENT
WRITE:S

WRITE:S, KEYS TO

WRITE:S

WRITE: S, CHANGE COLORS

PA: 300

GR:CLEAR

C:@B712=148

C:@B708=148

C:@B709=148

C:#X=-322

C:4Y=16

C:#A=41

*FRONT

C:#A=#A—-1

GR:GOTO #X,#Y-#A;DRAWTO #X+40, #Y-#

J (#A<>0) I #FRONT

C:#A=25

GR:PENRED

*TOP

Ci#A=#A-1

GR:GOTO #X+#A, #Y+H#A: DRAWTO #X+#A+4
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O, #Y+HA

460 J(HAS 1) 1 #TOP

470 C:#A=25

480 GR:PENBLUE

490 #SIDE

500 C:#A=#A-1

510 GR:GOTO #X+40+#A, #Y+#A; DRAWTO #X+4
O+#A, #Y-A0+#A

520 J(#A<>1):*SIDE

530 T:

540 T: 3~D COLOR CUBE

550 T:

S60 *CHANGECOLORS C:#A=711
570 *THREESIDES

580 C:#A=#A—-1

S90 *HOLD

400 C:#B=@B764

610 J (#B=25%5) : #*HOLD

620 C:@B#A=#B

630 SO:I#B

640 C:@B764=255

&S50 PALS

&60 S0:0

&70 J (#AC>708) : #*THREESIDES
680 J: *CHANGECOLORS

Schizo

With this program you can use a joystick to set borders on the
screen and watch more and more complex patterns develop
within those borders as a dot moves toward the edge and
bounces off at a regular angle, leaving behind a trail of light.

BUTTON TO START A4 NEW
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*#% SCHIZO *%#*
COPYRIGHT (C) 1982
BY ANDY HALL
100 *RUN U:*INITIALIZE
110 U: *DRAWBOARD
120 #L.O0OF U:*DRAWL INE
130 U: #CHANGEDIR
140 S0(4T8®):0,0
150 J(4AT8) :#RUN
160 C:#M=\200
170 GR(#M=1) :PENYELLOW
180 GR(#M=2) : PENBLUE
190 GR(#M=3) : FENERASE
200 J:=*L00orP
210 *DRAWBOARD GR:CLEAR;FENYELLOW; GOTO
#A—1,#B+1; DRAWTO#X+1, #B+1; DRAWTO#X+1, #
Y-1
220 GR:DRAWTO#A—1,#Y—-13DRAWTO#A—-1,#B+1
s GOTOH#P, 40
230 T:LCLEAR]
240 T:HIT THE FIRE BUTTON TO START A N
EW FATTERN.
250 E:
260 ¥FLUSMIN C:#N=7\2
270 C (#N=0) : #N=-1
280 E:
290 *DRAWLINE C(#C=1) i #R=#X-7X
300 C(#C=-1) : #R=7X—-#A
310 C(#D=1) I #S=#B-LY
320 C(#D=—1) 1 #S=LY—-#Y
330 GR (#R<#S) : DRAWTOZX+ (#C*#R) , LY+ (#D*
#R)
240 GR(#S<=#R) :DRAWTOZX+ (HC*#S) , LY+ (#D
*#S)
350 E:
360 #CHANGEDIR C (#R<=#S) : #C=—-#C
370 C(HR{=HS) 1 8Z=#I1+]
380 C(HZ=10) : $K=3—#k
FP0 C(H#ZI=10):1#Z=0
400 C(#R»=H#S) : #D=—#D
410 Crl=(AX~-#A) /6+1
420 CrH#T=(LY-#Y)\1&6/ (BB1363+1) ##K+1
430 SO #L,#T
440 FA:S
450 E:
460 #INITIALIZE GR:CLEAR
470 C:#JI=0
480 C:#K=0
490 T:LCLEARRIUSE YOUR JOYSTICE TO FOIN
T TO THE UPFER LEFT CORNER OF THE FIEL
D. FRESS THE FIRE BUTTON WHEN READY.
500 U:#JOYSTICK
510 C: #A=#J
520 C:#B=#K
S30 GR:PENYELLOW; GOTO#A, #B
540 C:4#I=#J+3
S5S0 C: #K=#kK~-3
360 *TRIGLOOF J(4T8) : *TRIGLOOP

S UN
axnxn
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570 #LOWER T:[CLEARINOW INDICATE WHERE
YOU WANT THE LOWER RIGHT CORNER TO BE

380 U:*JOYSTICK
S0 J ORI (HA+T) ) + (I (#B-3) ) ) 1 #LOWER
600 C:#X=#J
610 Cr#Y=#K
620 Ul *FLUSMIN
630 CrHC=#N
640 U: #FLUSMIN
650 C:#D=#N
660 Cr#HP=#A+ (?\ (#X—#A))
670 C:HU=H#Y+(?\ (#B-#Y))
680 Co#k=1
690 E:
700 *#JOYSTICK C:#T7=%J0O
710 C:#M=#J
20 C: #N=#K
730 GRIPENYELLOW3 GOTOH#J, #k
740 C(#T:7) i #HI=#J+1
750 C(#T>7):4T=#T-8
760 C(#T:>3) i #I=#J—1
770 C(HT>Z) i #T=4T-4
780 C(HT>1) I #K=#K-1
790 C(HT>1) 1 #T=#T-2
800 C(#T=1): #K=#K+1
810 C(#J3<{-78) :#J=-78
820 C(#J>»78):14#J=78
830 C (#K<-30) I #K=-30
840 C(#HK>46) : #K=46
8350 GRIPENERASE; GOTO#M, #N
860 J(4AT8=0) : #JOYSTICK
870 E:
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3 Word and Language Games

HI, IMELIZA,
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This chapter contains games that range from simple letter
recognition to spelling drills, anagrams, codes, and fairly dif-
ficult word challenges. It also contains some silly rhymes and
letter-writing programs as well as a version of Eliza, where
the program has the ATARI Computer simulate a sympathetic
psychiatrist. All the programs can easily be modified,
reshaped, expanded, and dressed up. With the concepts in the
previous two chapters and the introduction to PEEKS and
POKES in Appendix II you should be able to turn many of
the programs included here into dozens of other games and
word challenges.

Guess the Word

We'll begin with a two-person, bare-bones word-guessing
program.

1O AL eA

20 TILCLEAR]
0 %00

40 AL HR

S0 MIsA

&0 JNI #L 00OF
70 TIYOU GOT o IT!

Line 10 accepts a word ($A), line 20 clears the screen, and
line 30 sets up a module, *LOOP. In the module a new word
(the guess) is accepted and matches line 50 with $A. If there
is no match, the program returns to *LOOP and another guess
can be made. If the word is guessed correctly, the computer
prints: YOU GOT IT.

Here’s a slightly dressed-up version of this bare-bones
program.

S TaGIVE ME & WORD FOR YOUR FRIEND T0 GUESS.

10 A b i

20 TrLCLEART
A0 L0
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SEOTIGUESS WHAT WORD 1T GOT FROM YOUR FRIEND™
40 AU sk

S0 ML %A

55 T SORRY , GUESS AGRIN.

SO IR * O0F

S0 Tryou o sor LT

It’s best, when typing in a word for your friend to guess,
that he or she is out of the room though, of course, the person
could just turn away. This two-person routine is used in a
number of other programs in this chapter.

Here’s a more complex word-guessing game. The second
player can guess the word, a letter, or group of letters; the
computer will tell him or her whether those letters are in the
target word. On line 190 there is a new PILOT command, MS:,
which means match with a string of letters.

MS:$WORD matches the letters typed in $GUESS with
the letters in SWORD and lets the player know whether there
is a letter match. This MS: string matching is convenient
when working with words in PILOT.

YES, RD IS5 TN MY WORD.

TYPE a LETTER THAT ¥YOU THINK MaY BE
IN MY HORD, OR WHAT YOU THIMK THE
WORD IS.

YOUR GUESS? ORD

YES, ORD I% IN MY HORD.

TYPE A& LETTER THAT YOU THINK HMAY BE
IN MY MHORD, OR MWHAT YOU THINK THE
HORD IS.

YOUR GUESS? CORD

NO, THAT'S HRONG.
TYPE a LETTER THAT ¥OuU THIKK MAaY BE
IN MY MHORD, OR HWHAT YOU THINK THE
WORD X5.

YOUR GUESS57 HORD
2 R: *#% GUESS THE WORD #3 #*%%
4 R: COPYRIGHT () 1982
& R: BY ANDY HALL

100 T:[CLEAR]

110 TI:TYPE A WORD FOR YOUR FRIEND TO G
UESS.

120 AI$WORD

130 T:LCLEAR]

140 *L0O0OF TITYFE A LETTER THAT YOU THI
Nk, MAY BE IN MY WORD, OR WHAT YOU THIN
K THE WORD IS.

150 T3

160 T: YOUR GUESST N\

170 A $6UESS

180 AI=3$WORD



190 MS:$BGUESS

200 T2

210 TN: NO, THAT"S WRONG.

220 TNz

230 JN: *LDOFP

240 A:=%6GUESS

250 M:$WORD

260 JY:*WORD

270 T: YES, $GUESS IS IN MY WORD.
280 T:

290 J:*.00F

Z00 *WORD T

310 T: VERY 6GOOD! YOU GUESSED MY WORD!

320 E:

Letter Guessing

In this game the computer gives you a letter, and you must
type in a word that begins with that letter. The computer does
not check your spelling of the word. It checks only if the first
letter that you typed is the one that it requested. It is not a
spelling game.

Notice that on line 100 the C: command is used with a
string of letters (the alphabet) separated by commas. This is
another use of C:. It can handle strings of words and store
them. $ALPHA in the case of this program is the alphabet.
There are a few other PILOT concepts in this program which
may be unfamiliar. They are explained clearly in the PILOT
reference manual.

THE LETTER XS: B
TYPE a HORD THaAaT BEGINS WITH B.
BAaGEL
VERY GOOD'!

I'LL TYPE A LETTER «anN
HORD THATYT BEGINS HWITH

THE LETTER IS: B

D YOouUu TYPE o
MY LETTER.

TYPE & WORD THAT BEGINS WITH B.
FERMI

NO, FERMI DOESN'"T BEGIM WITH B. TRY
ANOTHER WMHORD.

TYPE A KWORD THAT BEGINS WITH B.

BACH

2 R: *#¥% | ETTERS #*%%

4 R: COFPYRIGHT (C) 1982

& R BY ANDY HALL

8 R:

10 R: FROM A BASIC FROGRAM BY
12 R: FRONA STAR AND TED KAHN
14 R:
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100 C:$ALPHA=A, B, C, D, E,F,G,H, I,J,K,L,M
NSO, F 0, Ry Sy TaU, VW, X, Y, Z,
110 T:[CLEAR] LET'S FLAY A LETTER GAME

120 T:

130 *LOOF T: ILL TYFE A LETTER AND YO
U TYPE A WORD THAT BEGINS WITH MY LETT
ER.

140 Ci#L=7\26+1

150 A:=$ALFPHA

160 *L_DOPZ C:#L=#L-1

170 M8 4,

180 A:=$RIGHT

190 J (#L3:0) 2 *LOOPZ

200 FAI26-#L

210 T:

220 T:  THE LETTER IS:$LEFT

230 T:

240 *AGAIN T: TYPE A WORD THAT BEGINS
WITHSLEFT.

250 T:

260 Az $WORD

270 M:i$LEFT

280 JN: *00FS

290 T:

300 T: VERY GOOD!

310 T:

320 J:#L_OOF

330 %*00FS T:

I40 T:NO, $WORD DOESN'T BEGIN WITH$LEF
T. TRY ANDTHER WORD.

350 T:

360 J:#AGAIN

370 E:

Simple Spelling Drill 1

This program lets you type in five spelling words and then
drills you on them. It flashes each word on the screen and
then gives you one chance (or several chances if necessary) to
spell it correctly. The computer in this case does check for
correct spelling. If you want to have the computer accept a
longer spelling list, change lines 190, 420, and 440.

NOKM TRY TO SPELL THE WORD.
B8BaCH

VERY GOOD?}

TRY THE NEXT ONE:

2 R:  #x% SIMPLE SPELLING DRILL ***

4 K: COPYRIGHT (C) 1982

6 R: BY ANDY HALL

100 *ANOTHER T: [CLEAR]

110 T:PLEASE TYPE FIVE OF YOUR OWN SPE
LLING WORDS (ONE PER LINE, EACH FOLLOW
ED BY RETURN) .

120 T:



130 C:#C=1

140 *GETLOOP C:$TEMF=WORD#C

150 T: #C. \

160 A:$WORD

170 C:$$TEMP=$WORD

180 C:#C=#C+1

190 J (#C< &) : *GETLOOP

200 T:L[CLEAR]

210 T:0KAY, EACH WORD WILL BE FLASHED
ON THE SCREEN BRIEFLY. STUDY IT, AND T
HEN SPELL 1IT.

220 PAI300

230 C:#C=1

240 #L0O0OF T:L[CLEAR]

250 C:$TEMP=WORD#C

260 C:3WORD=%$TEMP

270 P0OS:16,10

280 T:$WORD

290 C:iH#UW=0

200 PAI120

310 *AGAIN T:L[CLEAR1

320 T:NOW TRY TO SPELL THE WORD.
330 Tk

340 A:$GUESS

350 R: LINE 360 SHOULD BE TYPED WITH T
HE UNDERL INE CHARACTER (SHIFT "-") IN
THE STATEMENT.

360 M: $WORD_

370 JIN:*00FS

80 T:

390 T: VERY GOOD!

400 T:

410 #*NEXT C:#C=#C+1

420 T(HC<=8): TRY THE NEXT ONE:
430 PAI 6O

440 J(#C<=5) : #L.OOF

450 T:

460 T2

470 T: WANT TO DO IT AGAIN? \
480 A:$Y

490 MIY

500 JY:*ANOTHER

510 E:

520 *00FS C:#W=#W+1

S30 T:

340 T (HWCZ) INO, TRY AGAIN.

S50 PA(HWC3I) 1 60

S60 J (HWC3) 1 *AGAIN

570 T:SORRY, THE WORD WAS "sWORD".
S80 PA:I 120

590 J: *NEXT

Simple Spelling Drill 2

In this program the computer already has a list of words to
drill. We chose five French verbs (there is no reason these two
spelling programs can’t be used to help people studying
foreign languages). By adding $WORD N (for N = 1 to 5) at
lines 110 to 150 and adjusting the T(#C =5): at lines 370 and
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390, we have a short French drill program. You can substitute
any words you care to and also expand the list.

NOM TRY 10 SPELL THE WORD.
MANGER
VERY GOOD!

~

TRY THE ®MEXT OMNME:

2 R: *%% SIMPLE SPELLING DRILL #2 *xx
4 R: COPYRIGHT <(C) 1982

6 R: BY ANDY HALL

8 R:

10 R: FROM A BASIC FROGRAM BY

12 R: HEREB KOHL AND TED KAHN

14 R:

100 #*ANOTHER T:[CLEAR2

110 C:$WORD1=MANGER

120 C:$WORD2=FORTER

130 C:$WORD3I=VENIK

140 C:$WORD4=FAIRE

150 C:$WORDS=TOUCHER

160 T:0KAY, EACH WORD WILL BE FLASHED
ON THE SCREEN BRIEFLY. STUDY IT, AND T
HEN SPELL IT.

170 PA:S00

180 C:#C=1

1920 *.00P T:[ClLEAR]

200 C:$TEMF=WORD#C

210 C: $WORD=$$TEMF

220 POS:116,10

230 T:$WORD

240 C:#W=0

250 PAI 120

260 *AGAIN T:LCLEAR]

270 T:NOW TRY TO SPELL THE WORD.

280 T:

290 A:s$GUESS

300 R: LINE 310 SHOULD BE TYPED WITH T
HE UNDERL INE CHARACTER (SHIFT "-") IN
THE STATEMENT.

F10 M: $WORD_

320 JN:*00FS

30T
340 T: VERY GOOD!
J50 T2

F60 =NEXT CrHC=#C+1

370 T(#C<=5): TRY THE NEXT ONE:
380 FA: 60

IR0 J(HC<=5) : #L OOF

400 T

410 T:

420 T: WANT TO DO IT AGAIN? \
430 At sY

440 M:Y

450 JY: *ANDTHER

4460 E:

470 *Q0PS C: #W=#W+1

480 T:

490 T(#W<3)iINO, TRY AGAIN.
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S00 FPAHWIE) 160

S10 J(#W<3) D #AGAIN

520 T:S0RRY, THE WORD WAS "$WORD".
530 FPAI120

540 J:*NEXT

Dropspaces

Dropspaces is a game for two players, one who types in a
sentence and the other who must guess the sentence. The
computer clears the screen and then drops the spaces between
the words in the original sentence, which can sometimes be
difficult to decipher.

PLAYER &2, MHAT IS5 THIS SENTENCE HMITH
THE FPROPER SPACES?

HOWOLDISYOURSISTER

2 R: *x% DROFSFACES #*#%%

4 R: COFYRIGHT (C) 1982

& R: BY ANDY HALL

100 T

110 T:THIS IS A GAME THAT DROFS THE SF
ACES FROM A FERSON™S SENTENCES.

120 T

120 *00PS T:iHOW MANY FLAYERS (1-2)7 \
140 AIHN

150 J ((HNC 1) + (#N2) )t #00FS

160 *AGAIN T (#N=2) :0ONE PLAYER SHOULD L
EAVE.

170 PA#EN=2) 1300

180 T:

1920 T (#N=2) t:FLAYER #1,

200 T:WHAT IS YOUR SENTENCE®

210 AISSENTENCE

220 U: *DROFSFACE

230 #WRONG T (#N=2): [CLEAR]

240 T

250 T(#N=2) :PLAYER #2, WHAT IS THIS SE
NTENCE WITH THE PROPER SFPACEST

260 T(#N=1):HERE 1S YOUR SENTENCE WITH
QUT SPACES:

270 T
280 TI$SENT
290 T

J00 JHN=1) 1 #AGAIN

I10 AISBUESS

I20 T

330 M: i eSENTENCE

340 TNINO, THAT'S NOT RIGHT.

350 PANLI 300

360 IN: #*WRONG

F70 T:iVERY GOOD! LET'S DO IT AGAIN.

380 PAI 00
390 J:*AGAIN
400 E:

410 *DROPSFACE C:$TSENT=%$SENTENCE
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420 Cr$SENT=

430 *RLOOF A:=$TSENT
440 MS:LRIGHTI _

450 EN:

460 C:$TSENT=$RIGHT
470 C:$SENT=$SENTSLEFT
480 J:*RLOOF

Ropirst

Ropirst is similar to Dropspaces. However, it drops the first
letter from every word in a sentence. If you want to combine
the two programs for a more complex challenge, you would
have to add the *DROPSPACES module at line 410 in the
Dropspaces program to Ropirst. Try it for a better idea of how
powerful the modules in PILOT are.

E
o
m

Xs i FOR THDO PLAYERS.
OME PLAYER TYPES IN A SENTEMCE MHILE
THE OTHER PLAYER IS5 OUT OF THE ROOGOM.
THE COMPLUTER THEMN LOOKS AT THE
SEMTENMCE AND DROPS THE FIRST LEYTTER
FROM EVERY WNWORD .

AFTER THE SECOND PLaOYER COMES BaACk
IM, HE LOCOKS AT THE NEK UERSION OF
THE SENTEMCE AaND GETS TO TRY TO
EggURE OUBT HHAT THE ORIGINAL SENTENCE

HIT ANY KEY T0 BEGIN.

AFTER DROPPING THE FIRST LETTER OF
EACH HWORD, THE SENTEMCE I5:

HERE 5 ROBLEM 1ITH HAT OODSTER F URS

PLAYER f12: HWHHRAT HAS THE ORIGIMAL
SENTENCE?

THERE IS5 A PROBLEM MITHER

e *x% ROPIRST *%%*
4 R: COFYRIGHT (L) 1982
R: EY ANDY HALL
100 U ®#INSTRUCT
110 *LOOF T:I[CLEAR]
120 T:0ONE FLAYER SHOULD LEAVE THE ROOM

130 PAL300

140 T2

150 T:

160 T:FLAYER #1: WHAT'S YOUR SENTENCE?
170 AI$SENT

180 C:$SENTENCE=%$SENT

190 U:*ROFIRST

200 TIILCLEAR]

210 T:

220 T: AFTER DROFFING THE FIRST LETT
ER OF EACH WORD, THE SENTENCE IS:

270 *AGAIN T:

240 T:$8ENT

250 T:

260 T: FLAYER #2: WHAT WAS THE ORIGI
NAL SENTENCE?
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A:
M: i $SENTENCE
T:
TY:VERY GOOD!
FAY: 300
JY: #L0O0OF
: T: NO, THAT*S NOT THE ORIGINAL S
ENTENCE. TRY AGAIN.
J40 FAI3Z00
I590 J:*AGAIN
I60 E:
I70 *¥ROFIRST CIi$TSENT=¢SENT
380 CL$SENT=
E90 #RLOOF A:=$TSENT
400 MS:LRIGHTI
410 EN:
420 C:$TSENT=$RIGHT
J0 C:sA=SLEFT
440 C:$TLEFT=%LEFT
450 Uz #*NEXTCHAR
460 C(HE=1) i $SENT=$SENTSTLEFT
470 C(HE=0) I $SENT=$SENT%A
480 J:#*RLOOF
*NEXTCHAR
C:#HE=O
AL =%A
MSIL2(RIGHT) 1,
CNI#E=1
EN:
C: $A=SRIGHT
MS: $RIGHT
AI=$LEFT
MS: LRIGHT1,
Al =sRIGHT
MS:[2(RIGHT) 1,
MS: IRIGHTI$RIGHT
C:$A1=%LEFT
E:
*#*INSTRUCT T:ECLEAR]

T: THIS GAME IS CALLED ROFIRST.
T:
T: WOULD YOU LIKE INSTRUCTIONS?
Al
MY
EN:
T:LCLEAR]
T:
740 T: ROFIRST IS A GAME FOR TWO FLA

YERS. ONE FLAYER TYFES IN A SENTENCE W

HILE THE OTHER FLAYER \

750 T:18 OUT OF THE ROOM. THE COMFUTER
THEN LOOKS AT THE SENTENCE AND DROFS
THE FIRST LETTER FROM EVERY WORD.

760 T:

T70 T AFTER THE SECOND FLAYER COMES
BACK. IN, HE LOOKS AT THE NEW VERSION

OF THE SENTENCE AND GETS TO ©\

780 T:TRY TO FIGURE OUT WHAT THE ORIGI

NAL SENTENCE WAS.

790 T:
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800 T: HIT ANY KEY TO BEGIN.
810 CL@B764=255

20 *ILOOF J(RE764=255) 1% 1L 00OF
830 C:@R764=255
840 E:

ATo Z

The challenge of A to Z is to generate a short list of words
that contains all the letters in the alphabet. The computer
will check your list and let you know letters not in your list
as well as when you’ve achieved the goal. The program could
be made more complex by putting in a word counter and a
total letter counter and matching one successful list against
another for the shortest number of words or letters. Notice
that the letters that you've already used are indicated at the
top of the screen in inverse print.

1
Use
ET

L B CDEEATTRIN _MNOPRRS T U] Sdr]
TYPE IM A LIST OF WORDS THAT

ALl OF THE LETTERS OF THE aiPHaAB
USE AS FEW HORDS a5 POSSIBLE.
TYPE ""RETURN'"" aN EXTRA TIME HHERM
DOMNE .
COMPUTER
UMBRELLO
DIZZINESS
00PS, THERE'S NOT A '""F IN THERE .
KEEF TRYING!
2 R: #x A TO Z #xx
4 R: COPYRIGHT (L) 1982
6 R: BY ANDY HALL

100 R: FIND WORDS THAT USE ALL THE LE
TTERS IN THE ALFHARET.

110 Cr$ALFH=ARCDEFGHI JELMNOFRQFSTUVIWXY Z
120 *#L0O0OF C:$LETTERS=%

1370 C:$USED=$ALFH

140 T:L{CLEAR] [QICZB(R)Y ILE]

150 T: i $USED

160 T: CZIE28(R)ILC]

170 T:

180 C:$WORDLIST=_

190 T TYFE IN A LIST OF WORDS THAT

USE ALL OF THE LETTERS 0OF THE ALFHABET
. USE AS FEW WORDS AS FOSSIBLE.

200 TITYFE "RETURN" AN EXTRA TIME WHEN
DONE.

210 T:

220 C:#C=0

230 #LLOOF A $WORD

240 M:LRIGHTZ,

250 JIN: #CHECK

260 C:4WORDLIST=%WORDL IST$WORD

270 CrHC=#C+1



U: *UFDATE

J: *_|_OOF

*CHECE. C:$A=$ALFH

#ClL OOF Uz *NEXTCHAR
J(#E=1) 1 ¥FINISHED

AT =$WORDLIST

M: LRIGHT 1¢A1

JY: #CLOOF

T:00FrS, THERE™S NOT A "$A1" IN THE
KEEF TRYING!

J: *LLOOF

*FINISHED T:

T:VERY GOOD!' YOU DID IT IN #C WORD

T(H#C< 1) 19!

T(HC=1):!

C: #D=#C~-1

T(HD 1) ITRY TO DO IT IN #D DR FEWE

R WORDS.

440
450
450
470
480
490
500
10
520
530
S40
550
560
S70
580
590
LHOO
610
620
&30
&40
650
6560

FAI 300

J %L OOF

*UFPDATE C: $TEMFP=¢$WORD
C:#vy=2E84

*ULOOFP C:$A=¢TEMF

L #*NEXTCHAR
J(#E=1) I ¥PRINT
C:$TEMF=%A

Al =%USED

MS: %A1l
Ci#lL=2178+@@178+6

J (@B#L=32) : *ULOOF

JN: *ULOOF
C:EBHL=EE#L\128+128
C: $USED=%LEFT$AISRIGHT
J o #ULOOP

*FRINT FOS:7,1
T:$USED

C: @BB4=#Y

E:

*NEXTCHAR

C:#E=0

R:@178 IS FOINTER TO START OF STRI

NG MEMORY

&L&70
680
&90
700
710

20
ONE
730
740
750
760
770
780
790
800
810
820
830

C:#P=2178+4
RILENGTH OF $A

C: #F=2B#F

C(#F=0) 1 #E=1
E(#F=0):

R: ENSURE THAT $A1 IS DEFINED AND
CHARACTER IN LENGTH
CisAt=»

RIWHERE TO FUT $Al
Cl#P=@178+8@178+6
RIWHERE TO GET %A
C:HT=E178+5

C: @B#F=EBH#T
RILENGTH OF $A
CiHT=#T-1

RIMAKE LENGTH-1
C.EB#T=@EB#T~1
CIHF=@E#T
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840 E (#F=0):

850 Ci#T=#T+1

860 C:#F=#T+1

870 R:MOVE STRING DOWN IN MEMORY
880 *NEXTLOOF C:@R#T=EB#F

890 C:H#F=#F-1

QO E(#F=0):

F10 C:HT=#T+1

P20 Cr#F=#F+1

PI0O J:#NEXTLOOF

Guess the Code

This program lets you create an alphabet substitute code. The
computer then tests you on the code. Modifications to this
program could consist of translating words and messages into
your code or creating a two-person game where one person
wrote a message, the computer translated it into code, and the
second person had to decode it. It would also be possible for

someone to write a message in code and have the computer
decode it.

].ZS THE CODE FOR R7? S
:.[5 THE CODE FOR u? v
I::S THE €CODE FOR Z7 &
{S THE CODE FOR U? MW
L 3 ]!CS THE CODE FOR E7? F

HHAT X5 THE CODE FOR F? G

2 R *%## GUESS THE CODE #*%%

4 R: COPYRIGHT (C) 1982

6 R: BY ANDY HALL

8 R:

10 RI  FROM THE BASIC PROGRAM BY
12 R: TED KAHN

14 R:

100 C:$CODE=
110 C:$ALPHA=
»N,0,F,E,R, S,
120 T:L[CLEAR]
130 T: TYPE YOUR SECRET CODE FOR EACH
140 T: LETTER OF THE ALPHAEBET.

150 C:$A=%ALFPHA

160 #USED T: USE EACH LETTER ONLY ONCE

A,B,C,D,
TaUs VW,

170 *LOOF A:=%$A



180 MS:i 1,

120 TN:I[CLEAR]
200 JINI*GAME
210 T

20 T: WHAT IS YOUR CODE FORS$LEFT? \
230 A:$CHAR
240 A:=%CODE
250 M:$CHAR
260 JY:*USED
270 C:$A=$RIGHT
280 C:s$CODE=$CODE$CHAR,
290 J: #*L0OOFP
300 *GAME C:#L="\26+1
310 C:4C=%CODE
320 C:sA=%ALFPHA
330 *GLOOP Cr#l=#L-1
340 AI=%A
350 MS: !,
J60 Crél=$LEFT
370 C:$A=$SRIGHT
380 A:=sC
390 MS: i,
400 C:$C=$RIGHT

410 J(#L.>0) I *GLOOP
420 T:
430 T:WHAT IS THE CODE FORS$L7T \
440 A:$GUESS
450 M:SLEFT
460 TY: GOOD!
470 T:

480 PAI R0
490 JY:*GAME

500 T: NO, THE CODE ISB$LEFT.
510 T:

520 PAI20

30 J: *GAME

Guess the Graphics

This game was designed to help you learn ATARI Computer
control graphics. Each graphics character is paired with the
letter with which it shares a key. The computer gives the
graphics character. You must guess the letter or the same key.

THIS IS A GAaME TO HELEP YOoU LEaRNM
THE ATARI CONTROL GRAPHICS. THESE
GRAPHICS CHARACTERS ARE OBTAINED BY
HOLDIMG DOMN THE [(BETE KEY WHILE You
TYPE A HORHMAL KEY.

HMHAT LETTER GOES HWITH +7 5
GODp !
HHAT LETTER GOES MWITH 4% O
GOOD ¢
WMHAaT LETTER GOES WITH | B

NG, THE LETTER IH5% V.
WHAT LETTER GOES WITH k7 J
GOoD

MHAT LETTER GOES MWITH u? I
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2 R: *#% GUESS THE GRAFHICS *#*x

4 R: COPYRIGHT (L) 1982

6 R: BY ANDY HALL

8 R:

10 R: FROM THE BASIC FROGRAM
12 R: BY TED KAHN

14 R:

100 CieALFHA=AIBiCiDIEsFiGiHs IsJsKiLIM
INGOIPIOIRISITIUSVIWI XS Y Z5§

110 C:sCTR=LAJSLBIZECISEDISEEISLFIS LG
SUHIFLIIs 0T ER IS CL s IMIZINIS OIS EFIGEL
@1iCRIZCSISLTISLUISEVISIWIS XIS EYIRLZD
120 T

170 T THIS 18 A GAME TO HELF YOU LE
ARN THE ATARI CONTROL GRAFHICS. THESE

GRAFHICS CHARACTERS ARE OBTAINED N

140 T:BY HOLDING DOWN THE CTRL KEY WHI
LE YOU TYFE A NORMAL KEY.

150 T:

160 FAI200

170 *GAME Ct#HL=7\26+1

180 C:$C=%CTR

190 C:4$A=SALFHA

200 *L0O0OF C:#L=#L-1

210 Ar=%C

220 MSIi

270 C:$L=%$LEFT

240 C:$C=$RIGHT

2590 Al =%A

260 MS:i

270 C:e4A=$RIGHT

280 J(#HL Q) #LOOF

290 T:WHAT LETTER GOES WITHSLY \

Z00 AL SGUESS

I10 MIsLEFT

Z20 Ty: GOOD!

EZZ0 T:

340 JY:*GAME

Z50 T: NO, THE LETTER IS®LEFT.

I60 T:

I70 J:1*GAME

Cryptogram

Cryptogram is the most elaborate word game in this book. It
is playable on four different levels. The alphabet at the top of
the screen registers those coded letters that you have decoded
correctly. Though it’s quite long, it is worth copying since it
presents a series of challenges to sophisticated readers as well
as to beginners.



B D RY P YO R THERTY
[ LS ATY S T [~ i
Wr RNy : LW LS e
it ML faN D
WHE EMGLISH
MHOT  THE

MERE aRE o FEM NS 70 HELE YOu

[ WYL T
Lo THE MOST DOMMOBRLY UHED LEVTTERS XKW
EMGL S aRE £, T, o, D, X, AMD N,
ra » M O THE LDOROLT FOR THIMGS LIKE
0 - BT WG LEVITERS, ITWNGLE LETTERS
(4 DMLY BE "ot DR . BT
HET oMY KEY T COMYIMUE

HERE ARE YOaUR O TIOMNTS:
i. EASY SENTEMCE ., OMLY VOMELS EMOCODED .
2. EAaSY SENMTEMCE, EQERYTHIMG EMCODED .

. HahlRkD SENTEMCE, 1% 0OF abLPHABET
ENCODED |

4. HaRD SENTENCE ., EVERYTHING EMCOCRED .

HHICH OGPTIODON DO YOI MWOMT C2-—-a32 B

LtiBCDEFGHIJKLMNOP‘OR‘.}TLIUNHY.Z l

Hak HUGH CIM Yabk JEMPE?

[YATETI  pTEYETIY]  CTXOORYD  CVITXIVI  CTEemexyog
Xl (AEaXokal Cafulel Calafald leediediil

EMTER QUW GUESS FOR G LETTER, OFR
DGUESS IF YOU MHAaWMT TG GUHESS THE
SEMTENRGE

[ ]

2 R: #% %% CRYPTOGRAM #*%%%

4 K: COFYRIGHT (C) 1982

& R: BY ANDY HALL

100 Ui *INSTRUCT

110 *AGAIN VNEW

120 C:$ALFH=ABCDEFGHI JKLMNOFGRSTUVWXYZ
130 C:$Al=*

140 C:$ALFHAUSED= $ALFH_

150 Uz *VERSION

160 T:PLLEASE WAIT & LITTLE BIT . .

170 C:$CROSTIC=_

180 J (#S=0) : *EASYSENT

190 C:#R=7\19

200 A =#R

210 M:118,17,16,15,14

220 JM: *MESS18, *MESS17, ¥MESS 16, #MESS1S
, *MESS14

230 MI13,12,11,10,9,8,7,6,5,4,5,2,1,0
240 JM: *MESS17, #MESS12, *MESS11, *MESS10
, ¥MESS9P, *MESSS, *MESS7, *MESS6 , #*MESSS , #M
ESS4, *MEGST, *MESS?, *MESS1 , *MESSO

250 *EASYSENT C:#R=7\5

260 A =#R

270 M14,3,2,1,0
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280 JIM: *EMESS4, *EMESSS, *EMESS2, #EMESS 1
, *EMESSO

290 %*CONT U: #CODEMAKE

I00 U: *ENCODE

310 U: *BLANKS

320 U: *GETGUESS

ITO POS:I3E,S

40 T:ANOTHER GAMET \

350 A:

J60 MY

I70 JY:#AGAIN
380 E:

I90 *MESSO C:$MESS=A TRUE FRIEND 15 S0

MEONE WHO KNOWS ALL YOUR FAULTS AND RE

ALLY LIKES YOU ANYWAY.

400 J:%#CONT

410 *MESS1 CirsMESS=IF YOU SETTLE FOR A

LMOST AMYTHING, YOU®LL CERTAINLY NEVER
GET MUCH. ‘

420 J:*CONT

430 *MESSR CreMESS=THE ACTIONS OF FEOF

ILE ARE THE BEST INTERFRETERS 0OF THEIR

THOUGHTS.

440 J:*CONT

450 *MESSE CrsMESS=THERE I8 NO TONIC S

0 POWERFUL AS EXFECTATION OF SOMETHING
TOMORROW.

460 Ji #«CONT

470 *MESS4 C:$MESS=FEDESTRIAN: A TIRED
FELLOW WHO THOUGHT HE STILL HAD A FEW
GALLONS LEFT IN. THE TANK.

480 J: *CONT

490 *MESSS C:$MESS=THERE IS NOTHING S0
SHIFTY AS A HANDFUL OF HANGERS.

S00 J:#*CONT

S10 *MESS6 C:$MESS=ALWAYS TRY TO BE k1
NDER THAN IS REGUIRED.

520 J:*CONT

S30 *MESS7 C:$MESS=6RASF A SUBJECT AND
THE WORDS WILL FOLLOW.

540 J:#CONT

S50 *MESS8 C:$MESS=HEE KIND 70 YOUR CRI
TICS: THEY WILL WONDER WHAT YOU ARE UF
T0O.

560 J:#CONT

570 *MESS9 (C:$MESS=THERE IS NO RULE WI
THOUT THE EXCEFTION.

580 J:#CONT

590 *MESS10 C:$MESS=TO ALL WHO LOVE T0
GET LETTERS: HE WHO WRITES SHALL RECI
EVE.

600 J:*CONT

610 *MESS11 C:$MESS=S0OME FEOFLE FLAY A
FAIR GAME OF GOLF ~— THAT IS, IF YOuU
ARE WATCHING THEM CLOSE ENQUGH.

620 J:#CONT

670 #*MESS12 Ci$MESS=NEVER FUT OFF TILL
TOMORROW ANYTHING YOU CAN DO THE DAY
AFTER TOMORROW.

640 J:#CONT



650 *MESS1Z C:$MESS=N0O MAN IS WISE ENO
UGH NOR GOOD ENOUGH TO BE TRUSTED WITH
UNLIMITED FOWER.

660 J: *CONT

670 *MESS14 C:$MESS=SELL NOT YOUR CONS
CIENCE WITH YOUR GOODS.

680 JL*CONT

690 #MESS15 C: $MESS=0FFORTUNITIES AFFE
AR TO BE MUCH BIGGER GOING THAN COMING

700 J:I#CONT
710 #MESS16 C:sMESS=WHEN SUCCESS TURNS
A MAN"S HEAD, HE FACES FAILURE.
720 J:#CONT
7E0 #¥MESS17 C:$MESS=A FRIEND 1S TO RE
TAEEN WITH HIS FAULTS.
740 JI#*CONT
750 *MESS18 C:$MESS=0ONE FALSEHOOD SFOI
LS & THOUSAND TRUTHS.
760 JI#CONT
770 *EMESSO C:$MESS=5HE WAS THE FABTES
T IN HER CLASS.
780 J:*CONT
790 *EMESS1 C:$MESS=CAN YOU STAND ON Y
OUR HANDS?
800 Ji *CONT
810 *EMESS2 C:$MESS=HOW HIGH CAN YOU J
UMF?
820 J:#LCONT
30 *EMESST C:$MESS=MY DOG HAS FLEAS.
840 J: *«CONT
850 *EMESS4 C:$MESS=]1 USED TO GET DIZZ
Y A LOT.
860 J:*CONT
870 *CODEMAKE C:#R=7\6
880 C:+CODE=#KR
890 A:=%EASY
QOO0 MIO
P10 CNI$CODE=EASY$EASY
P20 CrHA=7\4+1
PT0O *CODIFY A:=%CODE
?40 M:EASY1Z,EASY,0,1,2,3,4,9,
P50 JIM:*EASY13, *EASY, *CODEO, #*CODE 1, *CO
DEZ, #*CODEZ, *CODE4 , *CODES
P60 #CODEO Cr#F=155-#F
70 E:
280 *CODE1 C:#F=2% (#F-64) +64
PO C(HF »90) : #F=#F-25
1000 E:
1010 *CODEZ C:#F=#F~2
1020 C(HF<6D) tHF=H#F+26
1030 E:
1040 *CODEZ C:#HF=#F+3
1050 C(H#HF =90) I #HF=H#F-26
1060 E:
1070 *CODE4 C:#F=#F-1
1080 C(HF<63) I #F=#F+26
1090 E:
1100 *CODES C:#HF=#F+1
1110 C(HF >90) I #F=#F~26
1120 E:
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1130 *EASY A:#C=$EASY

1140 J(HC\2#13Z+64=77) i *EASYL
1150 E(#F=77):

1160 C:#F=#F+#C

1170 C(RHFT77) i #F=#F~13

1180 E:

1190 *EASYL EL(#F<=77):

1200 C:#F=#F-#C

1210 C(HF<T77) tHF=#F+13

1220 E:

1230 *EASY1E

1240 FO65) ® (HFC 269) * (#F

1250
1260 *ELOOF C(#F=65) @ #56=69
1270 C(H#HF=69) I #G=73

1280 C(#F=73) 1 #6=79

1290 C(#HF=79) : #5=85

1300 C(HF=85)  #G=65

1310 C: #F=#06

C:#C=#C-1

J (#C >0) I *ELOOF

E:

*ENCODE C: $TMESS=$%MESS
1360 *ELOOFZ C:$A=$TMESS
1370 U *NEXTCHAR

1380 C:$TMESS=%A

1390 C:#P=@178+328178+6

1400 CIHF=3EB#P

J CCHFCET) + (#F =90) ) =t #NCONT
U: *CODIFY

C: ap#F=#F

#*NCONT C:$CROSTIC=%CROSTIC$A1
SO(HE=1):0

E(HE=1):

S0: #F

JI*ELOOFZ

*BLANKS Ci4TMESS=$MESS
1500 C:sBLANK=_

1510 *BLOOP C:$A=¢$TMESS

1520 Ui *NEXTCHAR

1530 C:sTMESS=%A

1540 C:#P=@2178+28178+6

15350 C: #F=@E#P

1360 C(H#F=32) I $BLANK=$BLANK _
1570 J (#F=32) : *BLOOF

1580 A:I=$ALFH

1590 M@ %A1

1600 CY:i$BLANK=$HLANKX

1610 CN:$BLANEK=$BLANK$AL
1620 S50 #F

1630 J (#E< 1) 1 #BLOOF

1640 S0:0

1650 E:

1660 *CLEARTEXT T:[CLEAR] [RIERB(R) 1
(M=

1670 T: i $ALFHAUSED )

1680 T: [ZIC2B(R) 1LC]
1690 FOS:2,4

1700 T:sCROSTIC

1710 FOS:2,8

122



T SRLANE,

E:

*CORRECT

CIR@R1373=16

CiEB13I74=2

WRITE:S,

WRITE: S,

1790 WRITE:S, YOu GOT IT'!
1800 Ci#1=3

1810 C:#C=3

1820 C:#F=11

1830 *SOUND C: #FP=#F+1
1840 SO #F, #1

1850 C:@B708=@B708+164
1860 Ci@R712=@R712+16
1870 PA: 14

1880 C:#N=12+#1

1890 SO:#N,#I

1200 C:@Rr708=@B708+16
1910 C:@B712=@B712+16
1920 PA:14

1930 Cri#N=17+#1

1240 SOI#N,#I

1950 C:@B708=8R708+16
1960 C:@EB712=@B712+16
1970 FA(HC=1):45

1980 PA(H#C1) 127

1990 C(#C=1) 1 #I=#I+2
2000 Ci#I=#I+3

2010 C:HC=#C—1

2020 J(#C>0) : *SOUND
2030 S80:0,0

2040 PA: 150

2050 GR:IQUIT

2060 C:EE708=40

2070 C:@B712=0

2080 E:

20920 *NEXTCHAR

2100 C:#E=Q

2110 C:#F=@178+4

2120 Ch:#F=@B#F

2130 C(#F=0) s #E=1
2140 E(#F=0):

2150 C:#E=0O

2160 CrsAl=*

2170 Ci#F=@178+8@178+6
2180 Ci#T=2178+5

2190 C:#F=ERH#T

2200 C:ABHP=#F

2210 CoHT=#T~-1

2220 Ci#F=EE#T-1

2230 C:@B#T=#F

2240 C(#F=0Q) : #E=1
2250 E(#E=1):

2260 CiHT=#T+2

2270 CL#C=5

2280 *NLOOF C:#T=#T-1
2290 CiHN=#T~1

2300 C:@R#T=E3E4#N

2310 Cr#C=#C-1

2320 J (HC0) 2 *NLOOF
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2330 Coe#T=@24#T-—1

2340 CiE178=@178+1

2350 E:

2360 *BETGUESS

2370 U *CLEARTEXT

2380 POS:I2,13

2390 T:IENTER YOUR GUESS FOR A LETTER,
OR "GUESS" 1F YOU WANT TO GUESS THE SE
NTENCE.

2400 T:

2410 A:$GUESS

2420 M:GBUESS

2430 JIN:#LETTER

2440 T

2450 TIWHAT DO YOU THINK THE SENTENCE
Is?

2460 T:

2470 A $GUESS

2480 M:$MESS

2490 JY:*CORRECT

2500 T:

2510 T: NGB, THAT"S NOT IT.
2520 PAI 190

2530 J:#GETGUESS

2540 #LETTER MS:=

2550 JIN:I #GETGUESS

2560 Cr$TCROS=$CROSTIC
2570 C:$TRLANK=$BLANE
2580 Crel TEMF=$LEFT

2590 C:3A=$RIGHT

2600 U *NEXTCHAR

2610 C:$RTEMF=%A1

2620 Cr$A=%L TEMF

2630 U #NEXTCHAR

2640 CisLTEMP=%A

2650 U: *GDODLET

2660 T(HE=1):LDOWN]I NO, THAT*S NOT RIG
HT.

2670 FACHE) - 120

2680 J (#E) 1 *(GETBUESS
2690 C:$BLANK=

2700 *LLOOF A:=$TCROS
2710 MS:$LLTEMF

2720 CN:I$BLANE=%BLANK$ TRBLANK
p 0 SON: O

JINI #GETGUESS
C:sTCROS=$RIGHT
CI$STRING=%LEFT
2TT7O U #LENGTH

2780 CrHN=H#.

2790 Cr$CHAR=LRIGHT]
2800 U *STRINGMAKE

2810 C:$A=3$TBLANK

2820 CIi#F=2178+5

2830 C:#G=REH#F

2840 A:=¢$TBLANK

2850 MSILRIGHTI$STRING%
2860 C:$TBLANK=$RIGHT
2870 MS: I $MATCHSRIGHT
2880 C:sA=%LEFT

2890 U (HG< »32) : *NEXTCHAR




2900 C:$ATEMF=%A

2910 C:$A=¢RTEMF

2920 C:#FP=@178+5

2930 C:RE#F=2R#FP+128

2940 C:$BLANK=$BLANK$SATEMF$A

2950 §0:23

2960 PAL4

2970 S0:0

2980 J:#L L DOF

2990 *INSTRUCT T:LCLEARRI]

IO00 POS:Z2,4

3010 TITHIS 18 A GAME OF CRYPTOGRAMS-

T:

TO3O TiWOULD YOU LIKE INSTRUCTIONS? \
040 Al

TS0 MY

I060 EN:

IO70 T:ECLEAR]

3080 T

I090 T:A CRYPTOGBRAM IS A SENTENCE THAT
HAS HAD SOME OR ALL OF ITS LETTERS CH

ANGED BY MEANS OF A CODE. \

Z100 T:IT IS UFP TO YOU, USING DONLY YOU

R WITS AND A FEW UBSERVATIONS AROUT TH

E ENGL.ISH LANGUAGE, TO

3110 TIFIGURE OUT WHAT THE SENTENCE 1S

F120 T

T130 T:i:HERE ARE A FEW HINTS 170 HELF YO
U ALONG:

2140 T

F150 T: 1. THE MOST COMMONLY USED LETT
ERS IN ENGLISH ARE E, T, A, 0O, I, AND
N,

I160 T:

F170 T: 2. BE ON THE LOOKOUT FOR THING
S LIKE REFPEATING LETTERS, SINGLE LETTE
RS (CAN ONLY BE "A" OR "I"), ETC.

180 T

3190 T: HIT ANY KEY TO CONTINUE.
DO Us *WAITHEEY

210 T:LCILEARI]

I220 T: 3. EACH CODE HAS A LOGICAL RUL

E TO IT —— IT 8 NOT RANDOM.

3230 T

3240 T: 4. YOU MAY FIND YOURSELF WITH

THE SAME CODE FOR ANY TWO GAMES.

JI250 T:

3260 TIWHEN THE GAME GETS GOING, YOU H

AVE TWO OFTIONS: EITHER TO GUESS A LET
TER OR GUESS THE SENTENCE.

I270 T:IF YOU THINE, FOR EXAMFLE, THAT
IN THE CODIFIED VERSION "S" STANDS FO

R "T", YOU WOULD TYFE, "S=T". \

3280 TUIF YOU WANT TO GUESS THE SENTEN

CE, TYFPE "GUESS" AND THE COMFPUTER WILL
TAKE YOU ON FROM THERE.

JI290 T

3300 T:THERE ARE FOUR DIFFERENT VERSIO

NS OF THE GAME. OFTIONS 1 AND 2 ARE RE

COMMENDED FOR THOSE \
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IFZ10 TIJIUST STARTING TO LEARN HOW TO S
OLVE CRYFTOGRAMS.

IER2O0 T

T: HIT ANY KEY TO BEGIN.
U *WAITKEY

T:ECLEAR]

E:

*LENGTH C: #L=0
C:$CRIGHT=L2(RIGHT) 1

T390 Ar=%$STRING

F400 *LENLOOFP MISCRIGHT,

Z410 EN:

FT420 Cr@L=4#L+1

Z470 CreCRIGHT=%CRIGHTLRIGHT1

3440 J:+LENLOOF

Z450 *STRINGMAKE C:$STRING=

J460 EC(HN<L)

F470 #STRINGLDOF C:$STRING=%STRINGHCHA
R

3480 C:#HN=#N—-1

Z490 J (#NFO) D xSTRINGLOOF

3500 E:

3510 *GOODLET Ci#E=0

IHR0 CisA=$RTEMF

IST0 CL#F=2178+5

IG40 C:#F=3B#F

E850 Ur*CODIFY

I960 CreA=$LTEMF

E870

BEHF) D HE=]

E(#E=1):

AL =%ALFHAUSED

MS L SRTEMF

TN:LDOWNI THAT®S ALREADY RBEEN USE

C:$A=$MATCH

C:#P=@178+5

C:@B#F=EE#F+128

C: $ALFHAUSED=$LEF T$A$RIGHT

E:

#VERSION T:UCLEAKI

POS:IZ, S

T:HERE ARE YOUR OFTIONS:

T:

T:1. EASY SENTENCE, ONLY VOWELS E

NCODED . \

3750 T:

3760 TiZ. EASY SENTENCE, EVERYTHING EN

CODED.

3770 T:

3780 T:3. HARD SENTENCE, 1/2 OF ALFHAE

ET ENCODED.

3790 T:

3800 T:4. HARD SENTENCE, EVERYTHING EN

CODED.

IB10 T:

3820 *VLOOF T:

2830 TIWHICH OFTION DO YOU WANT (1-4)7
\
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3840 AI#HO
38O J((HO<C1)+(#0-4) ) 1 #VLOOF
I86O C:HS=¥0-1/2

3870 C(HO\2=0) :$3EASY=0
3880 C:r#A=7\11+1
3890 C(#0=3) : SEASY=#A

3900 E(#0< 1)

I910 Ci$EASY=13

3920 CiHA=T\4+1

Z930 C:$E=#A

3940 E:

3950 #WAITKEY C:@B764=255

3960 *WAITLOOP J(@B764=25%): *WAITLOOF
1970 C:ER764=25%5

3980 E:

Anagrams

This PILOT version of anagrams has three levels of difficulty.
You select a level, decide whether you want hints, and begin
the game by using the [OPTION], [SELECT], and [START]
keys on the right of the keyboard of the ATARI Computer.

Anagrams are word mixings. An anagram changes around
the letters in a word; you must guess the original word. Here
is a simple computer-generated anagram from level 1 of our
game, along with a correct guess.

(= BN -

Bail

Here’s a challenge from level 3, the most difficult level.
See if you can figure out the word.

O o I ECFe T

2 R: *#%% ANAGRAMS %%%
4 R: COFYRIGHT (C) 1982
6 R: BY ANDY HALL

IO UI*WAITKEY

100 *RERUN VYNEW %
110 Uz*INITIALIZE
120 GR:QUIT

130 C:@R712=120
140 CLOSE:S

150 U:*DISPLIST
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700

720
730
740
750
760

*AGAIN U #*GETWORD

C:@R708=252
Ci@B709=126

Uz *MIXUF

*MAINLOOF U:*DISPLAY

C: #Q0=0

U *GETGUESS
J (#0=1) : *RERUN
Ul *EVALUATE

J (#M=0) I *MAINLOOF

U #G0O0D
J: #AGAIN
E:

*DISFLIST Ci#L=1534

C:@B#L=112
Ci#L=#L+1

C:@B#L=112
Crdl=#_+1

C:ep#L=112
CrL=#L+1

C:@B#L=71

C:#l.=#L+1

C: @#L=E88

CHL=#L+2

C: #C=8

*DISFLOOF C:@E#L.=7

C(#C=5) 1 @B#L_=6

CIHL=#L+1
CrHC=#C~-1

J(HC+0) 1 #DISPLOCF

C:#C=6

*DISFLOOFZ C:RaE#lL=6

Cl#l=#HL+1
Cl#C=#C-1

J(HCH0) : #DISFLOOF2

CiRB#L=65
C8lL=#_+1
C:@#L=1536
C:@560=153

C: $STRING=$WORD

Ul #LENGTH

Ci#X=(20-%#L)/2

E:

*INITIALIZE C:@B1373=8

C:@B1374=1

C (#D=0) : #D=1
C(#Y=0) 1 #Y=9

C(#H=0) : SHINT=N
C(#H=1) : $HINT=Y

WRITE:S

C:@Rr709=202
C:@B710=148

C:@p84=3
WRITE:S,
WRITE:S
C:@B84=9
WRITE:S,
C:@B84=12
WRITE:S,
C:@B84=15
WRITE:S,

anagrams

DIFFICULTY

HINTS

INSTRUCTIONS

#D

SHINT



770 POS:1,#Y

780 WRITE:S,L[J]

790 *ILOOP C:#C=15
800 *#ILOOF1 C:#C=#C-1
810 J((H#C>0) * (RRSI279=#+) ) 1 *ILOOF1
820 C: #kK=@BS53279

830 J(#Kk=7):#*IL0OOF
840 J (#K=3):#0PTION
850 J (#K=3) : #SELECT
860 J (#K=6) 1 ¥START
870 J:»IL.00F

880 *0OFTION

890 J(#Y=12) 1 #HINTS
FO0 J(#Y=15) I #INSTRUCT
P10 FPOS:I16,9

P20 C:#D=#D+1

P30 C(#D>3) : #4D=1

P40 C:H#HN=#D*5+4

P50 WRITE:S, #D

960 S0: #N

P70 C:#N=#N+2

980 FAI3

0 C:HN=#N+2

1000 SO:#N

1010 FAIZ

1020 S0:0,0

1030 J:#*ILOOP

1040 #*HINTS C:#H=1~#H
10350 C:#N=#H*10+10
1060 FPOS:16,12

1070 WRITE (#H=0):15,N
1080 WRITE (#H=1):5,Y
1090 S0O:#N

1100 FA:8

1110 8020

1120 J:+IL0O0OF

1130 *SELECT POS:i,#Y
1140 WRITE:S, _

1150 CrH#Y=#Y+3

1160 C(HY»15) 1 #Y=9
1170 C:#N=#Y

1180 S0:#N

1190 PA:3

1200 C:#N=#N+5

1210 S0:#N

1220 PA:3

1230 C: #N=#N+5

1240 S0O:#N

1250 FA:IZ

1260 S0:0

1270 POS: 1, #Y

1280 WRITE:S,L[J]
1290 J: *IL.OOF

1300 *START S0:27
1310 PAZL1O

1320 S0:0

1330 PAIL1O

1340 S0:27

1350 PA:10

1360 S0:0

1370 E:
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1380 *INSTRUCT U:#INSTRUCTIONS

1390 J:*INITIALIZE

1400 *GETWORD J(#D>1):*DIFF2

1410 C:4WORDS1=THE®*CAT/ACT*RAT/ TAR*ATE
/EAT/TEA*DOG/GOD*EAD/DAR*

1420 C: sWORDSZ2=RUM*MUD®*NUT*FAT/TAF*L_IT
#FIT/TIP*PEN*FAN/NAF *RAN*

1430 C:#W=15

1440 *TAKEWORD C:#R=7\#W+1

1450 C:4C=1

1460 *GETLOOF C:$TEMF1=WORDS#C

1470 C:r$TEMP=%$TEMP1

1480 C:#C=#C+1

1490 *GETLOOF2 A:=%TEMF

1500 MG »

1510 JN: *GETLOOF

1520 C:#R=#R—-1

1530 Cr$TEMP=$RIGHT

1540 J(#R-0) 1 #GETLOOFZ

1580 AI=sLEFT

1560 MS:/

1570 C:$WORD=$LEFT

1580 CY:$0THERS=$RIGHT

1590 CN:$0THERS=

1600 C: $A=$WORD

1610 U: *NEXTCHAR

1620 C:sWORD=%A

1670 E:

1640 *DIFF2 J(#D=3):*DIFFZ

1680 C: $WORDS1=THROW/WORTH*STRAY/TRAYS
*GRAFH*MUSTC#*START/ TARTS*FHOTO*

1660 C:sWORDS2=SWITCH*VOLUME*FRESH*CHA
IR#L IGHT*#GLOVE®*SFRAY /FRAYSH*

1670 Cr#W=13

1680 J: *TAKEWORD

1690 *DIFFZ C:$WORDS1=VARIABLE*MACHINE
*CASSETTE*DIFFICULT*PUZZLE*NATIONAL *
1700 C:$WORDSZ=ANAGRAM®*CREATION/REACTI
ON¥FPITCHER*HARDWARE*TELEVISION*

1710 Cr#W=11

1720 J: *TAKEWORD

1730 *MIXUF CIi$MIXED=

1740 C:4STRING=$WORD

1750 U *LENGTH

1760 C:#N=#L

1770 C:$CHAR=_

1780 U: *STRINGMAKE

1790 C: $CORRECT=4STRING

1800 C:$WTEMP=$WORD

1810 *MLOOF J (#L=0):*MIXEND

1820 Cr#N=7\#L+1

1830 C:$CHAR=[RIGHTI

1840 U: *STRINGMAKE

1850 AI=$WTEMF

1860 MS:$STRING,

1870 C:$STRING=$RIGHT

1880 MS: $RIGHT

1890 C:$A=$STRING

1900 U: *NEXTCHAR

1910 C:$MIXED=$MIXED®$A1

1920 C:SWTEMP=$LEFT$A



1930
1940
1950
1960
1970
1980
1990
2000
2010
2020
2020
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200
2210
2220
P au.

2240
2250
2260
2270
2280
2290
2300

2310

2230

2380
2IQ0
2400
2410
2420
2430
2440
2450
2460
2470
2480
2490
2500
2510
2520

2530

Cr#L=#L-1

J: *MLDOF

*MIXEND

Az =$WORD/$0DTHERS

Mz $MIXED
C:$A=$MIXED

U *LOWER
C:$LMIXED=%A

EN:

J:%MIXUF

*LENGTH C:#L=0
*LENLOOF A:=$STRING
MS: L2 (RIGHT) 1,

S $STRING=$RIGHT
EN:

Cr#L=#HL+1

J: #LENLOOP
*STRINGMAKE C:$STRING=
*MAKELOOF ©2 #N=#N~1
C: $STRING=$STRINGSCHAR
J (#N=0) 1 *MAKELOOF
E:

*LOWER C:#P=@178+4
C:#C=BE#F

*LOWLOOF C:#P=#F+1
C: @BHE=EEHP +32
C(@B#F=64) ; BEH#P=32
C:#C=#C—1

J (#C»0) £ *LOWLOOF

E:

*REVERSE C:#F=@178+4
C:#C=BEHP

*REVLOOF C:#F=#F+1
C:BE#F=REH#FP+128

C (2B#F=160) : @R#F=32
C:#C=#C-1

J (HC+0) 1 *REVLOOF

E:

*DISFLAY C:$STRING=$WORD
Uz *LENGTH

CI#X=10— (HL/2) - (#L\2)
T:[CLEAR]

FOS: #X,2

T:$LMIXED

FOST#X,3

T: $CORRECT

=

*GETGUESS S0: 27
PAZLS

s0:0
C:$STRING=$WORD

Ut *LENGTH

POS: #X, 3

A: $BUESS

M:QUIT

JY:#QUIT
C:$STRING=%$GUESS
C:#N=#L_

Uz *LENGTH

J (#N=#L) 1 *NORMAL

O HL=#N
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2540
2580
2560
2570
2580
2390
2600
2610
2620
2630
2640
2650
2660
2670
2680
2690
2700
2710
2720
2730
2740
2780
2760
2770
2780
2790
2800
2810
2820
2830
2840
2850
2860
2870
2880
2890
2900
2910
2920
2930
2940
2950
2960
2970
2980
2990
3000
T010
F020
3030
040
3050
J060
JI0OT70
3080
JO0
3100
3110
F120
J130

3140

50: 6
FAISO
S0: 0
FOSI#X,3
T:
JI#GETBUESS
*#NORMAL. C: #L=#N
£:
*EVALUATE C:#M=0

1 =%WORD/$0THERS
M: $GUESS
CY:#M=1
E((#M=1)+ (#H=0) ) :
C:$CORRECT=
C:$TEMP=$WORD
CiSTEMF2=$GUESS
*ELOOF C: $A=$TEMP
U *NEXTCHAR
CI$LET=%A1
C:4TEMF=%A
C:$A=STEMP2
LIz *NEXTCHAR
E(#E=1):
C:$TEMF2=%A
AI=%A1
MISLET
CY:$CORRECT=$CORRECTSLET
CN:$CORRECT=$CORRECT _
J: *ELQOP
*CUIT FOS:I2,5
T: THE WORD WAS "$S$WORD".
FAI200
C: #0=1
E:
*G00D C:#C=4
#G00DLOOPO C:#N=24
*#GOODLOOF SO0: #N
C (#N\2=0) 1 @B708=272--BR708
FAL1
Ci#N=#N+1
J (8N 22) @ #G00DLO0OF
Ci#C=8#C-1
S0: 0
PRI
J (#C>0) : #GQ0DLOCFO
E:
*NEXTCHAR
C:#E=0
C:#FP=2178+4
C: #F=@EB#F
C(#F=0) : #E=1
E(#F=0) ¢
CrsAl=x
Ci#P=@178+@E2178+6
C:H#T=R178+5
C.@BH#P=2B#T
C:#T=#T-1
C:EepH#T=@EB&#T~1
Cr#F=2ERH4T
E (#F=0):
C:HT=#T+1



J150 CLHP=#T+1

3160 *NEXTLOOP ClEBHT=ERH#F

F170 CLH#F=#F~1

E(#F=0):

CiHT=%#T+1

C:#F=#F+1

J i *NEXTLOOF

*INSTRUCTIONS CLOSE:S

T:[CLEAK]

C:®B755=1

0 T:

IR60 T "ANAGRAMS" IS A SIMFLE GAME
TO FLAY. I FICE A WORD, SCRAMEBLE ITS L
ETTERS, AND YOU GET TO \

3270 T:TRY TO FIGURE OUT WHAT MY WORD

WAS.
3280 T
I290 T IF YOU LIKE, I CAN GIVE YOU

A HINT AFTER EACH TRY. 1 WILL LOOK AT
YOUR BUESS AND TELL YOU \
IZ0O TIWHICH OF THE LETTERS WERE CORRE

T:

T: HIT ANY KEY TO CONTINUE.
U: #*WAITKEY

T:[CLEAR]

T:

T SOME OF MY WORDS MAY HAVE MO

RE THAN ONE ANSWER. FOR EXAMFPLE, "TCA"
COULD BE EITHER "CAT'" OR "ACT". \
IA70 TLIF 1 GIVE YOU HINTS, THEY WILL
BE BASED ON ONLY ONE OF THESE WORDS, B
UT EITHER OF THEM WILL BE A \

380 T:CORRECT ANSWER.

?0 T:
Z400 T IF YOU GIVE UF OR WOULD LIKE
TO RETURN TO THE MENU, TYFPE "QUIT".
I410 T
420 T HIT ANY KEY.

3430 Ul xWAITEKEY

Z440 Ci@B7S5=2

Z450 E2

F460 *WAITKEY

I470 CrEB764=255

Z480 *WLOOF J(@B764=25%5) : *WL.OOF
T490 C:EBR764=255

500 E:

The Three Little Pigs

This is a “fractured fairy tale.” The computer asks questions
such as your name, the name of your best friend, the title of
a job that always bugs you, etc. Then the computer substitutes
your input into the nursery rhyme to create a slightly frac-
tured, somewhat funny personalized version of “The Three
Little Pigs.” This is a good program to modify. Change the
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questions (see, for example, lines 210, 240, 280, 320, and 360)
and change the nursery rhyme to one of your favorites. This
program presents a form that you can use in many different

ways.

» THE THREE LITTLE PIGS
ONCE THERE WERE THREE LITTLE PIGS
NAMED DALE, HERB AND TED.

A HUNGRY EDITOR NAMED NIKK

WANTED TO Ea¥T THEM FOR SUPPER.
TERRIFIED, THEY HID IN THEIR CABIN.
FURIOUS, NIKKI SHOUTED:

"Y't L HUFF, AND T°'LL PUFF AND I "LL
MELT YOUR CABIN DOMNI!'

NO FOOLS, THE THREE PIGS SNEAKED OUT
THE BaAaCK DOOR AND ESCAPED IN THEIR
MERCEDES .

* THE END

100 R: ##% SLIGHTLY FRACTURED %%

110 R: FAIRY TALES
120 R:

130 R: COFYRIGHT 1982 BY
140 R: Robert A. Kahn
150 R: Ted M. Kahn %
160 R: Dale Disharoon
170 R:

180 POS:S, 1

190 T:A SLIGHTLY FRACTURED FAIRY TALE
200 POS:2,4

210 TIWHAT’S YOUR NAME? \

220 A:ISNAME

230 T:

240 :AND THE NAME OF

250 :YOUR BEST FRIEND? \

260 AI$FRIEND

270 T:

280 :THE NAME OF YOUR

290 :FAVORITE RELATIVE?

300 A:$RELATIVE

310 Tt

320 :J0B TITLE OF A KIND OF PERSON
330 :WHO ALWAYS BUGS YOU?

340 AISTITLE

350 T:

3460 :THE NAME OF YOUR BOSS?

370 A:$BOSS

I80 T:I[CLEAR]

3920
400
410
420 :NAME FOR A TYPE OF

430 :LARGE BUILDING? \

440 A:$BUILDING

450 Ti

4460 :0ONE WORD FOR WHAT YOU WOULD LIKE

JUST A FEW MORE QUESTIONS. ..

470 :DO WHEN YOU’RE ANGRY? \
480 A:$ANGRY
490 T:
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S00 :NAME OF A LUXURY VEHICLE YOU’VE
S10 :ALWAYS WANTED TO OWN?T \

520 A:$VEHICLE

S30 T:[CLEAR]

S40 POS:7,1

550 T:% THE THREE LITTLE PIGS *

Se0 :

570 :ONCE THERE WERE THREE LITTLE PIGS
580 :NAMED $NAME, $FRIEND AND $RELATIV

E.

590

&00 1A HUNGRY $TITLE NAMED %BOSS

610 TWANTED TO EAT THEM FOR SUFFER.
620 2

430 :TERRIFIED, THEY HID IN THEIR $EUI
LDING.

640 FURIOUS, $BOSS SHOUTED:
650 "ITLL HUFF, AND I'LL PUFF AND I°L

L

660 I$ANGRY YOUR $BUILDING DOWN'"

&70 3

&80 NO FOOLS, THE THREE FIGS SNEAKED
ouT

&90 I THE BACK DOOR AND ESCAFED IN THEI
2

700 $VEMICLE.

710 :

720 : #* THE END =\

730 PAI 1200

740 E:

Typical Form Letter

Here’s another program that is easy to modify. It works par-
ticularly well with a printer and is like a lot of computer-
personalized form letters. We chose a letter from our favorite
politician, Senator Windbag. You can change the program to
address anyone you care to and say what’s on your mind.

OFFICE OF
THE HONORABLE SENATOR
RALFH WINDBAG

SEFTEMBER 3, 1982

DALE DISHAROON

SEA CYFRESS DRIVE
MANCHESTER, CALIFORNIn 954359
DEAR DALE DISHAROON:

I'D LIKE TO THANE YOU, PERSONALLY,
FOR YOUR GENEROUS CONTRIBUTION OF
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$5.00. GROUFS LIKE YDURS,

NEEDY AUTHORS CO-0F, WHO ARE
WILLING TO STAND UP AND EBE COUNTED,
HAVE MADL IT POSSIBLE FOR US TO
TRIUMPH IN OUR AGGRESSIVE CAMPAIGN
AGAINST DEADLINES!

MANY FEOFLE ARE WORRIED THAT NO ONE
HERE IN THE STATE CAFITAL HAS TIME
FOR SMALL GROUPS LIKE YOURS.

BUT 1 WANT TO REASSURE YOU,
FERSONALLY, THAT NEEDY AUTHORS CO-OP
ALWAYS BE MY PRIME CONCERN WHILE IN
OFFICE.

SINCERELY YOURS,
SENATOR RALFH WINDBAG

R
R
R
R
R
150 R Ted M. Kahn
160 R Dale Disharoon
R
T
A
T

100 R: #x% TYPICAL FORM LETTER *»%
110 R:

120 R: COPYRIGHT 1982 BY

130 R: Robert A. Kahn

140 R: Lee Berman

170
180
190
200
210
220
230
240
250
260
270 INAME OF CITIZEN?T N\
280 A $NAME

290 T:

I00 STREET ADDRESS? \
310 A:$ADDRESS

J20 T:

TIO CITY? N\

Z40 A:$CITY

330 T:

F60 LSTATE? N\

370 AI$STATE

380 T:

390 :ZIP CODE™? \

400 AISZIF

410 T:[CLEAR]

420 P0OS:2,2

430 T:CONTRIBUTION? \

440 A:$MONEY

4350 T:

460 (YOUR GROUP™S NAME? \
470 A:+$GROUP

480 T:

BE SURE YOUR LINE PRINTER IS ON!

INFUT DATA FOR FORM LETTER:

DATE OF LETTER? N\
*$DATE

WILL



490 PROBLEM? \

500 A:$PROEBLEM

510 POS:16,10

S20 Ti——mmm e
8530 @

S40 1 TOP MARGIN? \
S50 AL #M

S60 *MARGIN

570 WRITE:P,

580 C: #M=#M-1

590 J(#M<0) 1 *MARGIN
400 WRITE:P

610 WRITE:FP, OFFICE OF
620 WRITE:P, THE HONORABLE SENATOR
&30 WRITE:P, RALFPH WINDBAG

640 WRITE:PR

&S50 WRITE:P

660 WRITE:P, $DATE

&70 WRITE:P

680 WRITE:P

&90 WRITE:F, SNAME

700 WRITE:P, $ADDRESS

710 WRITE:P,$CITY, $STATE $ZIF

720 WRITE:F

730 WRITE:F,DEAR $NAME:

740 WRITE:P

730 WRITE:F,I'D LIKE TO THANK YOU, FER
SONALLY,

760 WRITE:F,FOR YQUR GENEROUS CONTRIBU
TION OF

770 WRITE:P,$MONEY. GROUFS LIKE YOURS

L)

780 WRITE:P, $GROUP, WHO ARE

790 WRITE:F,WILLING TO STAND UP AND BE
COUNTED,

800 WRITE:P,HAVE MADE IT FOSSIBLE FOR
us TOo

810 WRITE:P, TRIUMFH IN OUR AGGRESSIVE

CAMPAIGN

820 WRITE:P,AGAINST $PROBLEM!

830 WRITE:P

840 WRITE:F,MANY FEOPLE ARE WORRIED TH

AT NO ONE

850 WRITE:P,HERE IN THE STATE CAPITAL

HAS TIME

860 WRITE:F,FOR SMALL GROUPS LIKE YOUR

S.

870 WRITE:P,BUT I WANT TO REASSURE YOU

L]

880 WRITE:F,PERSONALLY, THAT $GROUF WI
LL

890 WRITE:F,ALWAYS BE MY FRIME CONCERN
WHILE IN

00 WRITE:F,0FFICE.

210 WRITE:P

P20 WRITE:F, SINCERELY YOUR
S,

P30 WRITE:F, SENATOR RALFH
WINDEAG
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Eliza or the World's Cheapest Psychiatrist

The Eliza program, first written by Joe Weizenbaum of MIT,
is an example of what could be called empty interaction. The
computer asks you questions and seems to be responding in a
very personal way when in fact it is responding mechanically.
Note that at line 240 it matches for misery and responds
accordingly. At line 380 it responds to a desire to end the
program and at line 530 at negatives. This is an interesting
program to study as it is cleverly designed to create the illu-
sion of conversation and consolation. It is also fun (and easy)
to modify it and turn Eliza into a Freudian, a sadist, or a
callous joker.

MY NAME IS5 ELIZA. X AamM A COMPUTER

PROGRAOM.

WHaT XI5 YDOUR NaAaME? aANDY

HELLOG,. ANDY.

HOMWM aRE YOL TODaAY? I'M FINME, THAMKS.

I oM FEELING FINE, TO0O.

PLEASE TELL ME ABOUT YOUR PROBLEMS.

HMELL ., JUST BETWEEN THE TWO OF uUs, I'WE

ALHAYS WANTED TO BE A COMPUTER PRO-

GRAMMER. THEY'RE 50 FASCINATING.

I SEE, QNDY.

PO YOU ITDOLIZE THEM TOOD?

LET'S TALK ABOULUT YOU, NOT ME.

I THOUGHT A5 MUCH. aANYHWAY, I THINK

XT*'S JUST AWESOME TO HAVE SUCH POMWER

AT YOUR FINGERTIPS.

LET'S TaALK ABOUT YOoOU, NOT ME.

WELL , OF COURSE COMPUTER PROGRAMS

ggN;T HAVE FIMGERS, MUCH LESS FINGER-
S,

AOREN'T Y0U BEING A BIT NEGATIVE?

ND, JUST FACTUAL.

HMMM . . “

PROFOUND, HUH?

< Ru *xx ELIZA %%

4 FRIORIGINAL BY J. WEIZENBAUM, M. I.T.
& RISIMFLIFIED & ADAFTED VERSION RY

8 R:CARDL SHAW % HARRY STEWART (1980)
100 Cr#M=32767

110 T:MY NAME IS ELIZA. I AM A COMFUT
ER FROGRAM.

120 T:WHAT I8 YOUR NAME?T N

120 Al $NAME

140 MSI IS

150 AY: SNAME=$RIGHT

160 T:HELLO, $NAME

170 T:HOW ARE YQOU TODAY™ N\

180 A:

190 MS:FINE,GOOD, WELL, OF

200 JIN: *NOTOR

T:1 AM FEELING SMATCH, TOO

J: *ARC

*NOTOFR

MS: AWFUL , BAD, BLAH, MISERABLE, TERRIE

JINZ *NOTAWFUL
T:1 AM SORRY YOU ARE FEELING $MATC




CTWHAT IS5 WRONG?

J: *L.00F

*NOTAWFUL

TiHMMM. . .

*ARC

TIFLEASE TELL ME ABOUT YOUR FROBLE

*LOOF

A1 $ INFUT

M:YOU

TY:LET'S TALE AEOUT YOU, NOT ME.
JY: *LOOF

MS:HYE,QUIT,STOF

JIN: *NOTEYE

T:ARE YOU SURE YOU WANT TO $MATCH?
Al

Mz

TY:0K, GOODRYE.

EY:

T:ALL RIGHT, LETS KEEF GOING.

J: *L_OOF

*NOTEYE

Mz

CY:#a=?

TY (#A) : THAT IS FOR YOU TO DECIDE.
TY (#A<0) 1 THAT 15 UF TO YOU.

JY: *LOOF

MINO , NO , NOT , NOT,HATE,DONT,D

C:#a=7
TY (#A) 1AREN’T YOU BEING A BIT NEGA

TIVE?

560
570
580
S90
600
610
620

IO
640
650
b60
b7
680
G0
700
710
720
730
740
7E0
THO
770
780
720
800
810
820
830
840

TY (#A<0) :PLEASE BE MORE FOSITIVE,
JY %L 00
M: !
TY:DON'T GET EXCITED!
JY: »L.O0OF
AISRIGHT=$INFUT_
L #=ATOM
Uz #ATOM
JY: #GBEIF2
J(?) 1 #NOMATCH
T:PLEASE ELARDRATE
J o #_00F
*SEIF2
J (7 C25000) 1 #NOMATCH
*SE 1P
CIslAST=8LEFT
Ui *ATOM
JY:#SEIF
Al =ELAST
S1.,!
AY I $LAST=$LEFT
C:8#A="7
T(#A) : TELL ME MORE AROUT $LAST.
T (#A0) TWHAT DO YOU MEAN BY $LAST?
J:#_Q0F
*MOMATCH
C:#A="
CHACO) T #A=-H#A
CiHA=HA/ (32767 /6)
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850 T(#A=0) IHMMM. . .

860 T (#A=1):160 ON

870 T(HA=2) IMM HMM. . .

880 T(#A=1):11 SEE, $NAME

820 T(#6=4):THAT S VERY INTERESTING.
GO0 T{#A>=5) IHOW DO YOU FEEL ABOUT THA
T?

910 J:*L0O0F

Q20 *ATOM AI=3$RIGHT

930 M&: [RIGHTI
940 EN:

950 A =$LEFT
60 Ei

Twenty Questions

This last program in the chapter is an Eliza-type program in
which the computer is doing nothing but teasing you into
thinking that it understands and answers your questions.
Possibly a lot of actual human conversation proceeds in such
an automatic way.

Notice that in line 260 the program matches for A?, E?,
0?, U?, and Y?. Whenever your question ends that way, the
computer answers your question YES. Otherwise, the compu-
ter answers NO. You can change these match criteria in any
way you want.

NO

ENTER QUESTION NUMBER 2
IS IT A MINERAL?

ND

ENTER QUESTION NUMBER 3
IS XT GREEN?

NO

ENTER QUESTION MUMBER 4
IS XIT ORANGE?

YES

ENTER QUESTIOM NUMBER S
IS IT @& FRUIT?®

ND

ENTER QUESTION NUMBER 6
I% IT A VEGETABLE?

YES

ENTER QUESTION NUMBER 7
IS IT A CARROT®?

2 R: *xx TWENTYR *%x
4 R: A VARIANT OF THE GAME OF
& R THE GAME OF "20 OUESTIONS®
8 R COFYRIGHT (C) 1981

BY DAVE THORMNERURG

100 *20QUESTIONS



110 T:WELCOME TO THE GAME OF TWENTY &U
ESTIONS. EY ASEING QUESTIONS WHICH HA
VE N\

120 T:YES OR NO ANSWERS, TRY T0O GUESS
THE ORJECT THAT HAS BEEN GELECTED.

170 T

140 T:BE SURE T0O END EACH QUESTION WIT
H A QUESTION MARE.L

150 T
160 11
170 C:#C=0

180 *ROUND

190 C:H#C=#C+1

200 *QUESTION

T:ENTER QUESTION NUMEER #C

A

M:7

TN:THAT ISN°T A& QUESTION. FLEASE
S A DUESTION.

JINZ *QUESTION

MIATLED, 17,07, UP, Y7

FAITPNISO

TY:YES

TN:NO

T:

J (#0205 1 #*ROUND

0 T:END OF TWENTY QUESTIONS. FRESS
TURN TGO START AGAIN.

0 A
40 J:*20QUESTIONS
IS0 E:

More Modules

Here are a number of word modules that advanced program-
mers in PILOT can use within their programs:

*NEXTWORD gets you the next word in a string or sen-
tence after a word that you specify.

*COUNTWORDS counts the number of words in a list.
*RTHWORD gives you the Rth word of a list.
*RANDWORD picks a word at random from a list.
*FIRSTWORD gives the first word of a list.
*LASTWORD gives the last word of a list.

*BUTFIRSTWORD gives you all the words in a list except
the first word.

*BUTLASTWORD gives you all the words in a list except
the last word.

*REVERSE reverses the order of the words in a list.
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1000 «NEXTRORD

1010 RIFINDS THE NEXT “WORD® (SEFARATE
D RBY BLANKS) IN THE STRING, $SENTENCE
1020 RIRETURNS $WORD &AND #E=1 WHEN EMF
Ty

A =SSENTENCE

1040

1050

D CLRSENTENCE=¢RTBHT
1080 CrsWORD=6LEFT
LOP0 B DeMNEXTWORD ]
1098 H

1099
"

URNTWORDS

COUNT THE NUMBER OF WORDS IN &
(BLIST)
RISGENTENCE= (L. I5T)
CIBSENTENCE=$ I5T

Cn#HW=D

*COUMNT

Us «NEXTWORD

C (#E Hhl=gb+ 1

J CHE==D) L COUNT

L U COUMTWORDS 1

R

Fz

*FTHWORD

FEFIND THE Rth WORD IN & LIST ($L

FIBET #R BEFOREHAND
5 STEMP -~ COMES IN HANDY L&

=% I5T

U #NE X TWORD
Cr b=+ 1

JIENEXT
Foo

SANDUWORD
HR=REGNDOM NUMBER < LENGTH OF L1
ST (FROM *»COUNTWORDS )
P20 RIUSES #L T
CrBSENTENCE=$ [T
Uz #COUNTWORDS
o #FE= i+
U #FRTHWORD
D LRFRANDBORD T

ST WORD
ETURN FIRGT WORD M & LI5T
=g

410 U «RTHWORD



4140 E
4198 F

DU TRSTWORD T

ETURN LAST WORD TN & LIST

JTFIRSTWORD

FURNM GLL BUT THE FIRST WORD O
InN $W0
SENTEMC

39

D #RUTLASTRC

4410 RURETURN ALL BUT THE LAST WORD OF
(INTO $WORDE

Cr $SENTENCE==

[N !

CrsWORDS=$TEMF

E: L*BUTLASTWORD]

VERSE [$IL15T]

VERSE £ LIST OF WORDS

TURNS NEW LIST IN $RSENTENCE
LGEMTENCE=

*MEXTR U *LASTWORD

JCORR=1) % (4=0) ) : *ENDREVERSE

CISRSENTENCE=$RSENTENCE $WORD

Uz *BUTLAS TWORD

Cr$lI5T=3WORDS

JzNEXTH

*ENDREVERSE E: [ *REVERSE]

,y///,"/
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Math, Logic, and Strategy

X+X=Y 33x11=363 A+B=C 1-1=0 6x0=0 6x1=6 6x2=12 6x3
= 18 6x4=2) 6x5=30 6x6=36 6x7=42 6x8=48 6x9=5/, 6x10=
60 4x0=0 Rl ° -5 (x5=20 7x3=21,"""-4/,9x9=81 0x0

5x5=25
TxY=0




The first programs in this chapter are simple and designed
for young people who are learning to master arithmetic. The
first program can help 4-, 5-, and 6-year-olds who are just
learning numbers and counting.

Simple Counting 1

This program picks a number from 0 to 10 and asks the player
to type in the number that comes next. If there is a right

answer, another problem comes up. If not, the computer prints
TRY AGAIN, and the player has another choice.

HHAT NUMBER COMES RIGHT AFTER 3I7 4

VERY GOOD?!
HHAT NUMBER COMES RIGHT AFTER $7 6

VERY GOOD'!

HWHAOT MNMUMBER COMES RIGHT aFTER 17 3
TRY AGAIN ..

HHAGT NUMBER COMES RIGHTY aFTER 17 2

VERY GOOD'!
WHAT MNUMBER COMES RIGHT AFTER 37 4

VERY GOOD!
WHAT NUMBER COMES RIGHT AFTER 67 7

100 T:LCLEARR1

110 *AGAIN R: CHOOSE RANDOM NUMBER O-1
O

120 Cr#X=7\11

130 R: COMFUTE NUMBER+1

140 CL#Y=#X+1

150 *TRYAGAIN T: WHAT NUMBER COMES RIG
HT AFTER #X7 \

160 R: GET ANSWER

170 AIHG

180 J (#G=#Y) : *GOODGUESS

120 J:#00FS

200 *GOODGUESS T:

210 T2

220 T: VERY GOOD!
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230 T:

240 J:*AGAIN

250 #00PS T: TRY AGAIN ...

260 T:

270 J:#TRYAGAIN

280 E:

There are a number of simple ways to modify this program
to make it more complex. On line 120,

120 C:#X=?\11
The number 11 can be replaced by any other number according
to what you think the players need practice in. For example,
120 C:#X=7?\50

will generate numbers from 0 to 50 for the game.
You can also change lines 140 and 150 to:

140 C:#Y=#X+2
150 *TRY AGAIN T:WHAT NUMBER COMES TWO AFTER #X

This would be a simple addition problem.
Here are the changes that would create a simple doubling
program for numbers from 0 to 15:

120 C:#X=?\16
140 C:#Y=#X*2
150 *TRY AGAIN T: WHAT NUMBER IS TWICE AS BIG AS #Y

Notice that on line 150 there is a module name as well as a
T: command. PILOT allows you to add a command on line that
begins with naming a module.

Simple Counting 2

This program differs from Simple Counting 1 in that it pre-
sents problems in sets of five and gives the player the choice
of playing again or terminating the program.

VERY GOOD?

HHAT NUMBER COMES RIGHT AFTER 167 11
VERY GOOD!

HWHAT NUMBER COMES RIGHT AFTER 9727 11
NO, THAT HAS WRONG.

HHAT NUMBER COMES RIGHT AFTER 97 10
VERY GOOD'!

WHAT NUMBER COMES RIGHT AFTER 77 &
VERY GOOD'!

HANT TO PLAY AGAINT V¥



100 R: PROBLEMS IN GROUFS OF FIVE
110 *GAME C: #N=5

120 T:ICLEAK]

130 *L.OOF C: #X=7\11

140 C: #Y=#X+1

150 *AGAIN T:

160 T: WHAT NUMBER COMES RIGHT AFTER #
X? N\

170 A: #G

180 J (#G<-#Y): *WRONG

190 U: *RIGHT

200 J: *kKEEFPGOING

210 *WRONG U: *00FS

220 J:*AGAIN

230 *KEEFGOING C: #N=#N-1
240 J (#N>0O) @ »LOOF

250 U:*ANOTHER

260 JY: *GAME

270 T:

280 T: WELL, OKAY. HOFE YOU HAD FUN!
290 E:

300 *RIGHT

310 T:

320 T: VERY GOOD!

330 T:

340 U:*WAIT

350 E:

360 #00FS

370 T: NO, THAT WAS WRONG.
380 T:

390 E:

400 #ANOTHER

410 U:*WAIT

420 T:

430 T: WANT TO FLAY AGAIN? \
440 A %A

450 M:IYES,Y

460 E:

470 #*WAIT

480 PA: 40

490 E:

Simple Addition Practice 1

This program provides simple addition problems with num-
bers under 10. The player can choose the number of problems
to try. By changing lines 170 and 180 you can control the size
of the numbers that you want in the problems.

HOKW MANY ADDITION PROBLEMS MOULD YOU
LIKE? S

MHaY IS THE ANSHWER?
7429
You GOT IT?!
HERE 'S ANOTHER OME TO TRY:

HHAaT IS5 THE ANSWER?
4+2-5
NO, TRY aGalimM. ..
HWHAT XI5 THE ANSKER?
4+2-6
YOou GOT IT!
HERE 'S ANOTHER ONE TO TRY:
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100 T:L[CLEAR]

110 T:

120 T:HOW MANY ADDITION FROBLEMS WOULD
YOU LIKE? \

130 AI#N

140 C:i#I=0

150 *LOOF R: SIZE OF NUMBERS DEFENDS
160 R: ON VALUES IN NEXT TWO LINES
170 Ci#X=?\10+1

180 CIHy=7\10+1

190 *AGAIN T:

200 T:WHAT IS THE ANSWER?

210 T: #X+HY=\

220 AIHZ

270 J(HX+#Y=H#Z) I *CORRECT

240 To NO, TRY AGAIN...

250 J:i*AGAIN

260 #CORRECT T: YOU GOT IT!

270 Ci#I=#I1+1

280 T:

290 T(HIHN) THERE'S ANOTHER ONE TO TRY

300 T:

310 J(HICHN) @ =L OOF

20 T:THANKS FDR PLAYING!

330 E:

Simple Addition Practice 2

This program adds a personal touch to the addition program.
It asks the player for his or her name and then uses the name
in asking how many problems to generate. The name routine
on lines 45 to 100 can be used in other programs. For example,
it can easily be put at the beginning of either of the counting
programs.

WHHAT 'S YOUR NAME? aNDY
HOW MQNYDQDDITION PROBLEMS MHWOULD YOU
] * S

LIKE, a ¥
WHAT IS5 THE ANSHWER?
6+1L=7
GREAT JOB, ANDY!
GREAQAT JOB, AQNDY!
GREAT JOB, ANDY!
GREAT J0B, ANDY!
GREATYT JOB, ANDY!
HERE 'S ANOTHER ONE TO TRY
WHAT XS5 THE ANSHER?
1e38=17
NDO, THAT'S NOT RIGHT. TRY AGAIMN. ..
WHAT IS THE ANSHER?
18+8=18
10 R: *#% SIMPLE ADDITION #2 #*%
20 R: COPYRIGHT (C) 1982
30 R: BY ANDY HALL

40 T:L[CLEAR]
45 T:WHAT'S YOUR NAME? \
S0 ALEN



60 T:

100 T:HOW MANY ADDITION PROBLEMS WOULD
YOU LIKE, $N7? \

110 A:#N

115 Ci#1=0

120 #L0OOP R: SIZE OF NUMBERS DEPENDS
130 R:ON VALUES IN NEXT TWO LINES

140 C:#X=7\10+1

150 CiHY=7\10+1

160 #*AGAIN T:

165 TIWHAT IS THE ANSWER?

170 T: #A+#Y=\

180 A #Z

190 J(#X+¥Y=#7): #CORRECT

200 T: NO, THAT'S NOT RIGHT. TRY AGAI
N. .

210 J:*AGAIN

220 *CORRECT

222 C:#C=5

224 *LITTLELOOP T: GREAT JOB, $N!

226 CrHC=#C—-1

228 J(#HC<>0): =LITTLELOOP

230 Ci#l=#I+1

235 T:

240 T(HI<H#N): HERE'S ANOTHER ONE TO TR
Y:

250 T:

260 J(HI<#N): *L0OOF

270 E:

U-Addit

In this program you pick two numbers and add them. There
is no limit to the size of numbers picked as long as they are
integers. The computer lets you know when you've got the
right answer.

PICK THWO MUMBERS aAND ADD THEM.

FIRST NUMBER? 4
SECOND WUMBER? 5

4459
YOou GOT IT!
PICK THWO NUMBERS aND ADD THEM.

FIRST NUMBER? 1
SECOND MHMUMBER? 1

L+1L=Z
Yoy GOT IT!
PICK TWO NUMBERS aAaND aDD THEM.

FIRST NUMBER? 1§
SECOND NUMBER? 2

142=-3

100 T:L[CLEAR]

110 *LOOF T:

120 T:PICK TWO NUMBERS AND ADD THEM.
130 T2

140 T: FIRST NUMBER? \

150 Al #X
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160 T: SECOND NUMEER? \
170 Al #Y

180 T:

190 *AGAIN T: #X+HY=\
200 AT #Z

210 C:HC=#X+8Y

220 J(HZ<#C) 1 »00PS

230 T

240 T: YOU GaT IT!

250 J: *L.O0OF

260 *00FS T:

270 T: S0RRY, TRY AGAIN.
280 J:*AGAIN

Simple Subtraction Practice

This subtraction program is similar to the addition program.
However, it must guarantee that the number subtracted from
is larger than the number taken away (for example, 9 — 6 is
permitted, but 6 — 9 is not). This is done on line 190, which
jumps back to a new choice of numbers if #Y>#X. If you want
to use larger numbers, change lines 170 and 180.

HOW MaNyY SUBTRACTION PROBLEMS WOULD
You LIKE? 5
WMHAT XS5 THE ANSHER?
?2-6=3
You GO¥Y IT!
HERE 'S ANOTHER ONE TO TRY:

WHAT TS5 THE AMSHER?
T—3I=4
You GOT IT!?
HERE*'S ANOTHER ONE TO TRY:

WMHAT IS THE ANSHER?
F-H5=3
NO, TRY AGAIN. ..

WHAT IS THE ANSMER?
9-5=4

100 T:ELCLEAR]

110 T:

120 T:HOW MANY SUBTRACTION FPROBLEMS WO
ULD YOU LIKE? \

130 ALHN

140 C:#1=0

150 *LOOP R: SIZE OF NUMBERS DEPENDS
160 R: ON VALUES IN NEXT TWO LINES
170 Cr#X=7\10+1

180 CiH#Y=7\10+1

190 J(#Y:-8#X) 1 *L0O0F

200 *AGAIN T

210 T: WHAT IS THE ANSWER?

220 T: #X-#Y=\

230 A#HZ

240 J(#X—#Y=#Z) : *CORRECT

250 T: NGO, TRY AGAIN...



260 J:#AGAIN

270 *CORRECT T: YOU GOT IT!

280 CiH#I=#I+1

290 T:

300 T(HICH#N) tHERE’S ANOTHER ONE TO TRY
310 T

320 J(HICHN) 1 *LOOF

330 E:

Simple Multiplication Practice

This program is similar to the addition program. Changes in
lines 170 and 180 will change the numbers that the program
calls up.

HOW MANY MILTYIPLICAYION PROBLEMS
WOULD YOuUl LIKE? S

WHAT TS THE aAaMSHER?
2HB-16
You GOT XT?

HERE 'S AOGNOTHER ONE TO TRY:

HMHAT IS5 THE AMSHER?
Sl =5
You GOoT IEIT!
HERE 'S ANOTHER ONE TO TRY:

HMHAT IS THE ANSHER?
ImB-27
NO, TRY AGAIN. ..

HMHAT IS THE ANSWER®?
Ixg=—24

100 T:I[CLEAR]

110 T:

120 T:HOW MANY MULTIFLICATION FROBLEMS
WOULLD YOU LIKE? N\

130 AI#N

140 C:#I=0

150 #L00OF R: SIZE OF NUMBERS DEFENDS
160 R: ON VALUES IN NEXT TWO LINES
170 CrHX=?\10+1

180 Cr#Y=7\10+1

190 *AGAIN T:

200 TIiWHAT IS THE ANSWER?

210 T #X%BY=\

220 A:#2

230 J(#X##Y=8#Z) : xCORRECT

240 T: NO, TRY AGAIN...

250 J:*AGAIN

260 #CORRECT T: YOu 6OT 17!

270 C:#I=#I+1

280 T

290 T(HI<#N):HERE’S ANOTHER ONE TO TRY

300 T:
310 J(#I#N) :#*L00F
320 E:
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Simple Division Practice

This division program must guarantee that there will be no
remainders. It does this by choosing two numbers, #X and
#Y (lines 145 and 150); multiplying them (line 155); and
using the answer #W in defining the problem (line 170). For
example, if #X =5 and #Y =6, then #W =30 and the problem
presented by the computer would be 30+6.

HOKW HMANY DIVISION PROBLEMS WOULD YOU
LIKE? S

HHAT S THE ANMSHER?

p s
36/
You G
RE *

4 =
oT
HE S

9

XTs
ANOTHER ONE TO TRY:
WHAT IS THE ANSHER™?

I X—1 1
NO, THAT'S NOT RIGHT. TRY AGAIN. ..
HHAT IS5 THE ANSWER?

IB-I=16a

100 T:HOW MANY DIVISION PROBLEMS WOULD
YOU LIEE? \

110 AI#N

115 Ci#1=0

120 #L0OFP R: SIZE OF NUMBERS DEPENDS
130 R: ON VALUES IN NEXT TWO LINES

140 C:i#X=?\10+1

150 Ci#Y=?\10+1

155 C:#HW=#X*#Y

160 #*AGAIN T:

165 T:WHAT IS THE ANSWER?

167 T:

170 T: HW/#HY=\

180 A #Z

190 J(#X=#Z) I *CORRECT

200 T: NO, THAT'S NOT RIGHT. TRY AGAI
N...

210 J:#AGAIN

220 *CORRECT T: YOU GOT IT!

230 Ciel=HI+1

240 T(#I<#N): HERE®S ANOTHER ONE TO TR
Y:

250 T: )

260 J (#I<#N) . *LOOP

270 E:

Times-Table Practice

This program lets you choose the times table that you want
to practice and then generates as many problems as you can
bear using that times table.
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10 R: *#%% TIMES TABLE DRILLS *%%
20 R: CORPYRIGHT (C) 1982

30 R: EY ANDY HALL

100 T:C(CLEAR]

110 T: WHAT IS YOUR NAME? \

120 AI$N

130 T:

140 T: WHICH NUMBER DO YOU WANT TO FRA
CTICE, #N7? \

150 AI#N

160 #LQOF R: SIZE OF NUMBER DEFENDS
170 R:ION VALUE IN NEXT LINE.

180 C:r#X=7\10+1

190 *AGAIN T:

200 T: WHAT IS THE ANSWER, $N7?

210 T:

220 T:  HX*HN=\

230 AT HZ

240 T:

250 C:HC=#X*#N

260 J(HZ=H#C) : *CORRECT

270 T: NO, TRY AGAIN...

280 J:#AGAIN

290 *CORRECT T: YOU GOT IT, $N' HERE’
S ANOTHER ONE FOR YOU.

Z00 J: *LOOF

Getting to 100

In this program you race the computer to 100. You can play
any number from 1 to 10. The computer will then play a
number which is added to your number. The player who adds
the number that makes exactly 100 wins. Here’s a possible
game:

TOTAL
YOU 10

COMPUTER 3 13
9 22
10 32
7 39
9 48
10 58
10 68
5 73
9 82
7 89
9 98

2

100 YOU WIN

This is a strategy game. If you think it through, there is
a decent chance that you can beat the computer.

<O<O0<O<0<0
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The bare-bones program that gets you to 100 by adding

each number to the total of the previous numbers follows.

100 Ci#T=0

110 =L.O0OP AI#X

120 Cl#T=#T+#X

130 TiITOTAL=#T

140 J(#T<100) :*L0OOF
150 T:  YOU WIN.
160 T

Line 120 is the essential one. It keeps a tally and adds

your new input (at line 110) to the total each time through
*LOOP until 100 is reached.

TYHE OBJECT OF THIXIS GaAaME IS TO BE THE
FIRST TO REACH 1006. YOouU MAY USE ONLY
NUMBERS FROM &t TO 16

EACH TIME YOUL ENTER A NLUMBER IY IS
ADDED TO THE TOTalL.

TYPE A NUMBER BETHEEN 1 aND 16. =2

TOTAL=2
MY NUMBER IS 6.
TOTAL=-1S

TYPE A NUMBER BETWEEN 1 aAaND 16. 16

2 R: *¥% GETTING TO 100 * XK
4 R: COFYRIGHT (C) 1982

& R: BY ANDY HALL

8 R:

10 R: FROM THE BASIC PROGRAM RY
12 R: HERE FKOHLL AND TED KAHN
14 R:

100 TILCLEAR]

110 T: THE ORJECT OF THIS GAME IS TO E

E THE FIRST TO REACH 100. YOU MAY USE
ONLY NUMBERS FROM 1 TO 10.

120 T:

120 T: EACH TIME YOU ENTER A NUMBER IT
IS ADDED TO THE TOTAL.

140 C:#T=0

150 *LOOF T:

160 T: TYFE A NUMBER BETWEEN 1 AND 10.

\
170 AI#X
180 TOHXC1)+(#X>10)) 1 NUMBER MUST EE

BETWEEN 1 AND 10.

190 J((HX<1)+ (#X>10)) 1 *LOOF
200 Cr#T=8#T+#X

210 T:

220 T: TOTAL=#T
230 T

240 J(H#T=100) s *YOUWIN

250 C(HTC90) i #6="\10+1

260 C(HT »=90) i #G=100-#T
270 PAI40

280 T:MY NUMBER IS #G.



290
300
310
20
330
340
350
360
370
380
390
400
410
420
4370
440
450
460
470
480

C:HT=#T+#G
T:

T:

T:
J(HT>=100) - *IWIN
T:

J I #L_00P

*YOUWIN PA:60
T:[CLEAR]

*ULOOFP T:

U: *SOUND
J:*ULOoP

*IWIN PA:6O
T:LCLEAR]

*ILOOF T:

U: #*SOUND
J:*ILOOP

#SOUND C:#N=7"\32
SO:#N

E:

TOTAL=#T

YOU WIN!!

I WIN!'!

Guess My Number 1

In this

program the computer picks a number between 1 and

10 (by now you should know how to change this). You must
guess the computer’s number. You can also play again if you

care to.
NO , THAT*S NMOT IT. TRY AGAIN.
YOUR GUHESS? 2
NO , THAT'"S NOT IT. TRY AGAIN.
YOUR GUESS7? X
NO ., THAT 'S WNOT IT. TRY AGAIN.
YOUR GHESS? 4
NO, THAT''S NOT IT. TRY AGAIN.
YOUR GUESS7? 5
NO, THAT''S NOT IXIT. TRY aGAIN.
YOUR GUESS? 6
NO . THAT''S NOT IT. TRY AGAIN.
YOUR GUESSY 7
NO THAT*S NOT IT. TRY aAGAIN.
YOUR GUESS? &
VERY GOOD'!
PO YOU WANT TO PLAY AGAINT Y

100
110

120
130
140
150
160
170
180
190
200
210
220

*AGAIN TIICLEAR]
T: I HAVE GUESSED A NUMBER BETWEE

T: ONE AND TEN.
Ci#N=?\11+1
* 00OF T:

TRY T0O GUESS IT.

T: YOUR GUESS? \

AL HE

J (#G< 8N ¢ *WRONG

T: VERY GOOD!

T:

T: DO YOU WANT TO FLAY AGAINT \
AIBY

My
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230 JY:*AGAIN

240 E:

250 #WRONG T:NO, THAT™S NOT IT. TRY AG
AIN.

260 J:*L0O0F

Guess My Number (with Hints)

156

In this version you can set the maximum number to be chosen
by the computer. You will also get hints about whether your
number is too high or too low, which should make your gues-
sing strategy more efficient.

x
i
nNO ,
NO,

NGO,

R:
R:
R:
00
110
? N\
120
130
140
N

150
160
170
180
190
200
210
220
230

- O~ bR

HAVE GUESSED a4 NUMBER BETHEEN
AND 180. TRY TO GUESS IT.
YOUR GUHESS? 56

THAT 'S TOO LOW. TRY aGAaINM.
YOUR GUESS7? 75

THAT'"S TO0O HIGH. TRY AGAaIM.
YOUR GUESS? 62

THAT'S TO0OO0O HIGH. TRY AaAGAIN.
YOUR GUESS? 56

THAT 'S TO0D HIGH. TRY aGaIMN.
YOUR GUESS? 53

THAT 'S TO0O HIGH. TRY AGAIN.

YOUR GUESS7? 52

*%#% GUESS MY NUMBER (223
COFYRIGHT (L) 1982
BY ANDY HALL
T: LCLEAR]
T:WHAT SHALL THE MAXIMUM NUMEER BE

A #HM
*AGAIN T:[CLEARI]
T: I HAVE GUESSED A NUMBER BETWEE

T: 1 AND #M. TRY TO GUESS 1T.
C:#C=0

CIHN=?\ (#M+1) +1

*_00F T:

C:#C=%#C+1

T: YOUR GUESS™T \

A HG

J (#G< >#N) : *WRONG

T: VERY GOOD! YOU GOT IT IN #C GUE

SSES!

240
250
260
270
280
290
300
H. \

T:

T: DO YOU WANT TO FLAY AGAIN? \
ALY

M:N

JN: #*AGAIN

E:

*WRONG T(#G-#N):NO, THAT'S TOO HIG



310 T(HG<#N) ING, THAT'S TOO LOW. \
320 T:TRY AGAIN.

30 T:

340 J:*L0O0OP

I Guess Your Number

This program turns the table. You pick a number and give
the computer hints. Try to figure out the computer’s strategy
and see how that strategy has been built into the program.

OKaAaY, T"LL GUESS aANMD YOou TYPE::
**H'* IF MY GUESS IS HIGH,
L IF MY GUESS IS LOWMW, AND
"R IF MY GUESS IS5 RIGHT.,

HERE WE GO'!

1 MY GUESS 50 H

2 MY GUESS: 295 L

=z MY GUESS: 3JI7 L

4 MY GUESS 43 |

9 MY GUESS 4 € L

6 MY GUESS 48 L

7 MY GUESS 43 R

2 R: *#%# GUESS YOUR NUMBER #**#%
4 K: COPYRIGHT (C) 1982
& R: BY ANDY HALL

100 *AGAIN T:[CLEAR]

110 T: THINK OF A NUMBER BETWEEN 1 AND
100.

120 T: WHEN YOU®'VE GOT IT, HIT STAKRT.
130 RI WAIT UNTIL "START" IS PRESSED
140 *LILOOF J(@BS3279<>6):*LLOOF

150 T:L[CLEAR]

160 T: OkKAY, I°LL GUESS AND YOU TYPE:

170 T: "H" IF MY GUESS IS HIGH,
180 T: "L" IF MY GUESS IS LOW, AND
190 T: "R" IF MY GUESS IS RIGHT.
200 T:

210 C:#C=1

220 T: HERE WE GO'

230 C:#L=0

240 C:#G=50

250 C:#H=101

260 *LOOF T:

270 T:#C. MY GUESS: #G \
280 A:$E

290 MiH,L,R

I00 IM: *HIGH, *LOW, *RIGHT

310 T: H, L, OR R, PLEASE.
320 J:#*LOOF

ITO *HIGH C:#H=#G

I40 J ( (#H-#L)=1) 1 %00FS

IS0 C:HG= (#H-#L) /2+#L

I60 C:HO=HC+1

370 J:#LDOP

T80 *L0OW C:#HL=#6
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390 J((#H-#L)=1) : »00FS

400 C:4#G=(#H-#L) /2+8L

410 C:HC=H#C+1

420 JI#LOOP

430 *RIGHT T:

440 T: I GUESSED YOUR NUMEBER IN #C TRI

ES!

450 T: WANT TO TRY ME AGARIN? \
460 AT $Y

470 MIY

480 JY: *AGAIN

490 T:

500 T: THANES FOR FLAYING!

310 E:

520 *00FS T:

530 T: SOMETHING'S WRONG. ARE YOU SURE
YOU GAVE ME ALL THE RIGHT INFORMATION

AN

540 A:

S50 T:

560 T: LET'S TRY IT AGAIN THERN.

570 FAIZ00

580 J:*AGAIN

Simple Algebra

Here are some simple algebraic equations generated by the
computer for you to solve. You can make them more complex
and change the size of the numbers involved. These equations
provide a good practice for a beginning algebra student as
well as an introduction to algebra for youngsters who haven’t
been exposed to it.

HERE IS A SIMPLE aALGEBRA PROBLEM.
HHAT IS THE CORRECT VAlLUE FOR X IF
P*H=-167 1%
HWELL DOMNE?! NMOKM TRY THIS ONE:
WHAT IS THE CORRECT VALLWE FOR H IF
6+H=1687 3
SORRY.,., TRY aAaGAaIM. ..

HMHAT IS THE CORRECT VALUE FOR X IF
G+HR—167 4

MELL DONE?! NOMW TRY THIS ONE:
HMHAT IS THE CORRECT VALUE FOR H IF
ZEXTHE? 1

100 T:LCLEAR]
110 T:HERE IS A SIMFLE ALGEERA FPROBLEM

120 *LOOF Cr#X=7\10+1
130 Cr#y="\10+1

140 J(#X-#Y) 2 *L0O0OP
150 T
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160
170
IF
180
190
200
210
220
230
240
250
1000
1010
1020
1030

*AGAIN T:
T: WHAT IS THE CORRECT VALUE FOR X

T: FXHX=HY? \
AL #G
CoHC=#Y-#X
U (#G=#C) : *GO0OD
J (#G=#C) 1 #»L OOF
T:
T: SORRY, TRY AGAIN...
J: *AGAIN
*G00D R: GOOD ANSWER
T:
T:WELL DONE! NOW TRY THIS ONE:
E:

More Algebra Problems

TIOM.
OLYE IT FOR

CNHLDY + CNML) =X

[ 2]

WHE
Y

HER
PIC
[ 4
W

HAT ValUE FOR N? 3

N N3, HWHAT DOES H EQUAL? 6
ol GOT IT?!?

E IS A SIMPLE E
K A4 NUMBER N aN

N5+ CN»1) =X
HAT VaLUBE FOR NMN7? 2

N
E IV FOR

WHEN N=Z2, HWHAT DOES X EQUaL? 14

WHE

100
110
120
130
140
X.
150
160
170
180
120
200
210
220

NG, TRY AGAIN. ..
N HN=2, HKHAT DOES K EQUAL 7?7 12

T:[CLEAR]

*LOOF Cr#xX=7\21+1

Ci#y=7\21+1

T:HERE IS A SIMPLE EQUATION.
T:PICK A NUMEBER N AND SOLVE IT FOR

T:
T: (N*#HX) + (N*BY ) =X

T:

T: WHAT VALUE FOR N7 \

AL #N

CeHT=#N* (#X+8Y)

T:

*QAGAIN T:WHEN N=#N, WHAT DOES X EQ

vaL? A\

230
240
250
260
270
280
290
300
10

ARIHG

J (#C=#G6) : *GOOD

T:

T: NDO, TRY ARGAIN...
JI*#AGAIN

#GOOD T: YOU GOT IT!
T

J: #L0O0OP

E:
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Binary Boxes

In this game the computer presents you with a series of boxes

and asks you two things:

1. Pick any number between 1 and 31.

2. Tell it which boxes the number is in.

The computer will then tell you your number.

nExd -
IhHouoon
HEorggm

T BEGIM.

HIT My KEY

MM i PN
i EEES HNNM
SN L T BHOO
=N eI NN
i BMUTR Y
el N NN
NDES eNeD ooes
e -ty NN
N v 0
g -4 g
R At .
M =M - L ]
M <
LS censl uw x -
N wiim | g am
I wo-
LTS BEen | T WrN
i NN XX
z oz
T3 mon| qu oHe
e STy W QW
2I Fr@
= QXI
- " MW Zo3
2 #t aw Iox

In this case the chosen number was 14; the computer’s

response follows.

MM - - MM
“-NM M NN
DEND o¢00 aNg@
ANM = NM -NAM
M nMine T
N NN NN
NODE aNen asee
Y NN =HNNN
N o i
b2 b3 B
<
-
MM MtMe ] o0
- -tim] g
3
AMeD NS
NN ERICE -3
'Y
M- nmeAnl 8
-y moi) E
=
=N L EE-T- R B 4
"N LR
4
=
- ] =]
b B >

Why did the computer guess correctly and easily? Notice
the first number in each box—1, 2, 4, 8, 16—or, written in

base 2 notation, 2°, 2', 22, 2° 2* Fourteen was in boxes 2, 3,

and 4, which added together make 2' + 22 + 2° = 2 + 4 +

8 = 14. Try any other number and express as a power of 2

according to the boxes it appears in. For example, 25 is in
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boxes 1, 4, and 5. That would mean 2! + 2¢ + 2°

16 = 25.
In order to see whether you understand how this works,
try to figure out why all the odd numbers from 1 to 31 are in

box 1.

. OF A NUMBER BETWEEN 1 AND

*#%% BINARY BOXES *#%*%
COFPYRIGHT (C€) 1982
BY ANDY HALL

U #INSTRUCT
U: #*BOXES
U *NUMBERS
C:#C=0
*L.OOF U #*GETNUMS
U #SHOWNUM
U: *CLEARTEXT
Cr#C=#C+1
J (#C<C3) @ #L.OOF
U *TRICK
Uz #CLEARTEXT
CN: #C=0
JIN: #L.OOF
U *KNOWTRICHE
CI#C=0
U: *TEST
U #CLEARTEXT
J (#G=#N) : *GOOD
T:MAYBE YOU DONTT
TIENOW THE TRICK
TiI™M THINKING OF.
T:DO YOU WANT TO
T:SEE SOME MORE
TIEXAMFLES? \
Al
Moy
UY: *CLEARTEXT
CY:#C=0
JY: #LOOF
E:
*G00D T:VERY GOOD!
TiYOU BOT IT!
FA: 300
T:SEE HOW LUONG
T:IT TAKES YOUR
TIFAMILY AND
T:FRIENDS TO GET
T:THE PUZZLE.
FA: 300
E:
*INSTRUCT T:ILCLEAR]
T:
T:IN THIS GAME, I WILL HAVE YQU
31. 1

LL DISFLAY SOME N\
S30 T:BOXES OF NUMBERS ON THE SCREEN,
AND WHEN YOU TELL ME WHICH EOXES CONTA

IN YOUR NUMBER,

I WILL N\

1+8+

TH
WI

540 T:BE ABLE TO FIGURE OUT WHAT YOUR

NUMEBER IS.

SIMPLE, HUH?
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S50 T

560 T

S70°T HIT ANY KEY TO BEGIN.

580 L:@aR764=255

S90 *1ILOOF J (BR7464=255) 1 1L 0OOF

600 C:@R764=255

610 E:

&20 *NUMBERS FOS:2,2

30 Ti#l LRIGHTYI &+ 3 5 7IRIGHTI #2
LRIGHTYI 2 3 & 7

640 T: CRIGHT] 9 11 13 1SIRIGHT]
[RIGHTI1IO 11 14 15

650 T [RIGHT117 19 21 2ZLRIGHT]
[RIGHT118 19 22 23

&HHO T [RIGHT 125 27 29 Z1{RIGHT]
[RIGHT 126 27 30 31

670 POSIZ, 10

680 Ti#3 L[RIGHTI 4 S & 7LRIGHT] #4
[RIGHT18 <9 10 11

690 T: [RIGHTI112 13 14 1SIRIGHT]
[RIGHTI1IZ 13 14 15

700 T: ERIGHTI20 21 22 23CRIGHT]
[RIGHT124 25 26 27

710 T: LRIGHT128 29 30 IJ1LRIGHT]
ERIGHT128 29 30 3t

720 F0OS:12,18

7RO T #5 [RIGHTILIS 1

7 18 19

740 T2 [RIGHTI20O

1 22 23

750 T: [RIGHTI124

S5 26 27

760 T: [RIGHTI128
30 3

770 E:

780 *BOXES T:[CLEAR]

790 C:4TOF= C[RQIC11 (R)ILED [eacty

(R) ICE]

800 C:$51D= ' ! H

) +3

r3

810 C:$BOT=  [ZIC[11(R)YILZ3 £z3ic11
(RYICZ1

820 T:$TOF

830 T:$S1D

840 T:$S5ID

850 T:$S5ID

860 T:$SID

870 T:sROT

880 FOS:2,

890 T:$TOF

P00 T:$SID

910 T:$SID

920 T:$SID

930 T:#S5ID

940 T:$BOT

950 POSIZ,17

960 T: £QIC1L (R 2L
Q1

970 C:$SID= :

980 T:$SID



P90 T:4S8ID

1000
1010
1020
£zl

1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210

1260
1270
1280
1290
1300
1310
1320
IGHT3
1330
IGHT]
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1520
1540
1830
1560

T:$S1D
T:%S51ID
T: CZILE1 (R ]

E:

*GETNUMS FOS:2,16
C:#5=0

T:FICK A NUMBER
T:BETWEEN 1 & 31.
PA:z 200

T:

T:WHAT BOXES
T:CONTAIN YOUR
TINUMBER? \

AL SNUM

MS:28 29

A =$LEFT

S

CY: #S=#5+1

M:2

CY: #5=#5+2

M:3

CY: #S=#5+4

M4

CY: #S5=#5+8

M5

CY: #5=#G+16

E:

*SHOWNUM Uz #CLEARTEXT

T: YOUR NUMBER WAS #S5.

FAIZ00

E:

*#*CLEARTEXT FOS:2,15

T: ER
T: LR
T: [RIGHT]
T: [RIGHT I

T: LRIGHTI
T: [RIGHT ]
T: [RIGHT]
T: \
FPOS:I2,16

E:

*TRICK

T:AS YOU MAY HAVE

T:GUESSED, THERE IS

T:A TRICK TO THIS.

T:(AND IT"S NOT THE

T:OBVIOUS ONE QF

T:CHECKING EACH BOX.)

FA2 800

U #*CLEARTEXT

T:DO YOU THINK YOQOU

T:ENOW WHAT IT IS87

ArsY

M:Yy

E:

*ENOWTRICE U #CLEARTEXT
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1570 T:0QEAY, LET'S SEE
1580 T:HOW WELL YOU KNOW
1590 T:THE TRICH.

1600 PAZAS0

1610 Ul *CLEARTEXT

1620 TiITLL PICK A NUMBER
1670 TIAND TELL YOU WHAT
1640 T:ROXES IT"S IN.
1650 PAI480

1660 U: *CLEARTEXT

14670 T:THEN YOU FIGURE OUT
1680 TIiWHAT MY NUMBER IS5.
1690 FAIZ00

1700 E:

1710 *TEST U #CLEARTEXT
1720 CIHN=T\25+7

17320 C:#M=#N

1740 CIHC=HC+1

1730 T:iMY NUMBER IS IN THE
1760 T:FOLLOWING BOXES:
1770 THME15)Y:15 N\

1780 C(HME1S) 1 #M=#M-16
1790 T(#M=7):14 \

1800 C(#M>7) I #M=#M—-8

1810 T(#M>Z) 13 N\
1820 C(#M:>7) I #M=#M—4
18720 T(#M=>1):12 N\
1840 C(#M>1) @ #M=#M-2
1850 T(#M:=0) 21 N\
1860 T:

1870 FAI200

1880 TiwHAT DO YOU THINE
1890 TiMY NUMBER WASYT \
1200 A $GUESS

1910 MS:24 25

1920 AIH#HG=$LEFT

19320 EC(HN=#G) +(#C=3)):
1940 TiNO, THAT'S NOT IT.
1950 T:TRY ANOTHER (ONE.
1960 FAIZO0

1970 J:#TEST

1980 E£:

Pawns

The game is played on a 3 X 3 board, with pieces that move
in the same way as pawns do in chess. You have three blue
pawns, and the computer, your opponent, has three red ones.

The object of the game is to get one of your pawns to the
other side of the board, without allowing your opponent to do
the same. The first contestant to reach the opposite side wins.
(To be honest, though, you may find winning impossible!)

A piece may move only forward one space if it is clear, or
one space diagonally forward to capture an enemy piece. Play
continues until somebody wins, or a stalemate occurs.



The game requires a joystick, which goes into port 1 of the
ATARI Computer.

PIECE TO MOUVE?

*%% FPAWNS *¥*%
COPYRIGHT (C) 1982
BY ANDY HAL.L
T:LCLEAR]
UI*INSTRUCT
*FLAYAGAIN U: *BOARD
Us*INITIALIZE
U(?P\2) : #*COMPMOVE
*LLOOF T:L[CLEARIFIECE TO MOVE?
U #JOYSTICK
C: #QO=4#F
T:WHERE TO?
U *JOYSTICE
C: #R=#pP
U: #*MOVECHECE
T(#B=1):
J (#B=1) : *L.OOF
C:#P=#0
U: #UPDATE
C: #F=#R
U: #*UFDATER2
U: #*WINCHECE.,
U: *COMPMOVE
U: *WINCHECK
J: *LOOF
E:
*INITIALIZE C:#F=1
*ILOOF C:&TEMP=#F
C:¥#$TEMP=1
U: *DRAWF
C: #P=#P+1
J (#F<4) : #ILOOF
*ILOOP2 C:isTEMF=#F
C:E8$TEMFP=0
C:#P=#F+1
J(#F<7) s xILLO0OF2
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430 *ILOOP3 C:$TEMFR=#F

440 C:$$TEMP=2

450 U: *DRAWF

460 C: #P=#P+1

470 J(#P<10) 1 *ILOOFZ

480 C:#J=-31

490 C:#k=-2

S00 E:

510 #BOARD GR:CLEAR:PENYELLOW;GOTO-36,
473 TURNTOS0: 2 (DRAW7Z23 TURNPO) ; DRAWGI: TU
RNPOSFILL3

520 GR:3(DRAWR0OFFILLZ) ;G0TO-36,473 TURN
1805 FILL723 3 (GOTOLX+26,47: DRAW72: GOTOY
X-3.,475FILL72)

S30 E:

540 *DRAWF C:#X=#F\3

S50 C(#X=1) 1 #X=-30

560 C(#X=2) 1 #4X=-7

S70 C(#X=0)1#X=16

S80 CIHY=41—((#F—-1)/I#*23)

590 CISTEMP=#P

&00 AI=$$TEMP

610 MO

&20 JY:*ERASE

630 Mit

640 GRN:PENBLUE

630 GRY:PENRED

660 GR:BOTO#X, #Y 3 TURNTO90O: 14 (DRAWL 4; GO
TO#X, ZY—-1) § FENERASE ; GOTO%X, LY

&70 E:

680 *ERASE GR:PENERASE; GOTO#X,#Y: TURNT
0905 14 (DRAW1 43 GOTO#X, %Y—1)

690 E:

700 #JOYSTICK U:#*BLINK

710 J((LJO+%LTB) =0) I #JOYSTICK

720 J(4AT8=1) : *TRIGGER

730 Ci#T=%J0

740 CCO(HT>7)#(#J<10)) s #I=#I+23
730 C(HT>7) 1 #T=#T-8

760 COHTIZ) #(HT»~30)) 1 #I=#I-23
770 C(HT>3) 1 #T=#T-4

780 COHT>1) #(#K>3) ) [ #K=#K-23

790 C(HTH1) t#T=#T-2

800 CC(HT=1)#* (#K<40)) 1 HK=#K+23
810 J:#JOYSTICK

B20 *TRIGGER C:#A=#J+31

830 C:#B=#K+3

B840 CIHP=(6—(#B/23%#3) )+ (#A/2T) +1
850 E:

860 #BLINK GR:FENYELLOW; GOTO#J, #kK
870 PAI10

880 GR:PENERASE; GOTO#J, #K

890 PAIL0

900 E:

910 *UFDATE C:$TEMP=#F

920 C:$COLOR=$$TEMP

P30 CI$$TEMF=0

P40 U: *DRAWF

950 E:

960 #UPDATE2 C:$TEMP=#F

70 C:$$TEMP=3COLOR

980 U: *DRAWP



P90 E:

1000 *COMFMOVE R: 1. CHECK FOR WIN SIT
UAT ION

1010 R: 2. PROTECT HOMEFRONT

1020 R: 3. MAKE OTHER MOVES

1030 Ri#*%% WIN SITUATIONT? #*#*x

1040 A:=%4

1050 M:1

1060 INI#CHKS
1070 A:=%7

1080 M:10

1090 JIN:#DIAG1
1100 C: #F=4

1110 U:*UFDATE
1120 C:#P=7

1130 U: #UPDATE?Z2
1140 E:

1150 #DIAGL1 A:=%$8
1160 M:2

1170 JIN:I#CHKS
1180 C:#P=4

1190 U:#UPDATE
1200 C: #F=8

1210 U: #UPDATE2
1220 E:

1220 #CHES AI=%5
1240 M:1

1250 JIN: *#CHKé
1260 A:=%7

1270 M:2

1280 JIN:#5TRT1
1290 C:#F=5

1300 U: *UFDATE
1310 C:#FP=7

1320 U:*UFDATEZ
1330 E:

1340 *5TRT1 A:=%8
1350 M:0

1360 JIN:*DIAGZ2
1370 C: #FP=5

1380 U: *UFPDATE
1390 C: #F=8

1400 U: *UFDATEZ
1410 E:

1420 *DIAGZ A:=%9
1430 M: 2

1440 JIN: *CHK6
1450 C: #F=5

1460 U: #UFPDATE
1470 C:#F=9

1480 U: #UFDATEZ
1490 E:

1300 *CHEKS A =$4
1510 M:1

1520 JIN: *HOMFRNT
15330 A:=%$8

1540 M: 2

1550 JIN: *CHK?
1560 C: #P=4&

1570 U:*UFDATE
1580 C:#F=8

1590 U:*UFDATER
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1600 E:

1610 *CHK? A:=%$9

1620 M:20

1630 JIN: #*HOMFRNT

14640 C:#F=6

1650 U: *UPDATE

1660 C: #F=9

1670 U: »UPDATER

1680 E:

1690 *HOMFRNT R: **#* FPROTECT HOMEFRONT
* N

1700 R: #*#** A. DETERMINE IF IN DANGER
1710 R: »»% B. IF SO0, ALLEVIATE SITUAT
ION BY CAFTURING OR MOVING

1720 C:$H1=4;
1730 C:eHZ=5;
1740 C:$H3I=63
1750 C:#C=1
1760 #HLOQOF C:$TEMF=HH#C
1770 AR:=3$TEMF

1780 MS:3

1790 C:$TEMF=#C

1800 A:=%$TEMF

1810 M:1

1820 JY:*CHEDIAG

1830 AI=%%LEFT

1840 M:2

1850 CY:$ATTACKER=$LEFT
1860 JY:*ALLEVIATE

1870 CIHC=#C+1

1880 J (#C<4) : *HLOOF

1890 J:*A0K

1900 *CHEDIAG A:=$RIGHT
1910 M:S

1920 JIN: *CHECE 2

1930 A:=3%5

1940 M:2

1950 CY:$ATTACKER=S

19260 JY:*ALLEVIATE

1970 C:#C=#C+1

1980 J (#C< 4) : *HLOOF

1990 J:*A0K

2000 *CHECKZ2 A:=%4

2010 M:2

2020 CY:$ATTACKER=4

2030 JY:*ALLEVIATE

2040 Al=%6

2050 M:2

2060 CY:$ATTACKER=S6

2070 JY:*ALLEVIATE

2080 C:H#C=#C+1

2090 J: *HLOOP

2100 *ALLEVIATE A:=$ATTACKER
2110 Mi5,6

2120 IMI*ATTS, #ATTS

2130 C:#F=2

2140 U:*UFDATE

2150 Cr#F=4

2160 U #UPDATEZ

2170 E:»

2180 *ATTSL C:#pP=2

2190 Ui #UFDATE

5
4,6
S
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2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340
2350
2360
2370
2380
2390
2400
2410
2420
2430
2440
2450
2460
2470
2480
2490
2500
2510
2520
2530
2940
2550
2560
2570
2580
2590
2600
2610
2620
2630
2640
2650
2660
2670
2680
2690
2700
2710
2720
2730
2740
2750

C:#P=6

LU: #UPDATEZ2

E:

*ATTS AI=61%3
M:11

JY: #CHOICE
M:10

CY: #P=1

CN:I #F=3

U: *UFDATE
CIHT=#P
C:i#N=#P+6
CI$TEMP=#N

AL EN=$$TEMF
AI=$2

M1

CI#P=5

CY C(N\2=1) + (#N=0) ) : #F=#T+3
Ut *UFPDATEZ2

E:

*CHOICE C:#I=1
Ci#T=1

AL=%4

M2

CY:#I=0

Al=%6

M2

CY: #T=0
JHT=0) + (#I1=0)) 1 *AHEAD
Al=%7

-

CY:#F=2

CN:#F=1

JI*MOVIT
C(#I=1):#F=1
C(#T=1) : #F=3
*MOVIT U:*UFDATE
C:#F=5

Uz *UFDATEZ

Ex

*#A0KE R: *%*%* MOVE "EM OUT ... *%*
Cr#P=7"\3+1

C: $TEMP=#F

AL =$ETEMF

M1

JNS *A0K
C:#Q=#F+3
C:$S$TEMFP=#0C
A:=$STEMF

M: 0

JIN: #A0K

U: *UFDATE

C: #F=#0Q

U: #*UPDATEZR

E:

*WINCHECK R:*#% CHECK FOR WIN OR

STALEMATE #*#*

2760
2770
2780
2790
2800

A=B1$2%3

M2

JY: *FLAYERWIN
Al =5%74$8%9

Mol

169



170

2810
2820
2830
2840
2850
2860
2870
2880
2890
2900
2910
2920
2930
2940
2950
29460
2970
2980
2990
I000
Z010
T020
I030
Z040
2050
ZO60
I070
080
ZO90
Z100
110
120
FZ130
3140
X150
3160
X170
3180
3190

JY: #*COMFWIN
AI=$1543$7$2465$8$7H56%9
M:il10,02

EY:

AI=%$1%5
Mi12

EY:

AI=¢2%4
M:12

EY:

Al =%2%4
MI12

EY:

A =%3%5

8]

(SR ] t) & t3
w & »
® ® ®
0 ~N o

MXDMIDPMIIDPMIDMZI
1) &
[f g
#
m

.<IIII.<III|-<IIII-<IIII<II
O | T LI T R T,

J:#STALE

*PLAYERWIN T:[CLEAR]
T: *¥% YOU WIN #xx
J:#END

*COMFWIN T:L[CLEAR]

T: *##% 1T WIN *#%*

J i *END

*STALE T:[CLEAR]

T: #%% STALEMATE *%*#
J 1 #END

*MOVECHECK R: % CHECK VALIDITY

MOVE FROM #Q TO #R; #B=1 IF BAD.

I200
3210
3220

230
32430
3250
3260
3270
3280
3290
3300
3310
3320
3330
3340
3350
I3HO
3370
3380
3390
3400

C:#B=0
C:$TEMP=#Q

A =$$TEMP

M:2

CN:#B=1

EN:

C: #D=#0-#R
CO(#D=2) + (#D=4)) : $TEMF=DIAG
C (#D=3) : $TEMF=STRAIGHT
Al =$TEMP
M:DIAG,STRAIGHT
CN:I#B=1

EN:

JM: *DIAG, *STRT
*DIAG C:$TEMP=#R
Al =$STEMP

M:1

CN: #B=1

E:

#*STRT C:4TEMP=#K
Al =86 TEMP

oF



3410 M:0

3420 CN:#B=1

3430 E:

3440 *INSTRUCT FOS:7,4

3450 T:THIS IS THE GAME OF PAWNS.

460 POS:3,6

3470 T:YOU WILL NEED A JOYSTICK TO FLA
Y.

3480 POS:S,12

3490 T:WOULD YOU LIKE INSTRUCTIONS? \
IS00 A:$R

3510 M:Y

3520 EN:

3530 T:LCLEAR] THE GAME IS FLAYED ON A
3*3 BOARD,

I540 T:WITH PIECES THAT MOVE IN THE SA

ME WAY

3550 T:AS FPAWNS DO IN CHESS. YOU HAVE
THREE

3560 T:BLUE PAWNS, AND THE COMPUTER, Y

OUR

3570 T:0PPONENT, HAS THREE RED ONES.
3580 T:

3590 T: THE OBJECT OF THE GAME IS TO
GET

3600 T:ONE OF YOUR FAWNS TO THE OTHER
SIDE

3610 T:0F THE BOARD, WITHOUT ALLOWING
YDOUR

I620 T:0PPONENT TO DO THE SAME. THE F
IRST

3630 T:CONTESTANT TO REACH THE OPFOSIT
E SIDE \

3640 T:WINS. (TO BE HONEST, THOUGH, Y
ou N\

34650 T:MAY FIND WINNING IMFPOSSIBLE!)
IL60 T

3670 T: A PIECE MAY MOVE ONLY FORWARD
ONE

3680 T:SPACE IF IT IS CLEAR, OR QONE SF
ACE

3690 T:DIAGONALLY FORWARD TO CAFTURE A
N

3700 T:ENEMY FIECE. PLAY CONTINUES UN
TIL

3710 T:SOMEBODY WINS, OR A STALEMATE
3720 T:0CCURS.

3730 T:

3740 T: GOOD LUCK, AND HAVE FUN!
3750 T:

3760 T: HIT ANY KEY TO BEGIN. \

3770 C:@R764=255

3780 #INSTRLOOFP J<(@B764=255):*INSTRLOO

F

3790 C:@B764=255

3800 E:

3810 *END T:

3820 R:ITHIS NEXT TRICKS THE COMFUTER

INTO THINKING IT"S IN THE MAIN PROGRAM
(NOT A MODULE/SUBROUTINE) .

3830 C:@E144=0
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3840 T: WANT TO PLAY AGAIN? \
3850 ArsY

3860 M:IN

3870 JIN: ¥PLAYAGAIN

3880 GRIQUIT

3890 E:

Lo Shu Squares

A Lo Shu Square is more commonly known as a magic square
in America. It is a square that contains numbers arranged in
such a way that the numbers in each row, column, and corner-
to-corner diagonal add up to the same number.

Here is an example of a 3*3 Lo Shu Square.

2 9 4 Z+2+4=15 924+5+1 =15
TS +I=AS A+ I +FAS
rd 5 3 6+ +8B=-15 Z2+5+5=15
2+74+6=15 6E+54+4=-15
6 1 8

AS you can see, TtThe magic number in
this square ais 15.

Hit any key tTo continue.

As you can see, the magic number in this square is 15.

One-Player Game. The computer constructs a Lo Shu
Square of a given size (3—5) but leaves some boxes blank.
You must figure out which numbers go in which boxes.

To do this, use the joystick to position the white square in
the box that you choose, and press the fire button. Then select
the number that you wish to put there. Moving the joystick
forward will make the number go down, and pulling it back
will make it go up. When you reach the number that you
want, press the fire button again, and then you're ready to
move on.

Two-Player Game. The computer once again constructs
a Lo Shu Square of a given size. This time, however, one
player is asked to leave the room. After this happens, the
computer draws the board and allows the remaining player
to use the joystick to switch any two boxes.

After the boxes have been switched, the first player comes
back and must determine which two boxes were switched.
This is done by positioning the white square over the first
number, pressing the fire button, and then positioning the
square over the other number and pressing the fire button.
The computer will let the player know if the answer is right.
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2 R: *#% | 0 SHU SQUARES **%
4 R: COFYRIGHT (£) 1982
&6 R: BY ANDY HALL

100 *AGAIN U:*INITIALIZE
110 GR:QUIT

120 CLOSE:S

130 J(#FP=2) : #*TWOFLAYER
140 U: #BOXMAKE

190 U: *#MAGICMAKE

160 U *BLANEOUT

170 U *DISFLAY

180 FDS: 2,22

1920 T: _ELEFTIN

200 Cre#A=(#5-1) /2

210 C:#EB=#A

220 C:#L=E88+ (HE*80) + ( (12~#S) #40) + (#A*
TYH20-(HSRF/2D)

230 *MAINLOOF C:BE#L=EBBE#L\128+128
240 C:#l=#L+1

250 C:EBHL=@B#L\128+128
260 C:#L=#L-1

270 UI»JOYSTICEK

280 J (#k=3) 1 *AGAIN

290 U:=CYCLE

I00 J(HE=1) I *MAINLOOF

z U: #CHECHK

J (#M=0) 1 *MAINLOOF
C:#C=10

U *WINLOOF

350 J:*AGAIN

Z60 *WINLOOF CI#N=15
I70 *WINLOOFZ C:#N=#N+3
380 SO #N

390 FA:1

400 J (#N<30) 1 *WINLOOF2
410 C:HC=#C~1

420 J(HCHO) : *WINLOOF
47370 S80:0

440 FA:240

450 E:

460 E:

470 *TWOFLAYER U:I*LEAVE
480 U: #BOXMAKE

490 U: *MAGICMAKE

500 Ui #DISPLAY

S10 Ci#A=(#5-1)/2

520 C: #B=#A

530 Cr#L=288+ (HE*80) + { (12~-#S5) ¥40) + (H#A*
I)+20-(HEXT/TD)
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SA0 C:EB#L_=@ER#L+128

350 Cr#lL=#L+1

S60 C:BBHL=BEH#L+128

S70 Cr#l=#L-1

580 *SWITCHL.OOF FOS:2,22
590 T:FIRST BOX TO SWITCH? _[LEFTIN
&00 U »JOYSTICK

610 C:Ep#lL=@EB#_+128

620 Cr#lL=#L+1

630 C:RB#L=EBH#L+128

640 Cr#l=#L-1

650 Cl#H=#A

660 C:H#I=#EK

670 POS:24,22

680 T:SECOND? _[LEFTIN
690 *WAIT J(LT8=1):*WALT
700 U:*JOYSTICK

710 JCC(HACHH) + (BB >H#1) ) *GOAHEAD
720 C:eB#L=EB#L\128+128
730 CréL=#L+1

740 C:RBH#L=@EBEH#L\128+128
730 Cr#l=#L_-1

760 J:*SWITCHLOOP

770 *GOAHEAD U: *SWITCHEM
780 C:#A=(#S5-1)/2

790 C: #B=#A

800 501173

810 PA:4
20 S0:0
830 FAL4
840 S0:173
850 PA:4
860 S0:0

870 C:#L=E88+ (HE*80) +( (12-#3) #40) + (#A*
T)+20- (#S#3/2)
880 C:EBH#L=EE#L\128+128
890 C:#lL=#L+1
P00 C:@BH#L=EFEH#L\128+128
P10 Crel=#_-1
920 FOS:2,22
930 TIFLAYER #2 MAY RETURN.
_ILEFTIN
Y40 FAIZ0O0
950 POS:2,22
960 T:WHICH TWO EOXES WERE SWITCHED?T
_LLEFTI\
970 *TWOLODF U: *JOYSTICK
98O J (#E=3) : #*AGAIN
990 S0:15
100D PA:S
S0:0
C:@E#L=EE#L+128
Cr#l=#L+1
C:@B#L=@E#L+128
1050 C:#l=#L—1
1060 C:#H=H#A

1070 Ci#I=#B . —
1080 *WAITZ J(%T8=1): *WAITZ "’//,{///////////////////////
1090 U *JOYSTICK 22z

1100 JC(HA=HH) % ($E=H#1)) 1 *WAIT2
1110 S0:25



1120
1120
1140
1150
1160
1170
1180
1190
1200

1210

220
1230
1240
1250
1260
1270
1280
1290
1300
1310

1350
1360
1270
1380
1390
1400
1410
1420
14730
1440
1450
1460
1470
1480
1490
1500
1510
1520
18Z%0
1540
1550
1560
1570
1580
1590
1600
14610
1620
1630
1640
1650
1660
14670
1680
1690
1700
1710

FAIS

S0:0

Uz *EVALUATE
U(HE=1) : *RESTORE
J(#E=1) 1 *TWOLOOP
Ci#C=10

U *WINLOOF

FOG: 2,22

T:

U *RESWITCH

FOS: 2,22

T: _[LEFTIN
FAI240

J: *AGAIN

E:

*INITIALIZE VNEW %
C:@R1373=8
C:eR1374=1
C:@B84=3
C(#Y=0) : #Y=8
C(#5=0) : #5=3
C(#F=0) 1 4D=1
C(#F=0) 1 #P=1
C(#F=1):$DIFF=#D

C(#F=2) 1 $DIFF=

WRITE:S

WRITE:S, 19 shy sguares
C:@aB84=8

WRITE:S, BOX S1ZE #S
C:er84=11

WRITE:S, FLAYERS #F
C:ep84=14

WRITE:S, DIFFICULTY $DIFF
C:@p84=17

WRITE:S, INSTRUCTIONS

FDS: 1, #Y
WRITE:S,[J1]
*ILOOF C:#C=10
#1L.O0QF1 C:#C=H#C-1

*ILOOFPZ2 C: #k=12R
J(#E=7) 1 ¥ ILOOF2
J (#K=6) I *START

J(# ) S *SELECT
J(#E=2) : #OFTION
JI#*1LOOF

*SELECT FOS:1,#Y
WRITE:S, _
CIHY=#Y+3
COH#Y=14) % (#F=2)) : #Y=17
C(RY=17) 1 H#Y=8
FOS: 1, #Y
WRITE:S,[J1]
C:#N=#Y

S0O: #N

PA: 2

CIHN=#N+3

SO #N

FA: 2

C:#N=#N+T
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1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
19210
1920
19230
1940
1950
1960
1970
1980
1990
2000
2010
2020
20730
2040
20850
2060
2070
2080
2090
2100
2110
2120
2130
2140
21350
2160
2170
2180
2190

2200

2260

2270
2280
2290
2300
2310

2320

S0 #N

FAL2

S0:0

J:#ILOOF

#0PTION

J (#Y =8) I *PLAYNUM
C:#5=#5+1
C(#S>T) 1 #5=3

F0OS: 16,8
WRITE:S, #5

S0:14

FAIS

s0: 0

FALS

S0:14

PA:S

50:0

J:*ILOOF

*FLAYNUM J(#Y11) 2 #DIFFRUM
C#P=Z-#F

FOS:I 16,11
WRITE:S, #FP

FOS: 16,14

WRITE (#F=1):5,#D
WRITE (#F=2):5, _
50:17

FAIS

[S{nRy]

FA:S

S0:17

FAIS

s50:0

J:»IL0O0OP

*DIFFNUM J (#Y=17) I ®INSTRUCT
C:#D=3-#D

FOS: 16,14
WRITE:S, #D

50: 20

FALS

s0: 0

FALS

S0: 20

FAIS

S0:0

J:#*ILOOF

#START C:#C=30
*STARTLOOF SO: #C
FAL2

C:H#C=4#C-5

J(HC »15) : *STARTLOOQF
*STARTLOOF2 SOt #C
FAI4

C: #C=#C+2
J(HCZ0) t #STARTLOORZ2
S50:0

E:

#MAGICMAKE C:#N=#S%#S
J (#S5=4) ;: *FOURSQUARE
C:#X=#5/2-1
Ci#z=1

C:#C=0



2IT0

P Y

2340
2350
2360
2370
2380
2390
2400
2410
2420
2430
2440
2450
2450
2470
2480
2490
2500
2510
2520
2830
2540
2950
2560
2870
2580
2890
2600
2610
2620
2630
2640
2650
2660
2670
2680
2690
2700
2710
2720
2730
2740
2750
2760
2770
2780
2790
2800
2810
2820
2830
2840
2850
2860
2870
2880
2890
2900
2910
2920

2930

*MAKELOOF E (#C=#N) :
CoHX=#X+1
Cr#C=H#C+1
C:#Z=#47~1
Ca#X=(H#HX+H#5) \#S
CiHZ=(HZ+#S) \#S
CIHB=8#Z%#S+#X+1
C:$TEMF=HOX#E

A: =B TEMF

M:BOX

JIN: #*TAKEN
C(H#C<10) I $STEMF= #HC
C(#HC>9) I SSTEMF=H#C
J . *MAKEL QOF

*TAKEN C:r#X=#X—1
CiHZ=#Z+2
Cr#X=(#X+#5) \#S
CrH#Z=(HZ+H#S) \#S
CIHB=H7*H#S+HX+1
C:$TEMF=BOX#EK

A =3 TEMF

M:iBOX

JN: *TAKEN
C(HC<C1Q) D SSTEMR= #C
C(HC>F) 1 sETEMP=#C
J: #MAKELOOF
*#*FOURSQUARE C:#(C=1
*FLOOF C:$TEMF=BOXH#C
C(#C»9) : $STEMF=#C
C(HCC10) I $STEMF= #HC
CoH#C=#C+1
J(#C<=16) = #FL.OOFP
C:#C=1

U: *EXCHANGE

C:#C=4

U #*EXCHANGE

Cir#C=6

U *EXCHANGE

C:#C=7

U *EXCHANGE

E:

*EXCHANGE C:#EB=17-#C
C:$TEMF=BOX#C
C:$A=SSTEMP
CISTEMF2=BOX#K
Cis$TEMP=%STEMFZ
C:ssTEMF2=%A

E:

*BOXMAKE T:LCLEAR]
CrEar755=1
CrEB712=@R710
C-#X=(29~(#5%3)) /2
Ci#Z=7—-#S8

C: H#C=#S*Z+5
C:$CHAR=[R]

U *STRINGMAKE
CI$CNTRLR=$STRING
CiHC=HS*T+9
C:$CHAR=x*

U #*STRINGMAKE
CI$STARS=$STRING
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2940 C:#C=#S%3+5

2950 C:sCHAR=_

2960 U: *STRINGMAKE

2970 C:$MIDDLE=!# | $STRING! *}
2980 FOS:#X,#Z

2990 TIiLQIL2(R) I$CNTRLRL2(R)Y 1LE]
JO00 POS:#X, @E84

T: 1$STARS !

FOS: #X, @RB84

T: 1 #L[QISCNTRLRIE I %!
CiHC=#S%x2+3

: *BOXLOOF FOS:#X,®EHE4

3060 T:$MIDDLE

I070 C:HC=#C~-1

Z080 J (#C»0) 1 *BOXLOOF

Z090 FOSI#X, BE84

F100 T i*LZI1$CNTRLRLCI%*

3110 FOS:#X,B3E84

I120 T 1$STARS!

3130 POS: #X,2EHE84

F140 T:CLZIL2(R)ISCNTRLRIZ2 (R) 31LC]
I150 C:#HC=#5-1

F160 C:sCHAR=L[SILZ2(R) ]

F170 U: #STRINGMAKE
C:sMIDDLE=LAILZ2(R) J$STRINGIDI
C: #C=#8S

C: $CHAR= !

U #STRINGMAKE
C:$MIDDLEZ2=1$STRING

C: #C=#S5~1
CI$CHAR=CWIL2(R) ]

U: *STRINGMAKE
C:$TOP=CQIL2(R) 1$STRINGLE}
C: #C=#S~-1
Ci$CHAR=CXIC2(R) 1]

U: #*STRINGMAKE
C:$BOTTOM=[ZIL2(R) 1$STRINGLC]
Cr#Z=11-#S

CiH#X=19— (#S*3/2)

FOS:#X,#2Z

T:$TOF

FOS: #X, B84

T:$MIDDLEZ2

Cr#C=#5-1

*BOXLOOFZ POS:#X, 2E84
T:$MIDDLE

FOS: #X, 8684

T:$MIDDLEZ

Cr#HC=#C—1

J (#C+0) - *BOXLOOF2
FOS: #X, @B84

T:$BOTTOM

E:

*STRINGMAKE C:$STRING=
#*STRINGLOOF C:$STRING=$STRING$CHA

C:4C=#C—1

IE00 J(#CH0) 1 #STRINGLOOF
3510 E:

I520 *BLANKOUT C:H#C=#D=*#N/4
IS30 CrHeM=#HC
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Z540 #BLOOF C:#R=7"\#N+1
550 C:r$TEMFO=CONTH#R
E560 C:$TEMF=BOX#R

IE70 AL=SSTEMP

3380 M11,2,3,4,5,6,7,8,9
3590 JIN:*BLOOF

Z600 Cre$STEMFPO=$$TEMFP
T610 CreRTEMF=

J620 CLHC=#C—1

FT6I0 J (#C-O) » #BLOOF

Z640 E:

3650 *DISFLAY Ci#C=1

Z660 #DLOOF C:$TEMF=ROX#C
T670 CrHV=20+ (3% ( (HC-1) \HS) )~ (HS*Z/2)
2680 Cr#HW=12+ (2% ((#C-1) /#5) ) —#S
I690 FOS:#Y, HW

F700 T:ssTEMF

3710 C:8#C=#C+1

I720 J(HC<=#N) : *DLOOF
I730 Ci@BR755=2

Z740 E:

3750 #JOYSTICK E(AT8=1):
F760 C:#K=8BS3I279

3770 E(#K=3):

I780 Ci#I=%LJ0

3720 J (#J=0) : #JOYSTICK
3800 C: GR#L=eB#.—-128
3810 C:#l=#L+1

3820 C:E@B#_=@B#L-128
I830 C:#lL=#L—-1

3840 C(#IN16~-7>0) t #A=HA+1
3830 C(HI\NB-3:0) : #A=HA~1
I8B60 C(#I\4-10) : $B=#E+1
3IB70 C(#HINZ2+0) i #EB=#HE-1
3880 C(H#ALO) 1#A=0

380 C(#B<Q) : #B=0

ZP00 C(#A=#S) i #A=#S—1
FF10 C(HB=#S) 1 #B=#5~-1
320 C:HL=E@88+ (#E*BO) + ( (12-#S) *#40) + (#A
#3)+20- (HSXT/D)

ZRF0 C:oB#L=EHE#L+128
IF40 CrHl_=#HL+1

3950 C:@B#L=@B#L+128
460 CrHL=#L~1

IQ70 Jr#JOYSTICHK

Z980 %*CYCLE C:#lL=#L+1
990 C:#E=0

4000 C(EB#L< *128) 1 #E=1
4010 C:i#L=#L—-1

4020 E(HE):

4030 C:#G=0

4040 *L 1L OOF JAT8C »0) : #LLLLOOF
4050 *CYCLELOOF E(%T8=1):
4060 C:H#I=%J0O

4070 J(#I=0) : #CYCLELOOF
4080 C(H#IN2=1) 1 #HE=#G—1
4090 C(HING—13:0) : #G=HG+1
4100 C(HG1) t #HE=H#N

4110 C(HG-HN) I #5=1

4120 CHGE>9) « $A=#6

4130 CHGCLO) 1 8A/= #6

179



180

4140
4150
41560
4170
4180
4190
200
4210
4220
4230
4240
4250
4260
#9
4270
4280
4290
4300
4310

4330
4340
4350
4360
4370
4780
4390
4400
4410
4420
4430
4440
4450
4460
4470
4480
4490
4500
4510
4520
4530
4540
4550
4560
4570
4580
4590
4600
4610
4620
46730
4640
44650

4660
44670
4680
4690
4700
4710
4720

C:#0=2178+5

C: @E#0=EE#0+128

C: #0=#0+1

C: @E#0=RE#0+128

CrHI= (#A%3) +20- ($S%T/2)
C:#k= (#E%2) +12~#5
FOS: #J, #K

T:gA

POS: 2,21

T:

J: *CYCLELDQF

*CHECK,

FOS: (HAXZ) +20— (#5X3/2) , (BE*2) +12-

C: #C=#S*#HH+HA+1
C:STEMF=CONTHC
A:=$$TEMF

M: #G

JN: #*WRONG

C: $TEMFI2=ROXH#(C
C:¢$TEMP2=%$TEMF
T:$$TEMF2

FPOS: 2,21

T:

Ci#F=3

#G00OD C: #C=9
*GOODLOOF C:#C=#C+3
S0: #C

J (#C< 30) : #GO0ODLOOF
C:#F=HF-1

J (#F >0 : #500D

50:0

C: #M=#M~1

E:

*WRONG

C:#C=18

*WRONGLOOF S0: #C
FAz 2

C:#C=#C-2

J(HC »=0) 1 *WRONGLOOF
50:0

T:

PRS2, 21

T

E:

*#LEAVE C:@B1373=8
C:@p1374=]

WRITE:!S

C:@RpB4=4

WRITE:S, TWO FLAYER lo shu
WRITE:S -

C:@R84=10

WRITE:S, ONE FLAYER
SHOULD LEAVE

C:@pB4=21

WRITE: S, HIT start

*LOOFF J (@BSZ279< 7)1 #LLOOFF
*_EAVELOOF C:#C=%

*L EAVEL.QOF2 J(@R33279=6) 1 xFRESSED
Co#C=#C~1

J (HCX>0) 1 ¥ EAVEL.OOFZ2



47730
4740
4750
4760
4770
4780
4790
4800
4810
4820
4830
4840
#S

4850
4860
#9

4870
4880
4890
4900
4910
4920

CiER709=202-2R70%

J: #LEAVELOOF

*FRESSED C:@B709=202

=

*SWITCHEM C:#F=#B*#S+#A+1
C: $TEMF=BOX#F
Ci#G=#I#HS+#H+1
C:$TEMP2=BOX#G
Ci$A=$$TEMF
CI$$TEMP=$$TEMP2
Cr$$TEMP2=%AQ

POS: (#A%3) +20- (HS#3/2) , (#B#2) +12-

T $$TEMP
FOS: (#H*3) +20- (#S5#3/2) , (#I#2)+12~

Tt $STEMFZ

E:

*EVALUATE C: #R=#B*#5+#A+1
CoHT=HI*##5S+H#H+1

Ci#E=1
COCHF+H#G) = (HR+8T) ) % ( (#F=HR) + (#F =

#T))) I #HE=0

49730
4940

E:
*RESTORE C: #U=@88+ (#B*80) + { (12-4#5

) HA0) + (HAXTZ) +20— (HS%T/2)

4950
4960
4970
4980

CI2BE#U=BEBH#U\128+128

Cr#=#U+1

C:BEHU=BE#U\N128+128
CI#U=E88+ (#I%B0) + ( (12-#3) #40) + (#H

#3)+20~(HGSHTZ/2)

4990 C:eB#U=@BH#U\128

S000 C:H#U=#U+1

S010 C:@BH#U=EBH#U\ 128

S020 E:

S0OZ0 *RESWITCH C:$TEMF=HOX#T

5S040 FOS: (#AXI) +20— (HS#Z/2) , (HE*2) +12-
#S

S050 T:re$TEMF

5060 Ci:$TEMF=ROX#R

SO70 FOS: (#H*Z) +20-(HS*Z/2) , (#I%*2) +12-
#3

5080 TIssTEMF

S090G E:X

5100 *INSTRUCT GR:QUIT

5110 CLOSE:S

5120 C:EB755=1

5120 T:ELCLEAR]

5140 T:

5150 T This is the game of LO SHU S@
UARES.

5160 T:

S5170 T A Lo Shu Square is more Commo

nly known as a magic square here in Am
erica. It is a square that \

5180
ch a

Ticontians numbers arranged in su
way that the numbers in each row,

column, and corner—~to-corner \

5190

Tidiagonal all add up to the same

number .

S200

T:
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5210 T: Hit any key to continue.
5220 U: *WAITEKEY

5230 T:[CLEAR]

5240 T:

5250 T: Here is an example of a 3»3 L
o Shu Square.

S260 T

5270 T:

5280 T [RIC2(RRW) JIC2(R)ILED

5290 T: 20 91 43 2+9+4=15 F+5+
1=15

S300 T [AJL2(RRS) IT2(R) ILD] T+5+3

=15 4+7+8=18

5310 T: H V81 3 b+1+8=15

8=15

5320 T: EAIL2(RRS)YIL2(R) I1LD] 2+7+6

=19 6+5+4=15

5330 T: P61 81

5340 T: CZIC2(RRX)IL2(R) ILC1

5350 T:

5360 T:

5370 T: As you can see, the magic num

ber in this square is 13.

9380 T:

SI90 T: Hit any key to continue.

5400 U *WAITEEY

5410 T:[CLEAR]

S420 T

5420 T: One—-Flayer Game: The computer
constructs a Lo Shu Sguare of a given
sire (3-5) but leaves some \

5440 T:boxes blank. You must figure ou

t which numbers Qo in which boxes.

S450 T:

54460 T: To do this, use the joystick

to position the white sgquare in the bo
you choose, and press the \

5470 T:fire button. Then select the nu

mber you wish to put there. Moving the
joystick \

5480 T:iforward will make the number go
down, and pulling it back will make 1

t go up. When you reach the

5490 Tinumber you want, press the fire
button again, and then you' re ready t

O move on.

SS00 T
S510 T Hit any key to continue.

5520 UI*WAITEEY

5530 T:LCLEARZ

5540 T

53530 T: Two-Flayer Game: The computer
once again constructs a Lo Shu Square
of a given size. This time, \

53560 Tihowever, one plaver is asked to
leave the room. ARfter this happens, t

he computer draws the board \

S570 T:and allows the remaining player
to use the joystick to switch any two
boxes.

5580 T



5590 T: After the boxes have been swi
tched, the first player comes back and
must determine which two boxes \

5600 Tiwere switched. This is done by

positioning the white square over the
first number, pressing the fire \

5610 T:button, and then positioning th
e square over the other number and pre

ssing the fire button. N\

5620 TiThe computer will let him know
if he’s right or not.

S630 T:

5640 T: Hit any key to continue.
5650 U: #*WAITKEY

S660 TiLCLEAR1

5670 T:

5680 T: Throughout the game, you need
only press "OFPTION" to return to the

main ment.

5690 T:

S700 T: Hit any key.

5710 U:*WAITKEY

5720 C:@B7355=2

5730 Ji#INITIALIZE

5740 *WAITKEY C:BR764=255

5730 *WAITLOOF J(@B764=283) ! *WAITLOOF

5760 Cr@R764=255

5770 E:

Pico Fermi Bagel—ATARI PILOT Version

Pico Fermi Bagel is a simple game to learn. The computer
picks a number of a certain length, and you try to discover it.
You do this by picking a number. The computer then tells you
how many digits are correct and in the right position (“per-
fect”), and how many are correct but in the wrong position
(“close”).

The option “non-repeating digits” allows you to force the
computer to choose a number where all of its digits are differ-
ent. This is a slightly easier version of the game.

A sample four-digit game follows.

PERFECT CLOSE

1. GUESS? 1234 5 1
2. GUESS? SHS5678 o9 2
T. GUESS? 92609 a 1
a4, GUESS? 29687 1 e
. GUESS? 2850 L] z
6. GUESS? 33285 =] 1
S GUESSY 68547 3 53
8. GUESL?T B%17

YOl GOT LT
MaMT 70O FLaY O6GaAaIR? %
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R:
R:
R:
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
J00
310
320
30
340
IS0
360
370
80
Z90
400
410
420
4730
440
450
E
460
470
480
490
S00
S10
520
530
540
530
S60
S70
580
590
600
610
620
630
640
&S50
660
&70

1 ]

*%% PICD FERMI BAGEL %#%
COPYRIGHT <(C) 1982
BY ANDY HALL
Ul #INSTRUCT
*FLAY Ci#C=1
U: *CHOOSE
*L0OFP U *GETGUESS
U #*EVALUATE
J(#T=1) : *AGAIN
J 1 #LOOF
*AGAIN T:
Ci#T=0
TIWANT TO PLAY AGAINT \
Al %A
MIN
JN: #FPLAY
E:
*CHOOSE T:[(CLEAR]D
T:
T:HOW MANY DIGITS (3-5)7 \
AL #D
J ((#D<3) + (#D>5) ) : *CHOOSE
T:
T:NON-REFPEATING DIGITS? \
Al
MY
CI#N=YM
Co#L=#D
CI$NUM=
#*CLOOF Cr#N=7?\10
J (#N=0) I *REFT
AL =SNUM
M2 #N
JY: #CLOOF
*REFT C:$NUM=$NUM#N
C:#D=#D-1
J (#D>0) : *CLOOF
T:LCLEAR]
T: FPERFECT

E:

*GETGUESS T:
C:#M=0

T:#C. GUESS? \

A $GUESS
CIHC=#C+1

C: $TEMP=%GUESS
*BLOOF C:4A=$TEMF
U: *NEXTCHAR
CI$TEMP=%A
C#HEC 1) I #M=#M+1
*1) 1 *GLOOF
E (#L=#M) :

T:CUFI]
TIC2(UP)Y IN

C: #C=4#C-1

J: *BGETGUESS
*EXACT Al =$GUESS

M2 SNUM

EN:

T:

T: YOU G6OT 1T

CLOS



680 Cii#T=1
&90 E:
700 *EVALUATE U:I#EXACT
710 E(#T=1):
720 C:$TNUM=$NUM
730 C:$TGBESS=%GUESS
740 C:eSNUM=_
750 C€:$S6ESS=_
740 C:#F=0
770 C:#Q=0
780 *ELOOF C: $A=$TNUM
790 U:*NEXTCHAR
800 J(#HE=1) : *CLOSE
810 C:$B=%A1
820 C:$TNUM=%A
Z0 C:$A=¢TGESS
840 U:*NEXTCHAR
850 C:$TGESS=%A
860 AI=%$BH
870 M:$AL
880 CY:I $SNUM=%SNUM*
890 CY:$SGESS=$5GESS*
QOO CYI#HF=H#F+1
210 CN:$SNUM=$SNUMSE
P20 CNI$SGESS=¢SGESSHAL
P30 J:*ELOOF
740 *CLOSE C:$TNUM=$SNUM
PS50 C:$SNUM=_
760 *CLLOOF C:$A=$TNUM
F70 Ul #NEXTCHAR
P80 J(HE=1) I *CONT
FF0 C:TNUM=%A
1000 A =$8GESS
D MS:$Al
JN: #CLLOOF
Ar=%A1
M: %
1030 JY:#CLLOOF
1060 C:$SNUM=ESNUM*
1070 C:$SGESS=$LEFT*$RIGHT
1080 C:#Q=#0+1
1020 J: *CLLOOF

1100 *CONT T: [UF]
#F #0
1110 E:

1120 *INSTRUCT T:[L[CLEAR]

1130 T:WOULD YOU LIKE INSTRUCTIONS? \

1140 A
1150 M:

1160 EN
1170 T:
1180 T:PICO FERMI BAGEL \

1190 T:1S A SIMPLE GAME TO LEARN. THE
COMFUTER FICKS A NUMBER OF A& CERTAIN L
ENGTH, AND YOU TRY TO \

1200 T:DISCOVER IT. YOU DO THIS BY FIC
KING A NUMBER. THE COMFUTER THEN TELLS
YOU HOW MANY DIGITS ARE CORRECT \
1210 T:AND IN THE RIGHT POSITION ("PER

FECT"), AND HOW MANY ARE CORRECT BUT 1

N THE WRONG FOSITION ("CLOSE").

1220 7T

Y
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230 T:THE OPTION “"NON~REFEATING DIGIT
S" ALLOWS YOU TO FORCE THE COMFUTER TO
CHOOSE A NUMBER WHERE ALL 0OF \

1240 T:ITS DIGITS ARE DIFFERENT. THIS
IS A SLIGHTLY EASIER VERSION OF THE GA

ME.
1250 T:
1260 T: << HIT ANY KEY TO BEGIN. =>»

1270 C:@E764=255

1280 *ILOOF J(EBR7464=255):*ILO0O0OF
1290 C:BB764=255

1300 E:

1310 *NEXTCHAR

1320 C:#E=0

1330 AI=¢$A

1340 MS:L2(RIGHT) ],
1350 CN:#E=1

1360 EN:

1370 C:$A=$RIGHT

1380 MS:I$RIGHT

1390 A:=$LEFT

1400 MS:ILRIGHTI,

1410 A:=$RIGHT

1420 MS:L2(RIGHT) 1,
1430 MS:ILRIGHTI$RIGHT
1440 C:$A1=%LEFT

1450 E:

Nim

NIM is an ancient Chinese gambling game that is usually
played with matches. A simple version played with two piles
of matches is easy to figure out. Some gamblers use the two-
pile version to lure people into playing more complex versions
where figuring out a winning strategy is not so easy. Here’s
the setup for a two-pile version of NIM. (There can be any
number of matches in either pile.)



e
[111]

The players are to take turns removing as many matches
as they please (at least one) from one of the piles. The players
are free to decide which of the piles they will take matches
from. The players can also decide whether the object of the
game is to take the last match or to force one’s opponent to
take the last match. Here’s an example of the game with the
winner being the player who takes the last match:

Setup:

NIE
LT -

Player 1 (takes 3 matches from pile II):

1111 -
I

Player 2 (takes 3 matches from pile I):

I
-
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Player 1 (takes 1 match from pile I): §

Player 2 (takes 1 match from pile II,
thus forcing a win for him or
herself since Player 1 can only ﬂ

draw matches from one column):

Player 1 takes match from pile I
and Player 2 gets the last match:

(D

(I

@

an

D

1D

In this version of the two-pile game, the strategy is to force
your opponent to draw from two equal piles. You can then
keep equalizing the piles until you get last draw. Here’s a

T

simple version of the strategy:

1

1)

If the first player takes two matches from I, equalizing the

columns, the second player can be forced to lose:



After player 1 moves: 9 n
(D

Now the second player can pick from either pile and will
still be forced to face equal columns.

D

nE

and player 1 counters by equalizing the columns and forcing
a win (by guaranteeing that he or she will get the last match).

Player 2 moves, taking
two from column I

Player 1: H

B (In

Player 2: @
u (I

Player 2 takes the last match and wins.
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The game of NIM becomes much more complex when three
or more piles of matches are involved. Here’s a game involving
three piles. The rules are the same. Try this a few times before
entering the more complex world of NIM that you can explore
with the ATARI Computer:

§ f
] ! @
N
J an
y § 9
(I

The player to take the last match wins.

* Last block
Hins

Plaver 1 takes from level - 73

Plaver 1 takes how many - 2N

100 R: *xx  NIM  xxx
110 R: A GAME OF LOGIC
120 R:

130 R: COFYRIGHT 1982 BY
140 R: Dale Disharoon
150 R:

160 C:@RB710=0

170 #START

180 C:#Z=0

190 T:L[CLEAR]

200 F0OS:14,4

210 T << NIM >3

220 PDS:2,8

2Z0 T: How high will your
240 : pyramid be? (3-10) ?
250 *HIGH

260 P0OS:25,9

270 AL #E

280 J(#K<3) 1 *HIGH

290 J(#K>10) 1 *HIGH
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300 POS:2, 15

310 T: 1t - Player taking last block wi

ns

320 T: 2 - Flayer taking last block lo

ses
330 POS:11,18

340 T: Enter 1 or 2
350 *LAST

360 FOS:27,18

I70 T2\

I80 A 4L

I90 J(#L<1) s *LAST
400 J(#L>2) : #LAST
410 T:L[CLEAR]

420 C:RB732=1

430 FPOS:14,1

440 T: <4< NIM »>
450 C:#A=1

460 C:4B=2

470 CLHC=3

480 C(#K >Z) :#4D=4
490G C(#E >4) 1 $#E=5
S00 C(#K>3) 1 #F=6
S10 C(#K26) 1 #G=7
520 C(# ) : #H=8
SI30 C(HK>8) 1 #1=9
S40 C(#K:>9):#I=10

350 FOS: 2,95

S60 T: [vEI 1

S70 T: [2(VED1 2
S80 T: [3(VEY1 3

S90 T (#K>3): [4(VEY] 4
500 T (#K3>4) 1 [S(VE)T S
610 T (#HK>T) : (6WBY1 &

20 T(#K>6): L7(vB)1l 7
b330 T(HK>T7): [8(«(vVB)1l 8
640 8y [(?2(vB)1 @9
450 y:f1ovBY1 10
660 FOS: 23,6

670 T:# Last block *

680 P0S:28,7

&F0 T(#L=1)i1Wins

700 T(#L=2):loses

710 Cr4P=2

720 %GAME

TZ0 CrH#F=3-#F

740 *TAKELEVEL

750 P0OS:2,17

760 T:LDEL LINEIPlayer ##F takes from

level - 7\

770 AT HM

780 J(#M<1) 1 %xNOLEVEL
790 J (#M#E) 1 *NOLEVEL
800 U: *ARRAY1

810 J (#N=0) * *LEVEL GONE
820 *HOWMANY

830 POS:I2,19

840 T:[DEL LINEJIFlayer ##P takes how m

any - 72\
850 AL #0
860 J(#0<1) : xSORRY
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870 U:*ARRAY1

880 J (#0:#N) : »TOOMANY

890 U: *ARRAY?Z2

Q00 U:*ARRAY1

910 POS: (12-#M) + (2%#N) , 4+8#M
P20 C:#R=0

FZO *LOOP

P40 C:#R=#KR+1

IO T: N\

P60 U:*SOUND1

P70 J (#R< >40) : #LLOOP

980 FOS:2,17

990 T:L3(DEL LINE)]

1000 U: *CHECK

1010 J(#Z=1) 1 »START

1020 J:*GAME

1070 *NOLEVEL

1040 T:[UPILDEL LINElSorry, there is n
o level #M

1050 PAI 180

1060 J: *TAKELEVEL

1070 *LEVELGONE

1080 T:LUFILDEL LINElLevel #M is gone
1090 FA: 180

1100 J:*TAKELEVEL

1110 *SORRY

1120 T:LUFIIDEL LINE]I can’t let you d
o that

1130 PAI 180

1140 J:*HOWMANY

1150 *TOOMANY

1160 TILUPICDEL LINEIThere aren®t that
many in level #M

1170 PAI 180

1180 J: *HOWMANY

1190 #SOUND1

1200 C:@B53761=168

1210 C:#5=28

1220 *#SOUNDLILOOF

2T0 C:#S=#5-4

1240 C:@BS3I760=#S

1250 J (#S5<>0) : #SOUNDILOOF
12460 Ci1@B53761=0

1270 E:

1280 %*S0OUND2

1290 C:@B537461=1648

1300 C:@B33763=168

1310 C:#S5=72

1320 *SOUNDZLOOP

1330 C:#5=#5-8

1340 C:BBS3760=4#S

1350 C:@BSI762=#5+1

1360 J (45 >0) : *SOUNDZ2L.OOF
1370 C:@B33761=0

1380 Ci1BR33763=0

1390 E:

1400 *ARRAY1

1410 C(H#M=1) I #N=#A

1420 C(#M=2) I #N=#B
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1470 C(#M=73) : #N=#C
1440 C (#M=4) : #N=#D
1450 C(#M=3) : #N=#E
1460 C(#M=4) ! #N=HF
1470 C(#M=7) : #N=#0G
1480 C (#M=8) : #N=#H
1490 C(#M=9) I #N=#I
1500 C(#M=10) : #N=#J
1510 E:

1520 *ARRAYZ2

1530 C(#M=1) I $A=#A—#0
1540 C(#M=2) i #B=#B-#0
1350 C(#M=3) 1 4C=H#C-#0
1560 C (#M=4) I #D=#D—-#0Q
1570 C(#M=5) I $E=#E-#Q
1580 C(#M=6) : #F=#F—#Q
13590 C(#M=7) : 4G=#G—#0
1600 C (#M=8) ! #H=#H—-#0
1610 C{#M=9) i #I=#1—-#0Q
1620 C(#M=10) i #I=#J-#0
1630 E:

1640 *CHECE

1650 E(#A:0):

1660 E(#B>0):

1670 E(HC-0):

1680 E(#D0):

1490 E(HE>0):

1700 E(#F>0):

1710 E(#G>0) @

1720 E(#H>0)

1730 EH#I>0):

1740 E(#J>0):

1750 C:#2=1

1760 PDS:5,17

1770 U(#L=1): *WINNER
1780 U (#L=2) : #LOSER
1790 POS:14,22

1800 T:Fress RETURN
1810 C:3BB744=25%5

1820 *RETURN

1830 J (2B764=259) : *RETURN
1840 E:

1850 *WINNER

1860 T: *%*%  Player ##F wins!' * 3% %

1870 U:*SOUNDZ2

1880 U: *SQUND2

1820 U *SOUND2

1900 U:#SOUNDZ2

1910 U: *SOUND2

1920 E:

1930 *L0OSER

1940 C:RBBS3761=74

1950 Ci@B33760=5

1960 T: *%%  Player ##F loses #¥*%

1970

F\
1980 C
1990 E

1120
@Bp53761=0
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Dodgem

Dodgem is a complex game played on a simple board. We first
discovered the game as a 3 X 3 board version in Martin
Gardner’s “Mathematical Games” column in Scientific Amer-
ican. According to Gardner, the game was developed in 1972
by Colin Vout, a mathematics student at the University of
Cambridge. We made a 4 X 4 version for ATARI PILOT. Here
are the instructions.

Dodgem is a two-player game. Each player has three
pieces. The object of the game is to be the first player to get
all one’s pieces to the opposite side of the board.

The game is an essentially peaceful one: there is no captur-
ing or jumping of your pieces. Rather, each piece must work
its way across the board by moving only where there is an
open space.

Rules of movement are that players may move their pieces
only forward or sideways, not backward. Again, movement
can only occur to an empty space.

Any move that one player makes must leave the opponent
a valid move—“boxing up” is not allowed.

Here is the board as the game first begins:

- DMLY
[=]

o L R BN J
x o
H o

0 HIX]H
PLaAYER 1 FPLAYER 2

Note the vertical/horizontal change in positions of the respec-
tive pieces.

You will need two joysticks to play. To make your move,
use your joystick to position the blinking dot in the square
containing the piece you want to move. Press the fire button
to indicate to the computer which piece to move.



Then position the dot in the square where you want to
move to, and press the fire button. The computer automati-
cally checks for a valid move. If you try to make an illegal
move, the computer will tell you to try again.

PLAYER 1: MOVUE FROM

2 R: *#% DODGEM *%%
4 R: COPYRIGHT (C) 1982
6 R BY ANDY HALL

100 GR:QUIT

110 C:@14=@5460-1

120 C:@741=@14-1

130 U»*TITLE

140 U *INSTRUCT

150 *PLAY

1460 C:#H=2

170 Cr#I=22

180 C: #W=0

190 U: *BOARD

200 U:#INITIALIZE

210 CiHFP=7\2+1

220 *L.00F U:*GETMOVE

230 J (#Wx0) t #*WINNER

240 C:#P=3—#F

250 J:*L00F

260 *WINNER T:L[CLEARI] FPLAYER ##W WINS'
270 T:

280 T:ANOTHER GAME™ \

290 AIsY

Z00 MY

310 JY:*FLAY

320 E:

330 *BOARD GR:CLEARSFENRED;GOTO-37,473:
TURNTOO: 4 (TURNSO: DRAKWT73)

Z40 GR:GOTO~36,42:4(TURNQO:; DRAWTZ1)

F50 GR:GOTO~19,433 TURNTO1803: 3(DRAW72:3 6
OTO%X+1,433 DRAW72; GOTO%X+17,47)

360 GR:GOTO-36,25; TURNTO90: 2 (DRAW72: GO
TO~36,7Y-15 DRAW72: GOTO-36,%4Y~17)

Z70 E:

IBO *INITIALIZE C:#C=0

FQ0 CL#X=-313

400 C:#Y=39
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410 C:4F=1

420 *ILOQF C:#C=#C+1

4730 Us *DRAWF

440 C:HY=#Y-18

450 J (#C< ) : *ILOOF

460 C:#F=2

470 C:#X=-15

480 C:r#y=-19

490 Ci#C=1

SO0 *ILO0OP2 Ci#C=#C+1

510 U *DRAWF

S20 CrH#X=#X+18

530 J(#C<4) 1 »ILOOF2

540 R:USES MEMORY JUST ABOVE FPROGRAM F

OR SCRATCH

SS90 Ctr#A=1

360 #MLOOF Ci#C=(#A-1)\4%18-33

S70 Cr#D=39-(((#A-1)/4)%18)

580 U: *MEMLOC

590 R:®17&6 CONTAINS THE ADDRESS OF THE
LOWEST FREE MEMORY (JUST ABOVE THE FK
OGRAM)

600 C:#HL=@176+H#A

610 C:EB#L=#E

620 C:#A=#A+1

630 J(#A<17) : *MLOOF

640 E:

650 *DRAWF C:@B1363=#F+1

660 GR:GOTO#X, #Y3; TURNTD?03: 3 (DRAW1 13 TUR

NPO) s FILL1Y

&70 E:

680 *ERASEF GR:PENERASE: GOTO#J, #k i TURN

TOR05 12 (DRAW11: GOTO#JI, %LY~-1)

690 E:

700 *BETMOVE R:MOVE FROM #J,#ki TO #X,

#Y

710 T:[CLEARIFLAYER #F: MOVE FROM

? 0N\

720 Ur%*JOYSTICK

730 C:i#I=HH+1

740 C:#K=#I-1

750 *GLOOF J((#P=1)%*(%4T8=1)) : *GLOOF
760 J((HF=2) % (LT9=1)) : #*GLOOCP

770 T TO ... 7

780 U *JOYSTICE

790 Cr#X=#H+1

800 CieY=#I-1

810 U: *CHECK

820 SO(HE):1

830 T (#E): INVALID MOVE

840 J (#B) 1 #F

850 U: *MOVABLE

860 T(#RB=2): MUST LEAVE OFFONENT A VAL
ID MOVE.

870 *F FA(#B):30

880 SO(#EB):0

890 FA(#E):920

F00 J(HB) : *GETMOVE

P10 U: *ERASEF

P20 U: *DRAWF

P30 U: *WINCHECK



P40 E:

P50 *JOYSTICK C(#P=1):45=%JO

REO C(HF=2) 1 #5=%J1

P70 C(#F=1):4T=%T8

80 C(HF=2) 1 #T=%LT9

990 GR:IFENERASE; GOTO#H, #1

1000 E(#T=1):

1010 CO(HS\16~720) % (HH<20) ) : #H=#H+18
1020 CO(#S\B8-3:0) * (#H~20) ) : #H=#H—-18
1030 CO(HS\4-10) % (HI~10)) :#I=8#1I-18
1040 C((#S\2:0) % (#I<25) )+ #I=#I+18

1050 GR:PENRED; GOTO#H, #1

1060 J:#JOYSTICK

1070 E:

1080 #*CHECK C:#B=0

1090 C:#C=#J

1100 C:#D=#kK

1110 Uz*MEMLOC

1120 C((#P=1) % (#E<>170) ) 1 #B=1

1130 C((#P=2) # (#E< >255) ) 1 #B=1

1140 C:#C=#X

1150 C:#D=#Y

1160 U:*MEMLOC

1170 C(HE< Q) t #B=1

1180 C((H#HP=1)* ( (#XHI) + (#X~-#T-18) + (#Y~-
HK18) + (#K-#Y18))) : #B=1

1190 C((HP=2) ® ( (#YHE) + (BY—HK > 18) + (#X~
#J>18)+(HI-#X-18)) ) i #B=1

1200 CO(HEXCIRT) + (BY2#E) 1) @ #R=1

1210 E:

1220 *MEMLOC C: #L=@E88+ ((S2~-#D) *40)+( (#
C+79)/4)+2

1230 C:#E=@B#L

1240 E:

1250 *WINCHECK C:#C=21

1260 CIr#D=21

1270 U *MEMLOC

1280 C:#M=#L_+720

1290 C:#N=#M+720

1300 C((ER#L=170) * (EBE#M=170) * (RE#N=170
)Yl HW=1

1310 C:#C=-33

1320 C:#D=39

1330 U: *MEMLOC

1340 C:#M=#L_+4

1350 C:#N=#L+9

1360 C((@BH#L=255) # (BR#M=255) * (BB#N=255
)) IHW=2

1370 E:

1380 *MOVABLE R:IMAKE SURE FLAYER LEAVE
S VALID MOVE FOR OFPFONENT

1390 R:1. MAKE FROFOSED CHANGES AT SCKR
ATCH AREA.

1400 R:2. LOOK AT ONE OF OFFONENT S PI
ECES: SEE IF MOVAELE.

1410 R:3. IF S0, RETURN. IF NOT, #E=2,
RESTORE SCRATCH AREA.

1420 Cr#L=(39-8#K) /18%4+ ((#J+33)/18) +21
76+1

1430 C:@B#L=0

1440 Ci#L=(I9-#Y)/18%4+ ((#X+3I33)/18) +@1
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76+1

1450 C(#P=2):#E=2395

1460 C(#F=1) i 8HE=170

1470 C:RBHL=#E

1480 C:#E=425—-#E

1490 C:#A=E176

1500 *MOVLOOF C:¥#A=#A+1
1510 C:#F=@B#A

1520 J(#A=(@176+17)) : #BAD
1530 J (#E< >#F) 2 *MOVLOOF
1540 C:#G=(#A-E176-1)\4
1550 J (#6=3) : #*SIDWAY
1560 C:#ZI=#A+1

1570 E(EBB#Z=0):

1580 *SIDWAY J (#A< (8176+5)) 1 #CHKSFCL
1590 Cr8#Z=#A-4

1600 E(BR#Z=0):

1610 *CHEKSFCL C(#P=2) 1 #I=8#A+4

1620 C(#F=1) 1 #ZI=#A-1

1620 J(#Z:(@176+16)) 1 *MOVLOOF

1640 J(#P=1):%F1

1650 E(BR#Z=0):

1660 J:#MOVLOOF

1670 #FP1 J (#G=0) : *MOVLOOF

1680 E(@B#Z=0):

1690 J:*MOVLOOF

1700 #BAD C:#B=2

1710 Cr#L=(3I9-8#Y)/18%4+ ((#X+373) /18) +@1
7b+1

1720 ClEB#L=0

1730 CrHL=(I9-8K) /18%4+ ( (#J+33) /18) +i@E1
76+1

1740 C(#P=1):1#E=170

1750 C(#F=2) 1#E=2S5

1760 C:RBH#L=#E

1770 E:

1780 *INSTRUCT

1790 T:

1800 T:WOULD YOU LIKE INSTRUCTIONS? \
1810 A:

1820 M:Y

1830 EN:

1840 T:LCLEAR]

1850 T: THE GAME OF DODGEM IS A TwWO-F

LAYER GAME. EACH FLAYER HAS THREE FIEC
ES.

1860 T:THE OBJECT OF THE GAME IS TO BE
THE FIRST FLAYER TO GET ALL HIS FIECE
S TO THE OFFOSITE SIDE OF THE BOARD.
1870 T:

1880 T: THE GAME IS AN ESSENTIALLY FE

ACEFUL. ONE: THERE IS NO CAFTURING OR J

UMFING OF YOUR MEN. \

1890 T:RATHER, EACH PIECE MUST WORK 1T

S WAY ACROSS THE BOARD BY MOVING ONLY

WHERE THERE IS AN OFPEN SFPACE.

1900 T2

1910 T: RULES OF MOVEMENT: FPLAYERS MA

Y MOVE THEIR MEN ONLY FORWARD OR SIDEW

AYS: NOT BACKWARDS. \

1920 T:AGAIN, MOVEMENT CAN ONLY OCCUR

TO AN EMFTY SFACE. **x% ANY MOVE ONE FL

AYER MAKES MUST N\



1930 T:LEAVE OFFONENT A VALID MOVE —-

"BOXING UF" IS5 NOT ALLOWED. #*x%

1940 T:

1950 T: HIT ANY KEY TO CONTINUE.

1960 U: #*WAITKEY

1970 T:L[CLEAR]

1980 T:

1990 T: HERE IS THE BOARD AS THE GAME
FIRST BEGINS:

2000 T2

2010 T F LRIC3(RW) ICRILE]
2020 T: [T A

2030 T A [AJLZ(RS)ILRILD]
2040 T: Y (03 0

2050 T E [AJL3(RS)ILRILD1]
2060 T: R Qb

2070 T: LAILI(RS)ILRILD]
2080 T: 1 7 i

2090 T: CZI{Z(RX) JLRILC]
2100 T: FLAYER 2

2110 T

2120 T:

2120 T

2140 T: HIT ANY KEY TO CONTINUE.

2150 U #WAITKEY

2160 T:LCLEAR]

2170 T: HERE ARE FLAYERS 1 AND 2 SHOW
N IN WINNING FOSITIONS:

2180 T:

2190 T: [RIC3(RW) ILRILED [ear
I(RWY ILRILE]D

2200 T TXab R
2210 T: LAILZ(RS) ILRILD] CATL
Z(RS) 1ILRILD]

2220 T: X0 0 A
2230 T LAJCLZC(RS) ILRILD) [AalL
3(RS) ILRILD]

2240 T: HD G e [ A
2250 T: CAILZE(RS)Y ICRICD] [AlL
I(RS)IERICD]

2260 T: A A XXX
2270 T CZILEZARX) ILRILC CZ3L
I(RX)ILCRILCI

2280 T: FLAYER 1 FLAYER 2

2290 T:

2300 TINOTE THE VERTICAL/HORIZONTAL CH
ANGE IN FOSITIONS OF THE RESFECTIVE FI
ECES.

2710 T:

2320 T:

O T:

2340 T HIT ANY EEY TO CONTINUE.

2350 U *WAITKEY

2360 T:iLCLEAR]

2370 T:  YOU WILL NEED TWO JOYSTICES T
0 FLAY. TO MAKE YOUR MOVE, USE YOUR JO
YSTICK TO FOSITION THE BLINKING \

2280 T:DOT IN THE SOUARE CONTAINING TH
E FIECE YOU WANT TO MOVE. FRESS THE FI
RE BUTTON TO INDICATE \

2390 T:TO THE COMFUTER WHICH FIECE TO

MOVE.

2400 T:
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2410 T: THEN POSITION THE DOT IN THE

SOUARE WHERE YOU WANT TO MOVE TO, AND

FRESS THE FIRE BUTTON. THE \

2420 T:COMFUTER AUTOMATICALLY CHECKS F

OR A VALID MOVE. IF YOU TRY TD MAKE AN
ILLEGAL MOVE, THE COMFUTER N\

2470 TIWILL TELL YOU TO TRY AGAIN.

2440 T:

2450 T: HAVE FUN!

2460 T:

2470 T: HIT ANY KEY TO BEGIN.

2480 *WAITHEEY CIER764=255
2490 *WAITLOOF J(@B764=255):*WAITLOOF
2500 C:@B764=253

2510 E:

2520 *7TITLE C:@BS59=0
2530 CIH#F=@560+3

2540 C:@aB#F=71

2550 CI#F=#F+3

2560 C:r4C=7

2570 *TLOOF C:@EB#F=7
2580 C:#F=#P+1

2590 C:#C=#C-1

2600 J(H#C>O) : *TLOOF
2610 C:RB#P=6

2620 C:#F=#F+1

2630 C:EEB#FP=64

2640 C:#P=#P+1

2650 C:@B#P=63

2660 Cr#F=#P+1

2670 C:@EB712=100
2680 Ci@B710=12

2690 C:@BR709=12

2700 C:EB708=200
2710 C: @#F=8560

2720 C:EBSS9=34

27370 TiLCLEARD

2740 7T dodgem
2750 POS:Z,

2760 T: RBRY ANDY HALL
2770 FPA:400

2780 GR:QUIT

2790 E:

ESP

This is an extrasensory perception (ESP) game. The computer
presents a grid with four quadrants. The computer then picks
one quadrant in which to place a square. You can’t see the
choice but must concentrate and try to perceive the computer’s
choice. You can take either 10 or 30 turns. Chance guessing
would make approximately 25 percent of your guesses right.
If your guesses are greater than chance, you may have ESP—
or be lucky. Try again.



GUESS 18 (1 ,2,3%,43 72

CORRECT ! YOU HAVE cUYT OF 1@.
2 R: *%% ESF x¥x
4 R: COFYRIGHT (C) DECEMBER, 1982
&5 R BY TED M. EAHN

8 R: A SIMFLE GAME TO TO TEST ESF FO-

TENTIAL -~ BASED ONM THE WORK OF RUSSELL

TARB

100 *ESF

110 T:THIS GAME WILL ALLOW YOU TO TEST
YOUR ARILITIES AT FRE-COGHNITION.

120 =

130 A SQUARE WILL BE DRAWN IN ONE OF
FOUR QUADRANTS. YOU WILL TRY TO GUESS
WHERE 1T WILL AFFEAR EACH TIME.

140 =

150 I (FRESS RETURN T0O CONTINUE) .

160 Az

170 GR:CLEAR

180 T:THE NUMBER OF YOUR GUESS CORRESF
OND 7O THESE FOUR QUADRANTS:

120 FAR:I120

200 U *AXES

210 GR:GOTO —-45,20iDRAW 10

220 GR:GEOTO 45, TURNTO 903 Z(DRAW 73T
URN 20) s TURN —-180:iDRAW S5 TURN —-9035DRAW

220 BR:GOTO ~45,-10i TURNTO QO Z{(DRAW 7
sTURN 90) s TURNTO 903 Z(DRAW 7: TURN 90)

240 GR:GOTO 45,-103TURNTO 180:iDRAW 103
TURN ~20:DRAW 10560T0 32, -103 TURNTO 18

Qs DRAW 15

250 T

260 tYOUR E.3.F. FOTENTIAL IS HOW WELL
YOU DO ABOVE CHANCE.

270 FAI 120

280 *LO0OF

270 TIHOW MANY TRIALS DO YOU WANT (10,

200 OF 0y 2N

ATHT

JHTNLL D) L *_C0OF

J(#T=0) 1 L. OOF

CrH#T=#T\3I0O

ths #AXES

*L O0F

Cr#R=0

CrHl=0
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*NEXT Cr#I=#I+1
T:LCLEARIGUESS #1 (1,2,7,4)72\
Cr#0O="\4+1
410 AL HG

420 U #R0X
COHG=#HCH  $#R=#R+1
T (#G=#C) : CORRECT! YOU HAVE #R 0OUT
" K1
450 T (&G ##HE) tNO, IT WAL #0E. YOU HAVE
#R QUT OF #I.
450 FAI 180

470 J(HICHT) I *NEXT

480 C:HC=#T/4

490 C(H#T\4) I #C=#C+1
500 GR:QUIT

510 T:YOUR FINAL SCORE WAS #R OUT OF #
T.
520 :CHANCE GUESSING WOULD HAVE BEEN A
EOUT #C.
570 ¢
S40 T(HR:#C):YOU DID BETTER THAN CHANC
E.
550 T (#R=#T):1Y0OU REALLY HAVE E.S.F.!
560 T:DO YOU WANT TO FLAY AGAINT

570 A:
580 M:Y,SURE,OK,0.K.

590 JY:*L0O0OF

&00 E:

610 *AXES
0 GR:CLEAR: GOTO ~79,3:iDRAWTO 79,5
GR:GOTO O,47:DRAWTO O,
E:

*B0OX
GR (#G=#0() : FEN BL.UE
o Q) TFPEN RED
B Y :GOTO (PN&B) 79, (P\NI1)+16
620 GR#E=2):160TO (M\68) +1, (?\Z1)+16
700 GR(#Q=72) :6G0TO (?N68)~79, (N2 -21
710 GRHO=4) :60OTO (M\&68) +1, (TN\25) -1
D BRY TURNTO 905 4 (DRAW 103 TURN 90)

0 B

Trig Functions

This simple program displays how sine and cosine functions
can be represented in PILOT despite the fact that it deals only
with integers.
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2 R ¥k GHINE *#x

4 R: RY HARRY B. STEWART

6 F: DEMONSTRATES FILOT PLOT OF SINE/C
OSINE CURVES

100 GR: TURNTO -%0

110 *START Cr#X=-80

120 GR:CLEAR

1720 #L0O0F

140 GR:FPEN UF:;GOTO 0,105 GO
LLOWS GOTO #X,%Y

150 GRIFEN UF: GOTO 0,105 TURN 903 GO
ZOsTURN ~903% FEN RED: GOTO #X,%Y

160 GR:FEN BLUES GOTO #X,J0-%Y

170 GRITURN =

180 C(# Q) T HX=HX+]

190 J(#X780) 0 *LO0F

200 Ju*START

308 FEN YE

Fractals

To understand fractals, think of two mirrors facing each other
with a person standing between the mirrors. If you stand a
bit to the side and look in one mirror, you’ll see an infinite
regression of mirrors reflecting the person and mirroring
themselves reflecting the person. A fractal is somewhat like
this. A fractal is a curve, each part of which approximates the
whole structure. At the bottom of this page and the top of the
next, you will find two pictures of a growing fractal, one
beginning to turn in on itself to mirror its own shape.

Here are two pictures of more detailed fractals and a
program to generate them. If, after you play with this
program, you are more interested in fractals, read David
Thornberg’s article on fractals in Computer, July 1982, and
write to him for additional resources.
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150 Ct#L=9

160 CI#C=0

170 GR:CLEAR

180 C(#Kk=0) 1 @R710=0

190 GRIPENYELLOW:GOTO-13,21: TURNTO90: 4
(DRAWZ27 : TURNSYO)

200 GR(#K=1) (FPENUF;GOTO~12,213 TURNTOL18

Qs PENBLUESFILL26FFENYELLOW: GOTO-13, 213

TURNTO90

210 FPAIL100O

220 U =LOOF

230 T:LCLEARINOW WE RE GODING TO TURN T

HE COMFPUTER INTO A SOX MICROSCOFE AND

LOOK AT WHAT™S HAFFENING AT THE TOR\
240 T: OF THE VERY TOF BOX. HIT ANY KE
Y TGO GO. N\

250 GR:IFENRED:GOTO14, 3Z2:DRAWTOY, 33: DRA
WTO?,35:60T07, 33 DRAWTOY, 31

260 CieB764=255

270 *MLOOF C:@RB708=0

280 PAI1S

290 C:rR708=70

FAZ1S

J(@R764=25%) : *MLOOF

Ci®B764=255

T:LCLEARD

Cr8T=560+5

C:BW=ERE#T

Cr#V=0

*LLOOF C:#U=#V/2+16

CreX=#U+3

290 C(HX:E1) t#X=11

400 O #W=Z13-#W

410 C:BE#T=HW

420 GR(#V=16) :CLEARR

470 SO #U, #X

440 FAL (Z2-#V) /3

450 Cr#vV=4#V+)

460 J(HVLE2)  #LLOOF

470 S0:0,0

480 CrRE#T=H#W

490 GR:CLEAR

SO0 Cr#l=54

510 Cr#0=1

520 Cl#C=0

SE0 C(HK=0) 1@R710=0

540 BRIPENYELLOW: GOTO-79, ~313 TURNTO90:
DRAWTO79, -213560TD-79, ~31

S50 TiHERE WE ARE AT THE TOF'! JUST HOP
E WE DON"T RUN INTO ANY BUGS —— THEY®R
E PRETTY EBIG AT THIS MAGNIFICATION.\
J60 U * 0Q0F

S70 TILCLEARIIF THIS MUCH HAS HAFFPENED
JUST AT THE TOF, IMAGINE WHAT THE RES
T OF THE SQUARE MUST LOOK LIEEY' \

580 TIHIT ANY KEY TO SEE. \

S90 U #WAITKEY

&00 T:ICLEAR]

SH10 *L.00OK C:#U=#Y

H20 CLE#X=#U-3

60 CHXI1) tHX=1
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640 50 #U, #X

650 FATHV/Z

&H60 CLEBET=314-@RHT

&H70 BR(#V=9) » CLEAR

680 C:#V=#V—1

P00 I (HVX0) @ *LO0K

700 D) TERE710=0

710 S0:0,0

720 BRIFPENYELLOW: GOTOO, 345 DRAWTO26, 83D
RAWTOO, —185 DRAWTU-24, 83 DRAWTOO, 34

730 GRBE=1) t FENBLUE: GOTOO, FILLTO-Z
S,83FILLTOO, ~173FENYELLOW

740 GRITURNTO45:G0TO~16, 1: DRAWZ: GOTO14
» L3 DRAWZES GOTO-7, -85 DRAWE: GOTOS, ~8: DRAW
730 GR:iGOTO-16, 17 DRAWGIGOTOL 4,
Z360T0-7, 22 DRAWZS GOTOS, 22 DRAW
760 GRITURNTUO-4%:607T016, 15 DRAWS
4, L3 DRAWZ: GOTO7, 83 DRAWS; GOTO~%, —83 DRA
W3

70 GRIGOTO16, 173: DRAWE: GOTO-14, 133
Z360TO7, 225 DRA GOTO-5, DRAWE
780 GR: TURNTQ4S;G0TO (G044 GOTOY
X, ZY) i GOTOZ2, ~15; 7 (GO4; X, 7Y)

790 GR:GOTO-2,~15: TURNTOZ1S: 7 (GO4: 50T0
AXLZY) S 6OT0RE, 105 7 (6045 GUTOZX . 4Y)

800 T:ILCLEARILOOE WHAT®S HAFFENED SINCG
E WE STARTED -- OQUR SBUARE HAS "FRACTA
LED" INTO A DIAMOND'

810 PAI 1200

O ClERy710=148

D OE:

840 *L0O0OF GR:IGOL: PENUF: TURNYOS 01

DRAW

880 J ({(#0=0) % (#S=#N) ) : *SCALE
J I *LOOF
*LEFTCHE
J (%
GR:GO~1

Ct#C=0

J ((HO=0) * (HS5=#N) ) 1 *SCALE

J:#L00F

*STRAIGHT GR:IGO—1:i TURNPO; FENYELLOW
Cr#C=#C+1

FEO J (HC<HL) 2 ¥ _LOOF

P90 *SCALE J C(HSCHN) * (#0=0) ) : *CONT
1000 J ((UX<80) * (#0=1) ) : *CONT

1010 C:#N=#N=6&

1020 C:#C=0

: Cr#l=#L/3

1040 FALI 100

1050 T (HL=6) * (#0=1)) 1>

1060 GR(#0=1) :60T0-79, 31

1070 EH#LI2) :

1080 J:xL0OO0OF

1090 *CONT

1100 C:#HS=#S+1

1110 C:#C=0

1120 U:*BOX

GR: TURNILBO: 02
CESTRATIGHT




1120 J:*LO0F

1140 #BOX GR:TURN-=-903F 2 (DRAWHL I TURNTO) §
FENERASE s DRAW#HL.—1 s FENUP

1150 GR (#E=0) : TURN180: FENYELLOW: GO#L
1160 E (#E=0) 2

1170 C:H#A=7%LA/F0

1180 C:#x=%X

1190 Ci#HY=LY

1200 GR(#A=0) 1 G0TO%UX, AY+1
GR(#A=1) 1 GOTO%.X-#L+2, %Y +1

GR (#A=2) :GOTOZX-#L+1, LAY+H#L~1

GR {(BA=7) : GOTO%LX,, LY +HL
GR:FPENBLUE: TURNTO L8O FILL#L

GR{ (#A=0) + (#A=2) ) IFENYELL.OW; GOTOX

X, LY

1260 GR:IFENUF: GOTO#X, #Y: TURNTO#AX20+18
Qs GO#L—-13FENYELLOW

1270 E:

*INSTRUCT T

T:

T *#% FRACTALS %%

FUOS: 2,5

1320 T:A FRACTAL IS A STRANGE TYPFE OF

GEOMETRIC SHAFE. TU MAKE ONE, YOU STAR
T WITH A FAMILIAR SHAFE, SAY \

1330 T:A SEUARE. THEN, ON EACH OF ITS

SIDES YOU DRAW ANQTHER, $SMALLER, SQUAR
E, AND THEM

1340 TIANOTHER ON EACH OF THE SIDES YO
U*VE JUST CREATED. YOU KEEF ON DOING T
HIS UNTIL YOU CAN'T DRAW ANY \

1350 TISMALLER. THEN YOU'VE CREATED A

FRACTAL.

1360 T:

1370 T:

1380 T:DO YOU WANT COLOR? \

13290 A:

1400 M:Y

1410 CY:#E=1

1420 E:

1430 *WAITKEY C:RR764=255

1440 *WLOOF J(@B764=255) : #WL.OOF

1450 C:1@R764=25%

14460 E:

1470 *TITLE C:@B1373=16

1480 C:@RB1Z74=2

1490 WRITE:S

1300 WRITE:S, WA
1510 WRITE:S, x fractals *

1520 WRITE:S, NI RN KK NN R
1530 WRITE:S

1540 WRITE:S

1580 WRITE:S, by andy hall
1560 FAI400
1570 GRIQUIT
1580 E:




Adventure Games, Modeling,
and Miniworlds
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Scout Ship—An Adventure

We began this book with a simple monster adventure. Now
we’ll share a more complex adventure, one developed by Dale
Disharoon and two of his students, Jeremiah Knoche and
Miles Pickering, who are in junior and senior high school,

respectively. The adventure, which is called Scout Ship, is

easy to modify; we welcome you to change it and to develop
your own adventures. Here is how you begin the adventure.

BY USTING THE

" OF aN OFEN
LPF DURING

'TER
HE

LET
EED
P

=T
[
WIT

GOOD LUCK. ..
PRESS

START

Here are the words that you can use during the game as

well as a map of the alien craft.

T KNOW.

THESE ARE SOME OF THE HWORDS

NOUNS:

VERBS :

e Zao
aQERY OHX
WZodnzHag
Wodraqr.Js
k4L R

[l

wey

i

aun

o HEqd
e LI
ZLnamRoan
HELER>ZTW
ogIggold4dr
TITLATIAT TG} 43

>

Zew

00~
I - -0g
QURR ZND
EEOLYLTH
a30n0oak
WEIZOZEY
T

[yl x
waw & 4 &
XOWrqui=u
qeraqUaTIW
rOANELWROL

Try drawing a simple map as You g0.

HHAT NOW?
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210

SHIELLES
ESCaPE PHASERS CREMW
CRaFT ] QUARTERS
; HEAPONS
o G
N 2]
5 SECURITY [

MHED . [ 4 L REC .
EaYy 0o ROP + E ROOM
R SHAarFT ¥

T
E
R
COMMAaND
ERIG l OFFICER
You #ARE QUARTERTS
HERE kad

The two screen dumps should give an idea of what the

screen might look like during the game.

HMATIM COMPUTER SECTION: The huge bulk
of the computer dominates tThe room.

POSSTIBLE EXMITS

RRIDOR B

RRIDOR I

RRIDOR P

HHAT NOW? FIND JOYS5TICK

THE JOYSTICK 5 HaAaRP TO FIND.
HHAT MNMOW7? PRESS START

xlyly)
[=]=]=]

The computer comes quietliy to 1ife.
and says . . .

ENMERGY STDRAGE: A huge pulsating
glass globe showers the room with an
eerie pink glow. There is a small
cutting laser here.
POSSIBLE EXITS

CORRIDOR T
WHAT NOW? ACTIVATE BOMB
The bomb must be on the f1lo001r in

ENGIMNE ROOM be fore wywou detonate it.
WHHAT NOW?

Notice that lines 160 to 260 name, use, or jump to modules.

To familiarize yourself with how the program works, look at
those modules before trying to copy the program. Also look
at line 2360, *COMPUTER. You'll find one of the number-
guessing games that we included in the Math chapter em-
bedded in the adventure as a challenge. In PILOT it’s easy to
turn a whole game into a module and call it up at any time
that you want in a longer and more complex program.

Play Scout Ship a bit and then add your own touches.



100 R: *x% SCOUT SHIF ADVENTURE #*%#%

110 R: COPYRIGHT 1982
120 R: by Dale Disharaon
130 R: Jeremiah Knoche
140 R: Miles Fickering
150 R:

160 *START

170 Ut *INITIALIZE

180 *MAINLOOF

190 U: *ROOMCOLOR

200 U #DESCRIPTION

210 U *0OBJECTS

220 U:#CORRIDORS

230 U *WHATNOW

240 J:*MAINLOOF

250 *MOD1 C:#T=1

260 *LOOP3 AI$T=Z#T

270 AI=$RIGHT

280 M:IissT

290 EY:

FOO CiHT=#T+1

310 J(HTC13) 2 #LO0OF3

A20 E:

3ITO ¥MOD2 A $I=YHT

240 Ar#I=%%J]

350 E:

J60 *WHATNOW T:

F70 TWHAT NOW? A\

380 A $COMMAND

I90 T:

400 M:CRY, SLEEF, SCREAM, SHOUT,DIE, LAUGH
410 TYIFROM DOWN THE CORRIDOR A& VOICE
ECHOES *"SEARCH... SEARCH... SEARCH....

420 JY:#WHATNOW
430 U(#B) i *TIMER
440 MS:[RIGHTI €
450 Al =$RIGHT
460 MIA,R,C,D,E,
0,K, S, T,U,V,W, X,
470 AI=$LEFT

480 JIN: *ONEWORD
490 MIGET, TAKE, GRAB, DROF,LEAVE, SAY, REA
D, EAT, SEARCH, INSERT, FUSH, FRESS, LAUNCH,
ENTER, SHOOT, FIRE

300 JIM: #GET, *GET, *GET, *DROF , *DROF, *SAY
» ¥*READ, *EAT, *SEARCH, * INSERT, *FRESS, #FR
ESS, *LAUNCH, *LAUNCH, *SHOOT, #*SHOOT

510 MICUT, OPEN, BUST,DESTROY, BREAK,, FEED
s WATER,FERTILIZE,ACTIVATE, SET, DETONATE
, EXPLODE

520 JMI*CUT, #CUT, #CUT, #CUT, *CUT, *FEED,
*FEED, #*FEED, *BOME, *BOMB, *BOME, #*BOMB
530 #*8TOCK A:=$RIGHT

540 M:1S €

930 TYITHE $RIGHT ARE HARD TO $LEFT.
360 TNITHE $RIGHT IS HARD TO $LEFT.
S70 J:*WHATNOW

FyGyH, I, J,k, L, M,N,0,F,
Y,Z

211



212

80 *AINTGOT T:YOU DON’T HAVE THE $RIG
HT

S90 J:*WHATNOW

600 *YOUCANT T:YOU CAN'T $LEFT THE $RI
GHT

Q10 J: *WHATNOW

&20 *#ONEWORD M: A , B
»y G, H, I,4d, s
F,&8, R, S, T, U,
&30 JY:*MOVE

640 M:LOOK

&350 EY:

660 M: INVENTORY, TRANSFORT, HELF

670 JM:I*INVENTORY, #*TRANSFORT, #*HELP

&80 E:

&90 *BET

700 AI=$RIGHT

710 M:FOQOD

720 JY (#R=5) : *F0O0OD

730 U:#MOD1

740 J(#T=13): #STOCK.

750 U:#*MOD2

760 J(#J=—1):*HAVEIT

770 J(#T=9) :#FLUID

780 J (#J<-#R) : #NOTHERE

790 AIST=YHT

800 J(#C=4): *TOOMUCH

810 J(#T=11):#*TRION

820 C:#C=#C+1

830 CiesT=—1

840 T:YOU NOW HAVE THE $RIGHT

8350 FA: 100

860 E:

870 *NOTHERE T:THE $RIGHT ISN'T HERE.
880 J:*WHATNOW

890 *TOOMUCH T:YOU ARE CARRYING TOO MU
CH. IF YOU WANT THE $RIGHT YQU LL HAV
E TO DROF SOMETHING.

FOO J: *WHATNOW

710 *HAVEIT T:YOU ALREADY HAVE THE $KI
GHT

P20 J:*WHATNOW

?30 *DROF

P40 U:I*MOD1

S0 J(#T=13) : #YQUCANT

P60 U *MOD2

P70 J(#JI<>~1) I *AINTGOT

80 J((#R=17) % (#T=3)) : *BRIGHT

0 C:#C=#C—1

1000 AIST=Y#T

1010 C:3$$T=#R

1020 E:

1030 *BRIGHT T:The light is too bright
- You had better keep the shades.
1040 J: *WHATNOW

1050 *TRION A:=$Y12

1060 M:-—-1

1070 TN:You need the BOMEB casing to ho
ld the crystals.

1080 JN: *WHATNOW



1090 T:You gather the scattered crysta

ls and pack them into the BOMEB casing.
1100 CieY11=0

1110 J: *WHATNOW

1120 #F0OOD T:THE FOOD MACHINE REGQUIRES
MONEY .

1130 J: *WHATNOW

1140 #FLUID A:=$Y10

1150 M:-1

1160 TN:You don’t have anything to car

ry it in.

1170 JIN:z *WHATNOW

1180 C:#P=]

1190 TiYour pan is full to the brim.
1200 J:*WHATNOW

1210 *FEED A:#T=$Y10

1220 JO(HTC>~1) + (#F=0)+ (#R<>16)) 1 #5TOC

[

1230 AI=$RIGHT

1240 M:WEED,PLANT

1230 JIN:*STOCK

1260 T:The weed hungrily gobbles up th

e brown fluid and your bed pan. It th

en looks up and mutters, "SAY BURFEE".
1270 C:$Y10=0

1280 Cr#C=#C-1

1290 C:#N=1

1300 J:*WHATNOW

1310 *BOMB A:=¢RIGHT

1320 M:BOMB

1330 JIN:I*STOCK

1340 J (#R) 1 #STOCK

1350 AT #T=%Y12

1360 T(#T<>15):The bomb must be on the
floor in ENGINE ROOM befare you deton

ate it.

1370 T(HF=0) :Without the TRION crystal
s the bomb is useless.

1380 JO(#F=0)+(#T<15) ) : *WHATNOW

1390 T:CONGRATULATION SCOuT!! The bo
mb timer is set. You have only a few

minutes to TRANSFORT out'!

1400 C:#B=1

1410 Cr@19=0

1420 J: #WHATNOW

1430 *TIMER E(@E19<30):

1440 T:L[CLEAR]

1450 CI1R709=10

1460 POS:2,6

1470 T:BOOM! VYou didn’t make it
1480 :

1490 :RANK: DEAD ADVENTURER

13500 J:*END

1310 *SAY A:=$RIGHT

1520 M:BURPEE

1530 TN:Youwr voice sounds lonely in th
is place.

1340 JIN: *WHATNOW

1350 T(#R<>14) :Nothing seems to happen
in this room.
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1360 J (#R< >14) I *WHATNOW

1570 Ti:You suddenly hear a humming sou
nd coming from Corridor R.

1580 C:i#mM=1

1390 Ji*WHATNOW

1600 *READ A:=$RIGHT

1610 M:MANUAL

1620 JY: *MANUAL

1630 TiYOU CAN'T READ THE $RIGHT

1640 J: *WHATNOW

1650 *MANUAL A $J=Y4

1660 AT #I=%$%J

1670 T(#J=-1):The only part you can un

derstand are the words: * FRESS START
*

1680 T(#J<>—1)iYou don"t have the manu
al.

1690 J:#WHATNOW

1700 *EAT AI=$RIGHT

1710 T:EATING THE $RIGHT MIGHT MAKE YO
U SICK!

1720 J:*WHATNOW

1730 *»CUT AI=$RIGHT

1740 M:GLOBE

1730 JY ((H#R=17) % (#F=0) ) : *CUT1

1760 J:i#*STOCK

1770 *CUTL1 AI=%$Y2

1780 Mi-t

1790 TN:There’'s only one thing that ca
n cut the globe open and you don’t hav
e it.

1800 JIN: *WHATNOW

1810 CisY11=17

1820 T:ilLight bursts from your laser.
The globe shatters and precious crysta
ls of TRION spill out onto the floor.
1830 C:#F=1

1840 J: *WHATNOW

1830 *SEARCH AI=$RIGHT

1860 M:GUARD

1870 JY ((H#B=0) * (#R=3) ) : *GUARD

1880 MICHEST

1890 JY ((#H=0) * (#R=13) ) ; #*CHEST

1900 TINC LUCK.

1910 J:*WHATNOW

1920 *BUARD C:#6=1

1930 T:A PILOT Cartridge falls from th
€ guard’s pocket.

1940 Ar$T=Y1

1950 CrésT=3

1960 J:#WHATNOW

1970 #CHEST C:#H=1

1980 TiYou see a Security Card which h
ad been hidden in a pair of pajamas.
1990 AI%T=Y8

2000 Cre$T=13

2010 J:*WHATNOW

2020 *INSERT A:=$RIGHT

20320 M:COIN

2040 JY ((#R=5) * (#E=0) ) : #50Y

2030 M:ICARTRIDGE



2060 JY ((#R=2) % (#1=0) ) : *CART

2070 Tiwhat?

2080 J:*WHATNOW

2090 *80Y A:=%YS5

2100 M:~-1

2110 TN:What coin?

2120 JIN: *WHATNOW

<130 T:The machine rattles, a small do
or pops open and a soyburger drops out
onto the floor.

2140 C:sY7=5

2150 C:#E=1

21860 CisYS=0

2170 C:r#C=#C~1

2180 J:*WHATNOW

2190 *CART A:=#$Y1

2200 Mi-1

2210 TN:You don"t have the FILOT cartr
idge.

2220 JIN: *WHATNOW

2230 C:#I=1

2240 CtHC=#C-1

2250 C:sY1=0

2260 E:

2270 *ENGINE T:A strange force blaocks
your way.

2280 Ui #R=#T

2290 J:*WHATNOW

ZI00 *FRESS A:=$RIGHT

2310 M:START

2E20 TY(HRC»6) 1 The START button isn’t
here.

2330 TN:The $RIGHT appears to be stuck

2340 JY (#R=6) 1 *COMPUTER

2350 J: #*WHATNOW

2360 *COMFUTER T:The computer comes qu
ietly to life.

2370 PAI 100

2380 Trand says . . .

2390 PAI 100

2400 T:I'M THINKING OF A NUMBER BETWEE
N 1 AND 100.

2410 *GAME C:r#J=7\100+1

2420 #LOOFS T:WHAT®S YDOUR GUESS?

24770 AT #T

2440 T (#T<#J):SORRY EARTHLING, TOO LOW
2430 T(#T-#J):NOFE, TOO HIGH.

2460 J(#T< >#J) : #L0O0OPS

ZA470 ®*NUM CI#T=7\100+1

2480 J(#T=#J) 1 *NUM

2490 T:SORRY FRIEND. MY NUMBER WAS #T
2500 :

2310 TiSAY, WOULD YOU LIKE TO SEE A MA
F OF THIS FLACE?

2320 AT

2520 MY

2540 yy: *MAF

2350 T:WANT TO FLAY SOME MORE?
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2560 Al $T

2570 Moy

2980 JY:*GAME

2390 T:WOULD YOU LIKE ME TO FIX THE DK

OFSHAFT FOR YOU?

2600 AL ST

2610 MY

2620 CY:#A=1

2630 E:

2640 *LAUNCH A:=$RIGHT

2630 MICRAFT,BOAT,SHIF

26460 EN:

2670 E(#R<>9)

2680 T:The hatch closes, the airlock b

lows open and your escape craft is sho

t out into space.

2690 PAI100

2700 T:

2710 T:IRANK: STARVING ADVENTURER Too

bad you don’t know how to pilot this 1

ifeboat.

2720 J:%END

2730 *SHOOT A:=$RIGHT

2740 M:PHASER, GUN

2730 JIN:#STOCK

2760 A:=%YSL

2770 M:~-1

2780 JIN:#AINTGEOT

2790 T:There must be something wrong w

ith the phaser. It won’t fire.

2800 J: *WHATNOW

2810 *ENERGY A:=%Y3

2820 M:-1

2830 EVY:

2840 T:LCLEAR]

2850 C:@709=-256

2860 T:The light in this room is blind

ing. You can’t see a thing.

2870 *L0O0F& T:

2880 IWHAT NOW?

2890 A:sT

2900 M: T [

2910 C:#R=14

2920 EY:

2970 J:#L.OOF&

2940 #ROOMCOLOR T:(CLEAK]

2950 C:ER752=1

2960 C:sW=WH#K

2970 A #T=$sW

2980 C:@709=#T

2990 E:

3000 *0OBJECTS A #T=%Y1

3010 T (#T=#R) :There is a FILOT cartrid

ge here. \

T020 AL HT=$Y2

JO30 T(#T=#R):There is a small cutting
laser here. \

I0O40 A #T=3Y3

030 T(#T=#R):There are some protectiv

e sunglasses here. \

Z060 At#T=%Y4
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I070

T(#T=#R) IR FILOT reference manual

lies open on & counter. \

3080 A#T=%YS

3090 T(#T=#R)!A plastic coin is lying

on the floor. \

3100 AIET=%$YS

I110 T(#T=#R):There is a hand phaser h

ere. \

3120 Ar#HT=%Y7

3130 T(#T=#R):A powerful smelling sovyb

urger has been dropped on the floor.

\

3140 A:#T=%VY8

3130 T(#T=#R) :Someone left their Secur

ity Card here. \

J160 A #T=%Y10

3170 T(#T=#R):There is a bed pan here.
\

3180 A:#T=%Y11

3190 T(#T=#R) :TRION crystals lie scatt

ered
F200
3210

the

\
3220
F230
3240
3250
Z260
3270
3280
3290
2300
F310
3320
3330
3340
3350
3360
3370
2380
3390
3400
3410
3420
3430
2440
3450
34460
3470
F480
2490
IS00
3810
3520
E530
3540
3550
3560
F570

on the floor. \

AL HT=3Y12

T(R#T=#R) :There is a Trian BOME on
floor in the middle of the room.

E:

#CORRIDORS T:

T:FOSSIBLE EXITS . . .
T:

T (#R=1) : DROFSHAFT @
T(#R=14): LIFTSHAFT @
T(#R=9) : ESCAFE CRAFT
C:$T=X#R

AI=%$T

#*LOOF1 MS:#»

EN:

T: CORRIDOR S$LEFT
A:=$RIGHT

J: *_00P1

*MOVE

C: $MOVE=$COMMAND#R
C:#T=#R

A #R=$SMOVE

J:*BARRIERS

*#MOVEL J((#R=13) % (#D=0) ) : #TURTLE
J((#R=14) * (#A=0) ) 1 SHAFT
J(#R=17) : #*ENERGY
JC(#R=15) * (#M=0) ) : *ENGINE
E:

*BARRIERS A:=%$Y8

M:—1

JY: *MUOVE1L

AL =#K

mM: 1,2, 4,6, 7
JY:*FIELD

M: 10, 5, 13,8, 3, 14
JN: #MOVEL

AL =H#T

M1l , 4, 6, 7

JIN: #MOVE L
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3380 *FIELD C:#R=#T

3590 T:A security force field blocks Yy
our entrance to Corridor $LEFT

3600 J:*WHATNOW

3610 *INVENTORY C:#T=1

3620 T:YOU ARE CARRYING . . .

3630 T

3640 *LOOF4 U:*MOD2

F600 U#I=-1): *YOUHAVE

F660 CoHT=#T+1

3670 J(#T<13):+*L0O0OF4

F680 J: *WHATNOW

3690 #*YOUHAVE AI$T=Z#T

ZT700 T:o6s$T

3710 E:

3720 *TRANSFORT T (#R< *3):You must be i
n the Transporter Room to transport.
F730 J(HRF3) 1 #WHATNOW

3740 T(#I=0):TRANSFORTER DE-ACTIVATED
3750 J(HI=0): xWHATNOW

3760 T (#B=0) 1RANEK: BEGINNING ADVENTURE
R You forgot to activate the bomb!
3770 T(#B) :RANK: MASTER ADVENTURER'!
You have successfully destroyed the Sc
out Ship. Mission Accomplished!'!

3780 Ji*END

3790 #*TURTLE A:=$Y7

3800 MI-1

3810 Cr#R=#T

3820 JY:*NOTURTLE

3830 T:GROWL!'! RUMBLE'!'' ROAR!' There's
a wild Snapping Turtle down that corr
idor! It won’t let you pass!'

Z840 J:xWHATNOW

3850 *NOTURTLE C:#D=1

IBLD AIST=Y7

3870 CissT=0

3880 C:#C=#C—1

3890 TiA ferocicous snapping Turtle lea

ps upon you, grabs the soyburger and d
isappears.

IZR00 J: *WHATNOW

3910 *SHAFT C:#R=#T

3920 T:<<DROPSHAFT - 0OUT OF ORDER>»»
FR30 JI#WHATNOW

3940 #*INITIALIZE U:*COVER

IFT0 U #LCOLORS

IP60 UI#EXITS

3970 U *CONNECTIONS

I980 U:*FLACEOBJECTS

I990 Ul *INSTRUCTIONS

4000 C:#R=32

4010 E:

4020 *COLORS C:#W1=-329180

4030 C:$sW2=-2034

4040 CreWI=17420

4030 CrsW4=11268

4060 C:$WS=-19958

4070 C:4Wo6=28168

4080 C:sW7=1550

4090 C:sWB8=3588



4100 C:sW9=-8700
4110 CrsWi0=4110
4120 CreWl11=286864
4130 CrsWla=-23026
4140 CrsW13=-28146
4150 CrsW14=12302
4160 C:sW15=14848
4170 C:eWlb=—19442
4180 CisW17=21318
4190 C:sW18=8462

4200 E:

4210 *DESCRIFPTION T (#R=1):SECURITY CEN
TRAL: Glowing television screens cove
r the walls of this room. \

4220 T(#R=2) ISHIF'S COMMAND: The capt
ain’s chair sits empty before the humm
ing instrument boards. \

230 T(#R=3) : TRANSFORTER ROOM: Two gu
ards lie unconscious on the floor. Tr
ansport controls stand ready. \

4240 T(#R=4):ARMORY: Most of the powe
rr packs, phasers, blasters and explosi
ves in this room are securely locked.

\

4250 T (#R=5) iGALLEY: This room is +ill
ed with dining tables. An unearthly s
mell comes from the food vending machi
ne. \

4260 T(#R=46) IMAIN COMFUTER SECTION: T
he huge bulk of the computer dominates

the room. Y
4270 T(#R=7):BRIG: The energy bars on

the detention cells are not active.
Weird torture devices dangle from with
in. \

280 T(#R=8):MEDICAL BAY: Many medica
1 instruments are stored in locked cab
inets on the sterile white walls. \

290 T(#R=?):ESCAFPE CRAFT DOCK: Four
sleek space boats lay suspended by cab
les, ready for launch. \ -

4300 T(#R=10):PHASER/SHIELD CONTROL:

A giant view-screen displays nothing b
ut the immense emptiness of space. \

4710 T(#R=11) :CREW OUARTERS: This hug
e compartment is jammed with tiny cubi
cles. \

4720 T(#R=12) :RECREATION HALL: The si
des of this room support shiny athleti
C equipment. A whirlpool boils nearby

. \
43Z0 T(#R=13) :0FFICER"S QUARTERS: Bea
utifully decorated cabins contain larg
e beds and heavy carved chests. \
4340 T(#Rk=14):8SMALL ARMS FIRING RANGE:

A wide variety of stun guns hang an
the wall ready for firing. \
4750 T(#R=1%) :ENGINE ROOM: Five long
cylindrical tubes glow with pulsating
power . There is a low hum 1in the air.
\
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4360 T(#R=16) :HYDROFONIC GARDEN: Many
green plants twine wildly about this

room. \

370 T ((#N=0) % (#R=16)) 1A six~foot weed
looks at you and whispers, "“FERTILIZE
ME." \

4380 T (#N* (#R=16)):A very happy lookin
g ten-foot weed is growing in one corn

er. \

390 T(#R=17) 'ENERGY STORAGE: A huge
pulsating glass globe showers the room
with an eerie pink glow. \

4400 T (#R=18) :WASTE MANAGEMENT CHAMBER
! Brown fluids filter through plexigl

as tubes into massive settling basins.

\

4410 E(#R+=2):

4420 T(#I=0):There is an empty cartrid

ge slot below a display which reads: T

RANSFORTER DE-ACTIVATED.

4430 T(#I):iA display reads: TRANSFORTE

R ACTIVATED.

4440 E:

4450 *EXITS C:$X1=AxC*E*G*

4460 CreX2=A%B*

4470 C:$XIZ=CxDx

4480 C:$X4=ExF*

4490 C:eXS=GxH*

4500 CreX&=B*IwFx*

4510 CieX7=1I%xJ%

4520 Ci1$X8=D*I*K*

4330 CreX9=Kk*L*

43540 CreX10=F L #M*

45350 CieX1i=MrN*

4560 Cr$X12=HEN*O*

4570 CrieX13=0%P»

4580 CreX14=R*S%T*l#»

4590 Cr$X15=R*

4600 CreX16=G%

4610 CieX17=T%

4620 CieX18=Un

4630 E:

4640 *CONNECTIONS C:$AQl1=2

4650 C:$A2=1

4660 C:$B2=6

4670 C:$Bb=2

4680 C:$C1=3

4690 CrsC3I=1

4700 C:3$D3=8

4710 C:$D8=3

4720 Cr$EL1=4

4730 C:$E4=1

4740 C:$F4=10

4750 C:3$F10=4

4760 CisG1=5

4770 C:4G5=1

4780 C:4$HS=12

4790 CisH12=S

4800 Ci$16=7

4810 C:$17=6

4820 C:4J7=8




4830 C:4I8=7
4840 (C:$K8=9
4850 C: $K9=8
4860 C:$L9=10
487 Cir$L.10=9
4880 C:$M10=11
4890 Ci$M11=10
4900 CreN11=12
4910 Ci$N12=11
4920 C:4012=13
4970 C:$013=12
4940 C:$F13=¢4
4950 C:$Fb6=13
4960 Ci4Q1=14
4970 Ci4014=1
4980 Ci$R14=15
4990 C:$R15=14
J000 C:$514=14
5010 C:$516=14
S020 Ci$T14=17
020 CieT17=14
5040 C:sUl4=18
5030 C:3U18=14
S060 E:

3070 *COVER C:@B1374=1
5080 WRITE:S
S090 C:2Rr84=4

3100 WRITE:S, * SCOUT  SHIF =
5110 C:@B84=10
3120 WRITE:S, copyright 1982

3130 WRITE:S
S140 WRITE:S
31350 WRITE:S, dale disharoon
5160 WRITE:S

5170 WRITE:S, jeremiah knoche
5180 WRITE:S

J190 WRITE:S, miles pickering
3200 CLOSE:S

5210 E:

S220 *FLACEOBJECTS C:$Y1=0
S230 Crsyz=
S240 CisY3=10
32530 CisY4=10
260 CieYS=11
S270 Cisyse=12
3280 CisY7=0
S290 C:sYB=0
S300 CrsYI=0
S310 CisY10=8
5320 CrsYil=0Q
5330 Cisyil=4
3340 C:$Z1=CARTRIDGE
3350 Ci$Z2=LASER

3360 C:$Z3=SUNGLASSES
5370 Ci$Z4=MANUAL.
3380 Ci425=COIN

9390 C:$Z6=FHASEK
5400 C:$27=SOYBURGER
5410 C:+Z8=CARD

S420 C:429=FLUID

420 Ci14210=PAN
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35440 C:4Z11=TRION
3450 C:$Z212=RBOME
5460 E:

5470 #*END T

5480 % GAME OVER »
5490 *FOREVER J (8B764=2353) : *FOREVER
5500 C:@B764=255
SS10 Jr%8TART

35520 #*MAF C:REE2=1
3330 T:[CLEAR]

9540 Ci@709=10

3550 POSIL,0

35560 T [QRIL8(R)ILED
SS70 T: [@ICB8(RYILE]1 ISHIELDS | (@1
[B8(R)ILE]

3580 T ESCAPE [AJL2(R) ILDIFHASERS

CAICLZ2¢(R) J[DICREW i

5590 T: {CRAFT T LZICZR) JICWILA(R)

1£C1  QUARTERS!

S600 T: CZICRICWILG(R) ILCY H
[ZIL6(R)YILWILRIEC]

5610 T ‘ [RIC2(R)Y ILE] [@IL3(RY]
CX1L4(R) ILE] EQIL2(R) ILE] {

5620 T: i T {WEAFONS & ; H
3630 T i R [LZICI(RYILWILA (R)
1LC1] i i H

35640 T: i A i G
5650 T: H N [RILI(RYILXILA(R)
1LE] A i

5660 TILRQIL3(RYICXILED 1S 1 SECURIT
Yi L1 [QICXIL3(R)ILE]D

5670 T:IMED.CAILRICDIFP [AIC3(R)ILDI
CAIL3(R)ILDIL L[AICRICDIREC. !

5680 T:iRBAY | 10 1 {DROF  + | E
T ROOM
S690 TiLZIL3(R)YILWILCY IR 1 SHAFT
i tY + CZICWIL3(R)ICC]
S700 T | T CZIC3(RYILWILA(R)
1LCa ! ! i
S710 T: H E i i
5720 T: ; RO [QICI(RYICXILA(R)
1LE] i i i
3730 T: : i H {COMMAND | i ;
3740 T: i CZIC2(R)1CC] CZIL3I(RY]

[WIC4(R) 1LCI LZIC2(R)1LC] |
5750 T [RICRICXILO&(R) ILE]D i
[RILS(R) ICXILRILE]

5760 T: i BRIG i [QICI(RYILXILAC(R)
1LE] {OFFICER

5770 T | CAIL2(R)JLDIYOU ARE
[AIC2(R) I[DIRUARTERS

5780 T LZIL8(RYILC THERE  * |} [z1
[B(R)ILC]

5790 T: [LZILB(R)ICCIN

5800 FPAIR00
5B10 C:iiE82=2



5820 U: *ROOMCOLOR

S8I0 U #DESCRIFTION

3840 POS:2,6

5850 E:

5860 *HELF

9870 T:LCLEARID

2880 (THESE ARE SOME OF THE WORDS I KN

Oow.

5890 @

5900 VERES: NOUNS :

5910 @

3220 :TAKE SEARCH COIN WE
ED

3930 :DROF LAUNCH CRAFT BO
MB

3940 :FRESS SHOOT FHASER GL
OBE

5950 :SAY INSERT CARD ST
ART

3960 :READ .00k CARTRIDGE LA
SER

3970 EAT INVENTORY SOYBURGER Fa
N

3980 :BREAK TRANSPORT SUNGLASSES TR
ION

3990 :CUT ACTIVATE MANUAL FL
uID

&000 TFEED CHEST Gy
ARD

L0110 ¢

6020 iTry drawing a simple map as you

go.

6030 J: *WHATNOW

6040 *INSTRUCTIONS T:L[CLEAR]

60350 C:@B732=

6060 C:@R710=16

&O70 T:

6080 1 YOU HAVE BEAMED ABOARD AN ALIEN
SFACE CRAFT. MOST OF THE ALIEN CREW A
RE NOT ONBOARD YET. YOUR MISSION \
6090 1S TO DESTROY THE SHIP AND TRANS
FORT YOURSELF QUT, ALIVE.

6100 ¢

6110 :TO DESTROY THE SHIF YOU MUST FIN
D AN EXFLOSIVE, ARM IT AND ACTIVATE IT
NEAR THE SHIF’S ENGINES.

6120 ¢

6130 I TRANSFORT TO SAFETY BY USING THE
COMMAND * TRANSFORT* .

&140 :

4150 :TO MOVE: TYFE THE "LETTER® OF AN
OFEN CORRIDOK. IF YOU NEED HELF DURI

NG THE GAME, TYFE °HELF’.

6160

&170

6180

4190 IFPRESS START

6200 *STARTKEY J (BBS32794 :6) : *STARTKEY

&210 E:

GOOD LUCk...

223



224

Weave

The computer can be used to model events and processes in
the world. In order to show what a computer modeling pro-
gram is like, we developed a weaving program. The program
describes how weaving is done and then allows you to weave
your own patterns. You create your own warp and then weave
through it with your weft. Each time you create a pattern,
you can weave with anywhere from one to eight threads of
the same color.

On the surface your weaving is restricted to the three
PILOT pen colors and black, the background color. However,
combining stripes of colors in the right way creates browns,
greens, purples, and many other colors. For example, single
alternating threads of yellow and blue will produce a pale
green. This is a program to try many times. After a while
you’ll be able to control pattern and color, and design hand-
some fabrics that could actually be woven.




&> &>

& &

If you look through the program, you’ll notice a graphic
symbol that we haven’t yet introduced. The symbol is %; it is
used to create four graphics variables: %X, %Y, %A, and %Z.
You cannot assign values to these variables or change their
values. These variables tell you at any point in a program
where the turtle is, what direction it is pointing, and what
color the screen is at its current location. They do this in the
following way (notice that they are preceded by a T: command):

T:%X = X coordinate of the turtle
T:%Y = Y coordinate of the turtle :
T:%A = The angle the turtle is facing

T:%Z = 0 (ERASE or background color) or
1 (RED) or
2 (YELLOW) or
3 (BLUE)

(The T:%Z command must always be preceded by a GR:GO 0
command.)

These variables are convenient. For example, in the simple
program

10 GR:PEN BLUE
20 GR:TURN 50
30 GR:DRAW 40

these variables will let you know exactly where you end up.
In this case, for example,

1. T:%X=31
2. T:%Y =26
3. GR:.GO O
T:%Z =3
4. T:%A=50
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This gives you the information that the turtle is at 31,26,
turned to 50°, and has a BLUE pen, which is not that easy to
obtain otherwise. Even more important is the fact that these
variables can be used in your program to determine further
movement of the turtle. The weaving program makes use of
this quite extensively. For example, lines 1120 to 1320, which
determine how the pattern is drawn, all use these % variables
to orient and control the turtle.

o~ B
ooz

g ;

& o Al R . 8

DO YOU WANT TO DO ANOTHER PATTERN? ¥
H *%% WEAVE %%

H COFYRIGHT (C) 19862

:  BY ANDY HALL AND HERE KOHL

100
110
120
130
140
150
160
170
180

R: INITIALIZATIOM FOR *GETEKEY
Ci@R1778=32

C:@1779=@858404+1

Ci@R1781=141

C:@1782=1788

C:8R1784=96

C:#A=0

U:*TITLE

PAL210



1920 GR:CLEAK

Z00 T(H#A=0) 1IN WEAVING, THE "WARF" IS
THE SERIES OF THREADS RUNNING UF AND D

OWN. THIS IS CREATED FIRST.

210 Ut *WARFDEM

220 PAILOO

230 T:LICLEARITHE WEFT IS THE SERIES OF
THREADS RUNNING ACROSS, GOING QVER AN

D THEN UNDER EACH THREAD OF THE \

240 T:ORIGINAL WARF.\

250 U *WEFTDEM

260 FAI&HO0

270 #AGAIN T:L[CLEARIN

280 T(#A=0):1NOW YOU GET TO WEAVE YOUR
OWN FATTERN. \

290 T:HOW MANY THREADS FER KEYSTROKE F
OR THE WARF (1-92)7 \

IO0 ATHD

O J(HEC1) +(HA>9) ) s #AGAIN

GR: CLEAR

O T:LCLEARITO CREATE YOUR WARF, TYFE
EITHER: "R" FOR RED, "Y" FOR YELLOW,
"E" FOR BLUE, \

Z40 T:THE SFACEBRAR TO SKIF, OR THE BAC

KSFACE TO BACK UFP. YOU MAY START.\

350 U *WARF

Z60 *THREADS T:LCLEARIHOW MANY THREADS
FER KEYSTROKE FOR THE WEFT (1-8)°7

I70 ATHD

QO J(HQ=8)Y+ (#0< 1)) 1 *THREADS

190 TILCLEARITO CREATE THE WEFT, TYFE:
"R" FOR RED, "Y' FOR YELLOW, "R" FOR

BLUE, "E" FOR BLACE ("ERASE"), \

400 T:THE SFACERAR TO SKIF, OF BACKSFA

CE 70O BACKE UF.,

410 GBRIFENUF: GOTO-79,47

420 C:#Dh=-2

A0 U «WEFT

440 Cr#A=1

450 TrLCLEART DO YOU WANT TO DO ANOTHE
KOFATTERN? N

460 A

470 M:IN

480 JN:#AGAIN

490 E:

SO0 *GETKEY CALL:1778

S10 C:#kE=ER1785

520 J(#k=155) : *BREAKEEY

5RO E:

540 *WARF

550 GR:IFENUF:GOTO-80,47

560 #L.OOF1 U: *GETEEY

S70 J C(HK ) ¥ (HE FHE) * (HE

89) % (#E 124)) : #1_00F1

580 GR(#k=32) : FENERASE

590 GR(#k=66) 1 FEMELUE

600 GR(#E=89) : FENYELLOW

&10 GR (#=82) 1 PENRED

&20 GR(#Kzlﬁb):#Q(PENERASE;GDTDZX,47;D

RANTDZX,~;9;PENUP;GUTDZX—1,47)

6E0 J (#E=126) 1 %I_L00F1

N
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640 C(78-7X<H0Q) @ #0=78-%X

650 GRIBO(GOTO%UX+1, 47 DRAWTOLX, —29)
660 J(VXIT77) 1 #LO0OFL

670 E:

&80

60

bb) * (H#E
#126)) I *WEF

710 GR(#K=32) iPENUF:GOTO ( (—1-7X) * (HO\Z
1)H 1= (BRNZ) ) *%X) , LY —$H0)

720 2y # (HO\N2=1)) 1 #D=—#D

730 ) D HGEIF

740 (HE-20) ) * (#E2126) ) D HU=T0
Y

750 #LOOF2 GR(#=89) : FENYELLOW

760 GR (#k=82) : PENRED

770 GR (#kK=66) I FENELUE

780 GR (#E=469) I FENERASE

790 J(HE=126) : *BACKUF

800 Ci#D=—#D

810 GRI78(GOTOYX+#D, AY) s FENUFPS GOTOLXNE
VA SA LS

O Ci#C=#C~1

8E0 J(RCFO) 1 #LOOF2

840 *SEIF J (LAY »~30) t xWEFT

850 E:

B60 #BACKEUF GRIFENUF:; GOTOC(—1~%X) % (80N
)Y+ 1= (HEND) Y *¥UX) LY +HRE

870 CIHONZ=1) 1 #D=—#D

880 J:*WEFT

890 E:

FOO ®*WARFDEM GR:GOTO-79,47

P10 #DLLOOF GR:DRAWTOLY, ~29:60T0%LX+1,47
$ DRAWTO%ZX, —27

P20 CrEB13I65=ER1I63\3E+1

QIO CrHR=UX+(4-BR1365%2)

P40 GR(#RI78) (1GOTO#R, 47

PE0 J(HRCT8) 1 #DLOOF

P60 E:

P70 *WEFTDEM GR:FENRED:GOT0O-79,47

280 C:#D=1

P20 *DLOOFZ GR:78(GOTOZLX+2,%LY) s PENUF: G
0T078,%4Y—-1

1000 CiEB13635=#D

1010 GRI78(GOTOYX~-2,%Y) sFENUF: GOTO-79,
LY—1

1020 C:#D=#D\3+1

1030 =#D

1040 GR (% 27) tGOTOLX , LY -4 +BR1 3673
1050 J (LY »=27) 1 #DLO0OF2

1060 E:

1070 #*TITLE GR:CLEAR:FENYELLOW: GOTO-80
.46

1080 *TLOOF GR:GOTO%ZX+1,46:DRAWTOYZX, —2
P:60TO%X+1, 465 DRAWTOYX, 29

1090 C:@R1Z6IF=7\3+1

1100 J(4LX<78) 1 *TLOOF

1110 GRIFENRED:GOTO-78, 46

1120 *TLOOFP2 GR:78(GOTOLX+2,%Y) s GOTOXX
=1, AY-1378(GOTO%LX~2,%4Y) s GOTOUX+1,%Y~-1
1130 CIH#HD=7\3I+1




1140 C:BR13I6Z=#D

1150 COOAYS20) % (LY »—5)) s BR1T63E=2
1160 CONZ0=0) i @E1ZI6I=\2+1

1170 JCLAY >=Z0) 1 #TLOOPZ2
1180 GR:FENERASE; GOTOZX, %Y

1190 GRIPENEBLUE;GOTO-59,15:5 15 (DRAWTOYX
+4, LY GOTOZX-3—-(ZY\2) ,4AY—-1)

1200 GR: 15 (DRAWTOZX+4, 4Ys GOTOLX ~4+ (ZY\
2),4Y+1) 1S (DRAWTOZLX+4, ZYiGOTOYUX -3~ (LY
\2),%Y-1)

1210 GR:I1S(DRAWTOZX+4,%LY:iGOTO%X—4+ (AY\
2) ,%AY+1) s DRAWTO%LX+4 , LY

1220 GR:GOTO-20, 1533 (DRAWTO%ZX+13, 4Y: GO
TO%X~-13,%Y~-1) s T(DRAWTOYZX+4,ZY: GOTOZX -4
AY—=1)

1230 GRIZ(DRAWTOZX+8,LY:GO0TO%LX~8,%4Y-1)
$ 4 (DRAWTOLX+4,%YiGOTOYX~4,%Y~1)

1240 GR:Z2(DRAWTO%X+13,%4Y:iG0OTO%UX-13, Y-
1) i DRAWTO%UX+13, %Y

1250 GR:GOTO-2,0: 15 (DRAWTOZLX+4,%Y5GOTO
AX-IE—(AYN2) , %Y+1) § 15 (DRAWTOYX+4, %Y GOT
O%X~4+ (A¥Y\2) ,4Y=1) i DRAWTO%LX+4, LY

1260 GR:GOTOT, 43 4 (DRAWTOUX+8, %Y GOTO%X
-8,7%Y~-1)

1270 GR:GOTORO, 155 1S (DRAWTO%X+4, %Y GOT
OAX =3~ (AYN2) , 4Y~1) s 15 (DRAWTO%X+4, %Y ; GO
TOLX—4+ (LY\Z) ,%LY+1) s DRAWTOLX+4, %Y

1280 GR:BOT044, 1553 (DRANTO%X+13, %Y GOT
O%X~13,%Y~1) ; Z(DRAWTOZX+4, %Y i GOTOYLX~4,
%Y-1) '
1290 GR:Z(DRAWTO%X+8, ZYi GOTO%LX -8, 4Y—1)
i 4 (DRAWTO%X+4, %Y GOTO%X~4, LY—1)

1300 GR: 2 (DRAWTOZX+13, LY; GOTO%LX-13, %Y~
1) iDRAWTOZX+13, %Y

1310 E:

1220 *BREAKEEY

Earth

Earth is a short program that illustrates how you can model
a three-dimension sphere using PILOT turtle graphics. This
program can be added to; it is possible to make the sphere
seem to be spinning or moving. You may want to turn the
whole program into a module for future use.

HOMWM MANY COLORS (L1237 2
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HOW HMANY COLORS (1-227 1

2 R: *%% EARTH #%%
4 R: COPYRIGHT (C) 1982
6 R: BY ANDY HALL

100 *EARTH

110 GR:CLEAR:FENUF

120 T:HOW MANY COLORS ¢(1-2)72 N\

130 Al #K

140 JC(HEC 1) ® (BE2) ) D ¥EARTH

150 C:#N=180

160 *ELOOF GR:GOTOO, 0 TURNTO#N; GO43
170 CIHN=#N-10

180 GR(ZX=0):GOTOZX+1,%.Y

190 C:#A=10000/%X

200 C:HY=4Y*11/13+7

210 C:#B=#AXxS

220 GRITURNTOZ270:G6G0TO0,0

230 U *ELLLIPSE

240 J(#N:>0) : *ELOOF

250 C:#B=10000/43%13/11-1

260 C:#N=90

270 C:#y=7

280 *ELOOFZ GR:GOTOO,0: TURNTO#N;: G043
290 Ci#A=10000/ (LX+1)

Z00 GRITURNTOO: GOTOO, O

Z10 UdHE=1) 1 *ELL IFSE

I20 U(#E=1) i *ELLIFSE

O U (#E=2) 1 #ELLIFSER

40 C:#N=#N-15

TS50 J(HNx-1) 1 *ELOOFP2

F60 T:HIT RETURN TO EXIT. N\

I70 Al

80 E:s

I90 *ELLIFSE GR:180(G09999: FENYELLOW: G
OTO%UX/#A, LY/ #B+#Y 3 TURN-1: FENUF:; GOTOO, O
)

400 £

410 *ELLIFSE2 GR:Z60(60999%: FENELUE: GO
TOLX/#A, LY/ #B+#Y 5 TURN-1 i FENUP: GOTOO, O)
420 E:




Orbit

Orbit is a dynamic program that uses ATARI Computer mis-
sile graphics. It is hard to picture using a screen dump since
it involves constant movement. It presents a view of the first
three planets from the sun—Mercury, Venus, and Earth—as
seen orbiting around the sun from Mars.

You can change the angle from which you see the planets
orbiting about the sun. Watching the program run for a while
and experimenting with the angle of vision gives one an
uncanny sense of actually being in space and seeing planetary
movement speeded up. The model shows conjunctions of plan-
ets, shows the relative speed of the three planets, and, in ways

231



232

a static picture never could, shows how different planetary

bodies are constantly changing their positions relative to each
other.

2 R: #%% OREBIT »*%xx

4 K: COFPYRIGHT (C) 1982
&6 R: BY ANDY HAL.L
100 *0ORBIT

110 GR:CLEAR

120 R:ISAVE SFACE FOR MISSILE GRAFHICS
130 C:#H=@R742-4

140 C:#H=#H— (#H\4)

150 C:@R742=#H

160 C:ERS4279=#H

170 C:H#H=#H*256

180 C:#l_=#H+384

190 C:#C=64

200 RICLEAR MISSILE MEMDRY

210 *CLOOF C:@#l=0

220 CréL=#L+2

230 Cr#C=#C—-1

240 J(#C>0) : *CLOOF

250 RIINITIALIZE MISSILEST X & Y COORD
INATES

260 C:#P=98

270 C:#R=148

280 Cr#X=1946

290 C:H#0=56

F00 C:#S=56

10 CrdY=56

320 RISET MISSILE FOSITIONS IN MEMORY
IT0 C:HL=#H+384+#O

340 C:2B#L=1

350 CrHL=#H+3B84+#S

J60 C:EEH#L=ER#L+4

270 C:#l=#H+384+#Y

Z80 C:ER#L=RB#L.+14

I90 C:@RSI2S2=#F

400 C:BRSIZ2SI=#R

410 C:ERSIZ2S54=#X

420 R:SET COLOR FOR THREE MISSILES
4370 CLRAR704=40

440 C:@R70S=202

450 C:@R706=148

460 R:REGULAR FLAYFIELD

470 CrEBS39=42

480 R:SET FLAYER-MISSILE FRIORITIES
490 C:@R623=4

S00 GR:CLEARIFENYELLOW: GOTO-1,9: TURNTO
P05 4 (DRAWL i TURNSO) i FENUF

510 RIENABLE MISSILE GRAFHICS

S20 Cresil77=1

SI0 T:LCLEARY THIS 1S A VIEW OF THE FI
RST THREE PLANETS OF THE SOLAR SYSTEM,
SEEN FROM ABOUT WHERE MARS WOULD EE.
540 FPAIT700

S50 TIELCLEAR] MERCURY: \

S60 Cr#L=704

S70 U *BL INESOUND



580 T:THE FIRST FPLANET FROM THE SUN, N
AMED FOR THE FLEET~0OF-FOOT MESSENGER O
F THE GODS.
590 PA:IS0O0
600 TILICLEARI VENUS: \
610 CL#L=705
620 U *BLINKSOUND
&30 T:THE SECOND FLANET FROM THE SUN,
WITH VERY THICE "AIR", THICKER EVEN TH
AN THAT FOUND IN SOME MAJOR CITIES.\
&40 PAIS00
650 T:ICLEAR]I EARTH: \
bL60 CrilL=706
670 U: #BLINKSOUND
680 T:THE THIRD FLANET FROM THE SUN, E
ELIEVED BY SOME SCIENTISTS TO SUFFORT
LIFE.
690 FPAIS00
700 T:ICLEARIFLANET FERIOD DIS
TANCE
720 C:#D=91
730 C:#M=260
740 C:#N=160
7S50 C:#0=122
760 *MOVE GR:GOTOO,0: TURNTO#M; GO3O
770 C:#F=128+%LX
780 C:@RSIZE2=#F
720 Cr#L=#H+3B84+#0
800 C:EBH#L =@B#L -1
810 C:#L=56~(LY*11/1Z/4#D)
820 C:HL=#H+I84+#0
820 C:@p#L=EB#L+1
840 GR:GOTOO, O3 TURNTO#N; GOS8
850 C:r#R=128+%
860 C:@BSIZSI=#R
B70 C:H#L~=#H+384+#S
880 C:@B#l_=EB#L -4
890 CI#5=86-(LY*11/15/4#D)
FO0O C:HL=HH+I84+#S
P10 CrER#L=BR#L+4
220 GR:GOTOO, 0 TURNTO#0;: O8O
IO CraxX=128+%X
Q40 C:@BRS3254=#X
PSSO CLBL=#H+384+$#Y
P60 C:EBERH#L_=@R#L~16
P70 CrHY=56~ (LY*11/13/4D)
980 C:H#L=#H+I84+H#Y
0 CrEBHL=ER#L+146
1000 C: #M=#M-8
1010 C:#N=#N-3
1020 C:#0=#0-2
1030 CHOCO) I HO=H#0+360
1040 J(BBSI279< »5) : *NOSELECT
1050 C: #D=#D~-1
1060 C(#D=9Q) : #D=5
1070 C(#D=0) : #D=91
1080 C(#D=4) s #D=3
1090 C:HE=90/#D
1100 T:LDOWNI#E DEGREES AROVE THE ELLI
FTIC FLANE L2 (DOWN) I\
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1120 *NOSELECT T (#0=120) :MERCURY 88
DAYS 58,000,000 KM

1130 CI#E=90/#D

1140 T(#0=120):HIT SELECT TO CHANGE AN

GLE. ANGLE=#E 2 (DOWN) I\

1150 T(#0=0) 1 VENUS 225 DAYS 107
» SO0, 000 KM
1160 T(#0=0): HIT SFACE TO EXI
T. [2(DOWN) I\
1170 T (#0=240) : EARTH 69 DAYS 1
S0, 000,000 EM
1180 T (#0=240):

L2 (DOWN) I\
1190 CIr#E=0

1200 ClER764=37) : 4E=1

1210 Cr@R764=255

1220 J(HE=1):*ENDIT

1. J I #*MOVE

1240 *BLINKSOUND C:#C=16

1250 Ci#N=709-#|_%6

1260 Ci#D=@R#L

1270 #*RBLINKLOOP C:@B#L=#D-R2E#L
1280 CI#N=1&6+#N

1290 SO #N

FAL 10

C:#C=#C—1
J(HC>0) I #*BLINKLOOF
S0:0

E:

*ENDIT C:@RS32352=0
C:@R33253=0

70 Creps!’
1380 E:

Angle Blaster

Enter the angle of your shot and estimated range to blast
enemy ships in this make-believe space encounter. Set in deep
space, this game will make you a turtle angle expert. It also
helps with estimation skills.

100 R: ANGLE BLASTER
110 R: (C) COPYRIGHT 1982
120 R: by Dale Disharoon
130 R:

140 J:#START

150 *DRAWSHIP GR:PENRED;GOTO #X-2, #Y-2
$DRAWTD #X, #Y; DRAWTO #X+2, #Y-23GOTO #X
LHY—1360TO #X—1,#Y-23GOTO#X+1, #Y-2

160 E:

170 *ERASESHIP GR:PENERASE;GOTO #X~2,#
Y—2; DRAWTD #X,#Y;DRAWTD #X+2, #Y-2;G0TO
#X, #Y-1;GOTO#X—1, #Y-2;5 GOTO#X+1, #Y-2

180 E:

190 %#CHECKHIT C:#H=0
200 GR:PENUP;GOTD #X,#Y
210 C{%Z=3):#H=1

220 GR:GOTO #X-1,#Y-1
230 C(%Z=3):#H=1

240 GR:GOTO #X-2,#Y-2
250 C(%Z=3):#H=1
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260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470

480
490
500
S10
520
530
540
550
560
570
580
S90
&00
610
&20
&30
640
650
660
&70
&80
690
700
710
720
730
740
750
760
770
780
790
800
810

GR:GOTO #X+1,#Y-1
C{4Z=3) 1 #H=1
GR:GOTO #X+2,#Y-2
C(%4Z=3) 1 #H=1

GR: GOTO #X,#Y~-1
C(4Z=3) : #H=1
GR:GOTO #X-1,#Y-2
C(4Z=3) : #H=1
GR:GOTO #X+1,#Y-2
C(LZ=3) : H=1

J (#H=0) : *SHOOTLOOP
C:#S=#L%50+#S
C:#L=4

Ci#E=#E+75
C:#J=708

U *EXPLOSION
GR:CLEAR

J: *GAMELOOP
#*START

U: #*COVER

#RESTART

U: #WINDOWMOD

Uz #VALUES

U: #*CROSSHAIRS
*GAMELOOP
U((#C=1) : *DRAWHAIRS
U: #*PLACESHIP

U: #*DRAWSHIP
#*SHOOTLOOP J (#E<1) : *ENDGAME
T: [CLEAR1

U: #*STATISTICS
C:@B&656=0
C:@657=1

J (#L=1)  *ENEMY
Tiangle \

ALHA

C:@B&656=0
C:@4657=11

T:range \

Al #R

J (#R=0) 1 #SHOOTLOOP
C:#E=#E-#R
C(#E<O) 1 #R=#R+#E
U: #LASER
Ci#L=%#L-1

J: #CHECKHIT
#COVER GR:QUIT
C:@B752=1

T:

C:@B710=0

C: #D=@560
C:#T=#D+9
C:@B#7=6
CiH#T=#T+1
C:@B#T=6

T2 ST 30996996 3963696 3636 6 0 3636366 6 36 36 363096 06 6 96 3 36 %

3% % %%

820
830
840
850
860

POS: 3,1

T:sT

POS:3,4

T:ANGLE BLASTER
POS: 13,8
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870
880
890

T:COPYRIGHT 1982
PDS: 13,10
T:Dale Disharoon

900 P0S:3,14

210 T:$T

920 P0S:7,17

930 T:Do you need instructions?
P40 U:»YESNO

P50 U(#K=43) : *INSTRUCTIONS

960 E:

P70 *YESNO C:@B764=255

980 *LOOPA J(@B764=255) : xL.LOOPA
P90 C:#K=8B764

1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230

C: @B7464=255
E(#K=43):

E (#K=35):

J:#.00PA

*WINDOWMOD GR:CLEAR
C: #D=8560

C: #D=#D+85

C: @B#D=70

C:#D=#D+3

C:@B#D=6

C: #D=#D+1

C: @B#D=6

C:#D=4#D+1

C:@B#D=4

E:

#CROSSHAIRS T:[CLEAR]
C: @B&656=0

C:@B&657=1
T:CROSSHAIRS?

U: #*YESNO
C(#K=43) : #C=1

T: [CLEAR]

E:

*DRAWHAIRS GR:PENYELLOW; GOTO 0,18

;s DRAWTO 0,-2;60TO -10,85DRAWTO 10,8

1240

GR:GOTO -64,8;DRAWTD -55,8;60T0 5

5,83 DRAWTO 64,8

1250
12560
1270
1280
1290

E:

*PLACESHIP

C: #X=?\99-49

C: #Y=?\746-28

J C(#X>—15) ¥ (#X<15) # (HY>-5) # (#Y<24

)) 1 *PLACESHIP

1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450

E:

*EXPLOSION C:#F=0
GR:PENYELLOW

C: #v=15

C:4T7=0

*EXPLODELOOP C:#F=#F+10
Ci#T=#T+1

C (#T=3) : #V=8#V-1
C(#T=3):#T=0
C:@BS3761=6*16+4#V
C:@B53760=4#F

GR:GOTO (?\11)-S+#X, (?\11)-S+#Y
C:@B#J=7

J (#F<>440) : *EXPLODELOOP
S0:

C:@B708=70



14560
1470
1480

1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
16460
14670
1680
1690
1700
1710

C:@B709=26
E:
*LASER GR:PENBLUE;GOTO 0,85 TURNTO

C:#B=0

#*LASERLOOP C:#B=#B+1
GR:DRAW 1

C:#F=7\32

SO #F

J (#B<>#R) : *LASERLOOP
s0o:

E:

*STATISTICS C:@B&S6=1
C:@B&457=1

T:SC:I#S \

C:@B&636=1

C:@B&57=11

TIENZ#E \

E:

#*VALUES C:#E=500
C:#5=0

Ci#L=4

C: #C=0

E:

#ENEMY C:#E=#E-75
Ci#T=3

*THREE GR:PENRED;GOTO #X, #Y; DRAWT

0o,8

1720

1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1200
1210
1920
1230
1940
1950
1960
1970
1980
1990
2000
2010
2020
2030
2040
2050

C:@B53761=8%16+12

C: #F=50

*ENEMYLOOP C:#F=#F+3
C:@BS53760=%#F

J (#F<100) : *ENEMYLOOP
GRIPENERASE; GOTO #X,#Y; DRAWTO 0,8
S0:

U: #*DRAWSHIP
CiHT=#T-1
J(#T) 1 #THREE
C:#L=4

C: #X=0

C:#Y=8

C:#3=709

U: *EXPLOSION

J (#E<1) : *ENDGAME
GR:CLEAR

J: #*GAMELOOP
*ENDGAME GR:QUIT
C:@B1374=1
WRITE:S

C (#S>#W) : #W=#S
WRITE:S, *# ANGLE BLASTER #*
WRITE:S

WRITE:S

WRITE:S

WRITE:S

WRITE:S, YOUR SCORE: #S
WRITE:S

WRITE:S, HIGH SCORE: #W
*ENDGAMELOOP C:@B85=2
C:@BB4=16

WRITE:S,* press start =
C:#T=18

:X=3@ _L

X
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2060
2070
2080
2090
2100
2110
2120
2130
2140
2150

2160
2170
2180
2190
2200
2210
2220
2230
ible
t.
2240
2250
the

*PAUSELOOP C:#T=#T~1

J (@BS3279=6) : #0UT

J (#T) : PAUSELOOP
C:@B85=2

C:@B84=16

WRITE:S, L
PA:17

J : *ENDGAMELOOP

*0UT CLOSE:S

J: *RESTART

*INSTRUCTIONS

GR:QUIT

C:@B710=0

C:@B752=1

POS:=11,0

T:% ANGLE BLASTER *

T:

T:21. Score as many points as poss
before your ship’s ENERGY runs ou

T:
T:2. Enter the ANGLE and RANGE of
enemy ship from the center of you

r view screen.

2260
2270

T:
T:3. You may enter a positive or

negative ANGLE value.

2280
2290

T:
T:4. The RANGE value is taken fro

m your ship’s ENERGY.

2300
2310
nts
2320
nts
2330
nts
2340
2350
hit
2360
ses
2370
2380
2390
2400

T:
T:S5. SCORING: 1st Shot - 150 poi

T: 2nd Shot - 100 paoi
T: 3rd Shot - 350 poi

T:
T:Gain 75 ENERGY points for each

T:Lose 75 ENERGY points for 3 mis

P0S: 12,23

Ti# PRESS START #*\

*WAIT J(@BS3279<>6) 1 #WAIT
E:

Metagame

We end with a metagame, that is, a game to help organize
your ideas and invent new games. This game is a bit like
Eliza, our psychiatrist, in that the computer prompts you but
doesn’t actually use the specific information that you provide
it. However, it does repeat and organize it in a way that can
lead to the production of interesting games. This is not a trick
program as Eliza was. It is a tool of thought, an instrument

of provocation, a game about games.



METAG E N
WRITTEN BY
TERP M. KaHN
CINSPYRED BY HESSE'S GLASS BEAD
GAME, M. CASPI'S 'EDUCOMBINMATORICS, *
& PICODYMNE CORP.Y
HAVE YO0U EVER MWONDERED HOMW YOU COULD
COME UP WITH MEM IDEAS FOR GAMES?
IF_ S0, THEN MELCOME TO HMETAHGAME.
THIS IS5 AN ERERCISE IMN USIKG YOUR OM
CREATIVITY. BY WEAVING DIFFERENT
GAME ELEMENTS TOGETHER (S5DHME GATHERE
FROM STRANGE PLALCES), YOU MAY COME U
WITH MEW COMEINATYIONS WHICH Mav¥ LEaD
TO MWOMDERFLL NEMW GAME IDEAS FOR YOI
TO PROGRAM ON YOUR ATARI COMPUTER.
TO SHOW YOU HOW I¥T MORKS, LET'S MWORK
THROUGH AN EHAMFLE. .
CPRESS [EIAI WHEH READY)
2 Rz *%% METAGAME *%x
4 R COFYRIGHT () 1982
6 R: BY TED KAHN
8 R A GAME-IDEA GENERATOR
10 R: (RASED ON THE SYSTEM CALLED
12 A "EDUCOMEINATORICS™ (C) 1977 BY
14 R: M. D. CASFI
100 T2 METAGAME
110 2
5 H WRITTEN BY
TED M. EAHN

(INSFIRED BY
=, M. CASFI™S
SODYNE CORFL)

HESSE™S GLASS HEAD
TEDUCOMBINATORICS, ™ %

THAVE YOU EVER WONDERED HOW YOU CO
COME UF WITH NMEW IDEARS FOR GAMES?

CIF 80, THEN WELCOME TO METAGAME.

THIS IS AN EXERCISE IN USING YOUR N
200 J0WN CREATIVITY. BY WEAVING DIFFE
RENT GAME ELEMENTS TOGETHER (SOME GATH

ERED FROM \
210 I8TRANGE FLACES), YOU MAY COME UF
WITH NEW COMBINATIONG N

220 TWHICH MAY LEAD T0O WONDERFUL NEW G
AME IDEAS FOR YOU TO FROGRAM ON YOUR A
TARI COMFUTER.
neey .
:TD SHOW YOu HOW IT WORKS, LETS N
TWORE THROUGH ANM EXAMPFLE. ..
ASPRESS RETURN WHEN READY)Y N
) T DCLEARD
00 U #NEWCOLOR CNEW BACEGROUND COLUOR
10 TIEANTASY: EVERY GAME . IN FART,

FLAYING WITH A FANTASY
WE LOVE, WEALTH, X
DOIWIBPOM, L.

o
DOIMY FANTASY I8 TO N
O #FANTASYX AT SFANTASY

(E.5., FINDING

hr1v)
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IH0 MIONO, DONTT,?

I70 TYDIF YOUTRE NOT SURE, TRY ONE OF

THE ONES LISTEDR, SUCH AS LDVE OR LEARN
ING.

=80

TR0 JYIXFANTASY X

400 T

410 TI0K, YOU WANT TO $FANTASY. THINE
ABOUT THIS FOR A MOMENT AND GET SOME
ASSOCIATIONS.

420 LIST THE FIRST THF WORDS OR IDE
AS THAT COME TO MIND WHERN YOU THINE OF
4T0 T HFANTASY”

440 1

450 TIFIRST IDEA™N

460 A:$IDEAL

470 T:SECOND™N\

4830 AT$IDEAR
450 T:THIR 3
500 ArSIDEAT
510 T:

S20 1 600D. NOW, AS YOU DEVELOF YOUR G
AME, HEEF $IDEALl, $IDEAZ, % $IDEAT IN
MIND.

ST0 I (YOU DONTT HAVE
Y OARE JUST " TRIGEGE
540

550 1 (RETURN TO CONTINUE) N

S60 Al

S70 T:iUCLEARD

580 U *NEWCOLOR

70 TIGOAL: WHAT'S A GOAL OK OBRJECTIVE
YOU MIGHT LIKE (E.G., TO RE THE FASTE
5T, TO HAVE THE MOST,

600 1 TO RE THE FIRST, TO SURROUND MY O
FFRONENT, ETC.) 7

610 TimMmyY GUAL I8 TO N

620 *GOALY A sG0AL

&I T

640 TI0H, S0 YOU'RE GUING 10O DESIGN A
GAME TO $FANTASY, WITH A GENERAL GOAL
REING TO #GOAL.

650 I (FRESS RETURNY N

HLHEO AL

4670 T:LCLEAR]

H80 U *NEWCOLOR

690 TIZCENARIQ: WHERE/WHEN DUES YOUR G
AME TAKE FLACE? HERE ARE JUST & FEW F
OSSIBILITIES: N

700 AN ISLAND, A MANSION, A CHESS ROA
RD, MEDIEVAL FRANCE, ANCIENT GREEC
OTH CENTURY AMERICA.

710 =

720 (YOUR SCENARIOTN

TI0O *GCENARIOX A $SCENARID

740 T

750 tAH, $SCENARIO. THAT™S AN INTERES
TING SETTING FOR A GAME ABROUT $FANTASY

TO USE THEM. THE.
TOFOR MORE IDEAS).

T&EO T

T7OOINOW, LET'S CONTIMUE (FRESS RETURN
A

780 A:



790 T:[CLEAR]

800 U *NEWCOLOR

810 T:FLAYERS; WHO'S FLAYING AND HOW
MANY FLAYERS (IN ADDITION TO THE TYFIC
AL "ME AND MY COMFUTER™, \

820 :YDU MIGHT CONSIDER SOME OF THE TH
E FOLLOWING:

830 :MY FAMILY, MY FOOTEALL TEAM, ME T
AKING THE ROLE OF A ELOOD CELL, ETC.
840 :YDUR TURN. WHO™S FLAYING?T \

850 *FLAYERSX A:$FLAYERS

860 T:

870 :ARE YOU GETTING SOME NEW IDEAST
880 A:

890 M:VY,GREAT,SURE,OF CDURSE, THINK SO
900 TY:GOOD. YDU SEE, GAMES ALL COME
FROM SOMEONE®S IMAGINATION.

910 TN:WELL, BE PATIENT. IT WILL ALL
COME TOGETHER SHORTLY.

P20 1
90 T (RETURN TO CONTINUE) N
F40 A

250 *A T:L{CLEAR]

P60 U *NEWCOLOR

970 T:TIME: HOW LONG SHOULD THIS GAME
BE (30 SECONDS, AN HOUR, WEEKS, AS LON
G A% AN AVERAGE TV AD, ...)

280 TIME? A

990 *TIMEX A:$7TIME

1000 *SUMMARY 1

1010 U #*NEWCOLOR

LO20 TILCLEARILET™S SEE WHAT WE HAVE S
0 FAR.

1020 tYOU WANT TO DEVELOF A GAME T0O $F
ANTASY.

1040 (THE OVERALL GOAL IS TO "“$60OALT.
1050 THE FLAYERS ARE $FLAYERS (REMEMEB
ER: "ME® IS YOU), AND THE GAME WILL EBE
FLAYED OVER A TIME \

1060 3FAN OF AROUT $TIME.

1O70 =

1080 NOW DESCRIBE (IN Z LINES OR LESS
)y HOW YOUR FANTASY, GOAL, SCENARIO, %

FLAYERS N

1090 tMIGHT FIT TOGETHER IN A GAME.
1100 I (REMEMBER $IDEAL, $IDEAZ, AND $I

DEAZ)

1110 *DESCRIBEX A:$DESCRIBEL
TrANYTHING ELSET N\

AL HDESCRIBER

1140 T:

1150 : THINE ABOUT YOUR ELLABORATION, RU

T DON'T FORCE YOURSELF TO COMMIT TO TH

ESE 1DEAS JUST YET...

1160 : (FRESS RETURN) N\

1170 Al

1180 *WINDFALL

1120 *NEWCOLOR

1200 R:USED T0O CHANGE THE BACKGROUND C
OL.0OR

Ce@B710=(7\16)%146+8
Crap7o9=2
E:




Appendix A Guide to Understanding
Our Codes

The program listings in this book use a simple code to repre-
sent graphics characters, inverse letters, and special function
keys. The chart shows all the codes that may be used.

1. Whenever you see a letter in brackets, hold down the
[CTRL] key and type the letter. This will generate a special
graphics character. If a program listing contained the code
[T], you would hold the [CTRL] key and press the [T] key. This
will produce a small ball shape.

2. When a graphics character is repeated, it will be shown
in an abbreviated fashion. Four small ball shapes would be
shown as [4(T)], not [TI[TITI[T].

3. Different graphics characters to be printed together are
represented like this: [TS]. This tells you to hold the [CTRL]
key and then press the [T], followed by the [S] key. A small
ball and a cross shape will appear.

4. Three sets of small ball [T] and cross [S] would be
coded like this: [3(TS)]. This is really an abbreviation of
[TISITISITIS].

5. Remember not to type the brackets. The brackets are
only there to show you that a special character code is coming.
When you are copying a program, type in the actual character,
not our code.

6. Special escape function keys like [CLEAR SCREEN],
[BELL], and [DELETE LINE] are spelled in an abbreviated
form within brackets. If you saw the code [CLEAR], you would
press the [ESCAPE] key once and then hold the [SHIFT] key
while you press the [CLEAR] key. This will print as a curving
arrow character and when printed would clear the screen.

7. Anything in the program listings that is underlined
should be typed in inverse characters. Press the ATARI Com-
puter key for inverse print.



8. If you see a special graphics code underlined, as in [T},
you should press the ATARI Computer inverse key, hold the
[CTRL] key, and then press the [T] key. Finally, remember to
press the ATARI Computer key again to turn off the inverse
character mode.

aV e M/ZN\Nd &+ L _ T

L

+ vO++RQEr+e 0D 2E A

£al
[
£LC2
D1l
fE]}
CF1
LG1
CH]
£x1
CLJ1
LK1
cLl

CONTROL—A
CONTROL—B
CONTROL—C
CONTROL—-D
CONTROL—-E
CONTROL—F
CONTROL—-G
CONTROL—H
CONTROL I
CONTROL-J
CONTROL-K
CONTROL—L

"1 e+ 1a2"

r™=FrH

LMl CONTROL M

CONTROL-COMMA
CONTROL~-PERIOD

[ o I ]
.
oW W

EBAacCK]
CBEL LY
CLCLEAR]
LECLR TaAB]
LDEL CHAR1
LDEL LINEI]
CDOWNZ
CESCI]

LXNS CHARJ
CLINS LINE]
LLEFTI]
ERIGHT]
LSET TaAB1
LTAB]

CUP3l

ESCAPE
ESCaAPE
ESCAPE
ESCAPE
ESCAPE
ESCAPE
ESCaPe
ESCAPE
ESCaPE
ESCcaPE
ESCAPE
ESCarE
ESCaPE
ESCAPE
ESCAPE

CN1
Lo
[ 2 |
LQl
LR1J
£s51
LTl
(415
Lyl
(9 2 b
CLX3
CLY1

CONTROL—N
CONTROL—-O
CORTROL — P
CORTROL—Q
CONTROL-R
CONTROL—5
CORTROL-T
CONTROL—U
CONTROL -V
CONTROL— K
CONTROL—X
CONMTROL—Y

LZ]l CONTROL~-Z

CONTROL—-SEMICOLOMN

BAaCK
CONTROL—Z
SHIFT—CLEAR
CONTROL-TAB
CONTROL—-BACK
SHIFT—BACK
CONTROL-DOWN
ESCAPE
CONTROL-INSERT
SHIFT—INSERT
CONTROL—-LEFT
COMTROL—RIGHT
SHIXFT—Tab

TAB
CONTROL—-UP
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Appendix

]|

PILOT Peeks and Pokes

Your computer is like a post office that contains many, many
individual post office boxes. In the computer each box is called
a memory location; like the numbered post office box, each
memory location is labeled with a number. This number is
called the memory location’s address. Each memory location
in your computer can hold one number. For instance, memory
location 10 might be holding the number 0. Location 29998
might hold the number 255. The number contained in the
memory location must be in the range of 0 to 255.

Here we’ve collected a group of memory addresses that can
be useful when you are programming in PILOT. Each of these
memory locations has a special function that you can use. By
placing certain values in the location, you will notice many
different kinds of effects.

In PILOT we use a special form of the COMPUTE (C:)
statement to place values into memory locations. This form
uses the @ symbol with a B and means “at byte number.”
Thus @B100 means “at byte 100.” For example, to put the
value 0 into location 710 you would type

C:@B710=0

If you try this one, you will notice that your television screen
turns black. This is because location 710 holds the value for
the color of your text screen. Here’s another one to try:

C:@B82=20

If you enter this statement, you will notice that your left-hand
margin has changed just a bit. Location 82 normally contains
the value 2, which is your normal left-hand screen margin.
We have just set it to 20, which is half way across the screen.
To reset the margin you can press the [SYSTEM RESET] key
or use the following statement:

C:@B82=2



Some of our programs place a value in a memory by using a
numeric variable for either the location address or the value.
We could write

C:#L=82

C:#V=2

C:@B#L=#V
Sometimes you will need to know what value is already in a
particular memory location. Type

C:#V=@B82
After executing this statement, the variable #V will contain
the value currently in location 82. You may also use the
statement like this:

T:@B82
If your margin is at its usual setting, you will get a value of
2. Each program that follows will introduce you to one or more
useful memory locations. This, of course, is not a complete
collection of possible uses or locations. After all, the ATARI
Computer contains thousands of memory locations; the number
of possible uses is entirely up to you and your creativity.

Clock Demo

The ATARI Computer contains an internal clock, which is
constantly being updated. The clock is tied to the television
frame counter and thus ticks in 60ths of a second rather than
whole seconds. This little demonstration will reset the clock
locations to zero and then display their contents on the screen.
You will notice that location 20 is the one that increases by
60ths of a second. Every time location 20 reaches the value of
256, it is reset to zero and location 19 is increased by one.
Location 19 and 18 behave in a similar manner.

100 Ri ®*%%x CLOCK DEMD #*xx
110 C:@B18~0

120 CrER19=0
130 CrEBR20=0
140 *L_Q0F

150 POS:2,2
160 TILOCATION 20 = @BR0O [



170 POS:IZ, 4
180 T:LOCATION 19 = BE19 [
190 POB:Z, 6
200 TILOCATION 18 = ®E18 [
210 J:*LOOF

Left Margin

Here’s one that we already played with. Location 82 holds the
value of the left-hand screen margin. It is normally set to 2.
You will find it useful for positioning text in the center of the
screen. You may also want to play with location 83, which
holds the value of the right-hand screen margin.

100 Ri*xx LEFT MARGIN DEMO *xx
110 Crapg8l=35

120 7T

130 TIMARGIN S

140 CIRBE2=10

150 T:

160 TIMARGIN 10

170 CiER82=13

180 T:

190 TIMARGIN 135

Moving Left Margin

As you will see in this program, the margin setting can be
used in a playful manner to create interesting animated
screen displays.

100 R: *%% MOVING MARGIN DEMO *wx

110 *LOOF

120 Cs#Ms=#M+1

130 C(#M322) 1 #M=1

140 CLEBBL=#M

150 T:MOVING MARGINS

160 J:*LOOF

Color Text Screen

In order to make use of the color text modes in PILOT, you
must change the contents of memory location 1373 and 1374.
When location 1373 contains a zero, there will be no blue text
window at the bottom of the screen. Placing a value of 16 in
location 1373 will enable the text window. The value in loca-
tion 1374 determines the size of colored letters. This program
will demonstrate both letter sizes with and without the text
window.

100 RIx*x COLOR TEXT SCREEN DEMO %%%
110 Cr@B1Z73=0

120 CIER1I74=1

120 WRITE:S, LONGER LETTERS

140 FA: 180

150 CLOSE:S

160 CiER1373=164



170 CrEB1374=1

180 WRITE:S, LONGER LETTERS
190 WRITE:S, TEXT WINDOW
200 FPALI180

210 CLOSE: S

220 Cr@aR1373=0

230 Cr@B1374=2

240 WRITE:S, LONGER LETTERS
250 WRITE:S, TALLER LETTERS
260 FAI180

270 CLOSE:S

280 C:ER1373=16

290 C:EB1374=2

300 WRITE:S, LONGER LETTERS
310 WRITE:S, TALLER LETTERS
Z20 WRITE:S, TEXT WINDOW
330 PAILBO

Position on Color Text Screen

This program enables a color text screen and then prints in
different places on the screen. The PILOT word POS: however,
has no effect in this mode. We therefore use the memory
location 85 to set the horizontal coordinate and location 84 to
set the vertical coordinate of our position. This program prints
the word THERE at POS:4,9 and the word WHERE? at
POS:10,3.

100 R: FOSITION ON COLOR TEXT SCREEN
110 R @BBT IS X FPOSITION
20 R: @B84 IS Y FOSITION
F0 CLER1373=16

140 CrER1374=1

150 WRITE:S

160 CrEBBS=

170 C:2B84=9

180 WRITE:S, THERE

190 C:2E8S5=10

200 CiERB4=T

210 WRITE: 8, WHERE"™

220 CLEE8S=7

230 Cr2pB4=17

240 WRITE:S,HERE

Position in Text Window

This program is similar to the color text screen position prog-
ram except that these two memory locations are used to posi-
tion words in the blue text window. Location 657 contains the
horizontal coordinate and 656 contains the vertical coordinate.

100 Ri#** POSITION IN TEXT WINDOW %%
110 GR:CLEAR

120 C:@B657=5

130 C:@B&S6=0

140 T:POSITION 5,0

150 CieB&S7=10

160 Ci@B6Ib=1
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170 T:FOSITION 10,1

180 C:@B&57=15

190 CiRRLS6H=2

200 T:FOSITION 15,2

210 CrEBLS7=20

220 CrEB&S6=3

230 T:FOSITION 20,3\
240 *LOOF

250 J:*L00F

Color Registers

Locations 708, 709, 710, 711, and 712 are possibly the most
useful to the PILOT programmer. These locations contain the

color values that will be used when you specify PENRED,
PENYELLOW, PENBLUE, and PENERASE.

708 = PENRED

709 = PENYELLOW

710 = PENBLUE

711 = Affects only the color text mode

712 = BACKGROUND COLOR

To create a different color set, multiply the memory location
to your color choice (0—15) times 16 plus the brightness value
(0-14 even). This is one that you will really need to play
around with.

100 Ri *%x COLOR REGISTERS #*%*
110 BR:CLEAR

120 GR:FENRED

130 GR:BOTO 79,283FILLTO 79,45
140 GR:FENYELLOW

1530 GR:GOTOD 79,3iFILLTO 79,28
160 GR:FENBLUE

170 GRIGOTO 79,—-183iFILLTO 79,3
180 CrER708=0%14+14

120 C:EB709=12%16+8

200 CiER710=I3*#16+10

210 CiEB712=5%16+4

Random Color Registers

The color memory locations 708 through 712 are called the
color registers. This program chooses a random color register
and fills it with a random color and brightness value. It then
loops back and does the same thing again very quickly.

100 R:xxx RANDOM COLOR REGISTERS *%*
110 GR:ICLEAR

120 GR:FENRED

130 GRIGOTO 79,253FILLTO 79,45

140 GR:FENYELLOW

150 GR:GOTO 79,3sFILLTO 79,25

160 GR:FENBLUE

170 BR:BOTO 79,~-13:iFILLTO 79,3

180 *LOOF



250

100
110
120
130
140
150
160
170
180
190

R: START-SELECT-OFTION KEY DEMO
T:

T:Fress START, SELECT or OFTION
T:

*LO0OF

C:#C=@B33279

T(#C=4) 1 YOU FRESSED START
T(#C=5) 1 YOU FRESSED SELECT

T (#C=T) 1 YOU FRESSED OFTION

J L 00P

Direct Sound Register Control

You may bypass the PILOT sound command and work directly
with the sound register locations to create a variety of sound

effects.

Each sound channel has a memory location that con-

tains the frequency to be played and another location that
controls the quality of the sound and its volume.

53760 = SOUND 1 FREQUENCY

53761

SOUND 1 CONTROL

53762 = SOUND 2 FREQUENCY

53763

SOUND 2 CONTROL

53764 = SOUND 3 FREQUENCY

53765
53766
53767

100
110
120
130
140
130
160
170

SOUND 3 CONTROL
SOUND 4 FREQUENCY
SOUND 4 CONTROL

Il

K: #*#% DIRECT SOUND CONTROL %%
C:@BR3SI761=10%16+8

*_00F

FOS:2,2

TR ITCH=#F

C:aBRIT70=H#F

C: #F=#F+1

J (#F<256) 1 %L OOF



190 Cr#R=7\3+708
200 CréH=7\14&

210 Cr#l="\7+4

220 CrERHR=#H*16+H#L
220 J:*L0O0F

Keyboard Codes

Memory location 764 is special in that it is set to a different
value each time a different key is pressed on the computer
keyboard. This program prints a list of all the letter and
number codes and then allows you to try them on your own.

100 RIEEYBOARD CODES FROM *x 764 **
110 POS:I7,4

120 TIPRESS KEYS TO SEE KEY CODES
170 FOS:2,14

140 TiA=6T H=S7 0O=g V=1é6 3=
1850 TiB=2 I=17% P=10 W=4&6 4=U
160 TiC=18 J=1 (=47 X=22 5=29
170 T:D=58 K=3 R=40 Y=43 &=27
180 TrE=42 L=0 S=462 7=31
190 Ti:F=5856 M=I7 T=4F5 8=53
200 TiG=61 N=3I5 U=1l =48
210 *LO0OF

220 FOS:18,46

230 T:@EB764
240 Ji*L.Q0F

Input Demo

This program uses the keyboard code at location 764 to
simplify input from the keyboard. The code for the letter Y is
43 and the code for N is 35. We can therefore tell whether the
user is responding with a yes or no.

100 R: #x% INFUT WITH 7&4 *%%
110 T

120 TiDO YOU HAVE ANY WOOL (Y/N)
130 T:

140 *LLOOF

150 C:#K=RB764

160 T (#K=43):1YES SIR, YES SIR
170 T (#k=33) :NO SIR, NO SIR

180 O (#K<22355) 1 @R744=255

190 J:*.00FP

Start-Select-Option Keys

Location 53279 is used to determine which of the console keys
is being pressed.

7 = No button is being pressed

6 = The [START] key is pressed
5 = The [SELECT] key is pressed
3 = The [OPTION] key is pressed
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