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SURVIVAL OF THE FITTEST
a game of “life”

© 1982, Mark Gaponoff

1. INTRODUCTION

Survival of the Fittest is a game of strategic and tactical skill for 1 or 2 players that is de-
signed 1o run on Atan (*) 400 and BO0 model microcomputers. Il is a ROM canndge game
for the 400 ROM slot or the LEFT 800 ROM siot, plus two joysticks (with tripger butions)
plugged into jacks 1 & 2

Survival of the Fittest s very different from other computer games, it is primarily a contest
batween 2 players. with the computer baing the “playing pieces” and the "board”™. much like

an arvmated chess game. (See Appondix A lor playing single-handed). Ilis a game that will
continue to lascinate you for a long time.

Survival of the Fitlest pits two player's “species” of “cells™ against each other, where
each species vies for control of the "universe” (the playing feld). The object is 10 be the side
that mos! successiully populates the universe with their species of cells. There is a large
element of subtiety and skill in the playing of this game, where study and practice will greatly
improve one s ability 1o win. Like chess or go, this game requires time and effort in order 1o
become adept, but it provides the same satsfacton of intellectual challenge that these
classic games provide. Most important, it is fun!

Survival of the Fittest is based on the game of “Life”, an aigorithm for “cellular atomata”
developed by the mathematician John Conway, and populanzed by amicles in Scientiic
Amencan, and more recently in other magazrines such as Byte. Survival of the Fittest uses
the “rules of the universe™ of John Conway's "Life” and exiends them with added rules, joys-
fick control, and vivid color and sound effects

This manual s designed to help you learn how to play. Players new 1o the game should
read and foliow Chapter 2 (The First Time Through), which takes about 5 minutes. Chap-
lers 3-5 and the Appendices will help to improve your skill and understanding. and explain
the vanous ophons available

Vo aerraarh of Adie e

2. THE FIRST TIME THROUGH

2.1 Study Maode

This section is intended as a tutonal for players new 1o the game. Survial of the Fittestis
not hard 1o play, but it does take a ittle explaining. This section is intended 10 be a relatively
pamiess introduchon 10 the game.

To play, you need an Atan model 400 or BOO computer, 2 joysticks, and a Survival of the
Fitlest game cartridge. Insert the cartridge into the LEFT cartridge slot if you have a model



BOO, or into the single siot of the 400, Make sure the power switch is o, and your TV i5 on
and connected, and close the carindge siol cover door and turn the power swilch on. The

fantare’ for the game should begin immediataly

After the name ol the game appears, you will see it “get weird”, with lunny shapes and
odd music. You will notice successive “waves of change™ move through the screen from lop
o boltom. Each “wave” is a new “generabion”. and each of the little spots on the screen
icallad “cells™) will change with each “generaton” according 10 the “Laws of the Unverse”
(see section 4.1), which depend on the status ol the neighbors of each cell. You and your
opponent will be creating shapes (called “lide-lorms”™) which will grow, shrink, stagnate, tra-
vel, live and die according to these aws of the universe”. You also nobice there are 2 colors.
One player will be one color, and that player's opponent will be the other color. The winner
will be the player most successtul in colonizing the “universe™ with their color (“species’)
After a couple minutes. the fanlare will automatically start over. Push the START key when
you are ready 1o begin

As you press the STAHT key, the Tanlare” will stop, and the screen will be set up for the
“Study Mode®, and the “Norm™ (normal) option. (Other games and opbons are available by
pressing the “Select™ or "Option” keys. but for now let us assume you are playing the “Study
Maode", “Norm” aption )

You will notice that the screen has some numbers across the bottom and two fickening
bright spots, one on each side of the screen. Take joystick # 1 (setting in your hand so thal
the word “TOP” is away from you) and push the lever away from you. You will see the spot
on the left move lowards the top of the screen When itreaches the lop, it stays there I you
pull the lever towards you. the spol (known as the “cursor”) will move down, and if you move
the lever to the lefl or nghl. the cursor will do ke wise. Take joystick #2 and move the other
cursor around a bit also. To move just a ittle bit, just tap the joyshick in that drection.

Now take joystick # 1 and press the ingger button once. then move the cursor away a it
tle. You see the pink spot™ You have planted a “cell”. You may have noticed that the sound
has changed. and the numbers along the bottom ol the screen are different too. These
numbers ane.

0001 98 cooo0 99 0oQ0O

et leh generahon right right
score seeds count sppds sCore

Thus, you have used up one of the lefi seeds. and have a score of 1. Next, hold down the
ingger and move the cursor around with the jpoystick. You are drawang knes ol cells! You
could wrie your name if you wished.

Now put down joystick # 1 and peck up joystick #2 Move o an emply area of the screen
and press tha tngger, and move away. A green cell! The rght side now has a score of 1.
Now move the cursor back so it is exactly on that single cell, and press the ingger. Nothing
Happens! The game will not let you plant a cell on top of one of your own cells already there.
Press the tngger a second bme_ I1's gone' If you press the higger twice on a given spot be-
lore moving away, you can “erase a cell
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Now move the cursor on top of some pink cells and press the tngger. You can plant
seads over your opponent's cells! This is getting fun, but where's the action”?

To “start up” the universe you have seeded, press the [space bar]. Wow. The shapes you
drew are evolving according 10 the rules of “life”. Now press the [space bar] again. The ac-

tion s haled. Press agian and evolution begins agam, press yel again and you are again
halted. The [space bar] is a stan-stop control.

While you are halted, you may plant more seeds with either joystick Now press the
[space bar| 10 agan start up evolution and move one of the cursors 1o an empty area of the
universe and press ihe trigger. A single cell is “zapped” into that spot. In the rules of ile,
each cell must have 2 or 3 neighbors 1o survive, 50 a lone cell oul in the middle of nowhere
will not survive 10 the next generation. Hold the ingger down on the joystck and you will see
one new cell “zapped” into thal spot each generation, but since @ach one is alone, they die
While things are “evolving” (called the “play” phase) each player may plant seeds only once
per genaration Now move the cursor right next to a stable shape (a group of cells that
doesnt change from generation 10 generation), and press the trigger. The single cell you
planted will “disrupt” that shape, causing it 1o grow or shrink into another shape, or even dis-
appear entirely! Where and how 10 plant seeds dynamcally are the tactical manuevers of
importance in Survival of the Fittest.

22 Console Commands -- Changing Games

After you have had fun zapping shapes on the screen, push START. The screen wil
erase, and you wil be ready 1o start another round of Study Mode. But there are two other
games. To select another game, press the SELECT key. You will see an empty playfield
with a line running up and down the middie, and “ONE SEED GAME™ (the new game Sekec-
tion) in bright yellow lefters along the botom lef of the screen, and "NORM™ (the current
play option) in dark letters along the bottom nght. Press SELECT again. and now there s a
row of colored shapes above the game name al the botlom of the screen, and this game Is
called “SEED LIST GAME™, Press SELECT once more, and the row of shapes. and the bor-

der disapears, and we are back in “STUDY MODE", where we started Thus there are 3
gama selections in Survival of the Fittest

Now turn your attention 10 the OPTION key. Press it once and "HCAP” will appear in the
lover night comer. The game selection will not change. just the opton. Press OPTION sev-
eral more times 1o ook at all 6 option choices, NORM. HCAP, WALL, FAST, WILD. and
SLOW. Each option is a diferent vanation on the basic game Chapler 3 describes the varn-
ous game seiections and play options in detail

When the desred option has been found. the START key staris # up, but don't press i
yet. Press the SELECT and OPTION keys until you have the “SEED LIST GAME™ and
“SLOW" option selected. Get your opponent and each of you hold one joystick

2 3 Seed List Game - The first time through

Before we begin, examine the screen. The playfield is dvided by a vertical border in the
middie. and there is a line of “shapes” along the bottom. with the left and right halves of dif-



ferent colors (and mirror-images of each other. The left list (and color) belongs 1o the player
hoiding joystck # 1, and the night ist (and color) belongs to the player with joyshick #2. This
line of shapes s a "menu” of seed shapes thal each player will use lo propogate his hes
“species” in the universe. You will be able to plant whole shapes at once, as well as s
single celis!

Set-up Phase

To begn the game, press the “START™ swich on the right side of the Atar keyboard. The
game name and option will be replaced by a row of numbers. As mentioned before, these
numbers are:

0000 99 00DD @9 C000

left left generation night nght
score seeds count seads score

The score is the number of celis ol the species cumrently “alive” in the universe. The
“seeds’ number is the number of seed cells remaining for that player. Note that both players
start with 99 seed cells. The Generation count i§ the number of generations (tumns) thal
have passed since the game began.

You will also notice a bnght yellow bar across the cenler barder al the boltom that 1S mov-
ing up the center. That bar is the “shot clock™ and is imer for both the “set-up” phase of the
game and the “play” porhion. Al the start of the game, the “shol clock™ (yellow bar) moves up.
This is the “set-up” phase of the game. During this time, you may “plant™ as many of your
quota of 99 seeds as you wish in whatever configuration you feel will be the most “produc-
tive” or fertile”. When the “shol clock™ reaches the lop. the “play” phase begins (descnbed
below).

As you watch the “shot clock” count up. you will also notice a brght fickering spotin the
middle of each hall of the screen. if you press the joystick handie one way or the other, you
will notice that the spot will move in the direchon you have pushed. This is your "cursor”, and
it is used to point 1o where you wish to plant a seed. You plant a seed by pressng the trigger
button on your joystick. There it is on the screen! You may draw a line by holding down on
the trigger and moving e joystick.

If the shot clock has reached the lop while you are reading this and trying it out for the first
hime, press "START and the garme will begin again.

You probably have noticed by now that you cannot move your cursor o the bottom of the
screen, LET GO, and then push again towards the botlom. Your cursor will “pop” into the
“menu” shape below, and one ol the shapes will llicker. You may select a shape by moving
left or nght inthe "menu” area. If you press the trigger while in “menu” area. the seed shape
you are poiniing 1o will rotate or flip. Thus you can “am’ the seed shape as you wish. After
you have selected your new shape, move the joystick “up”, and the new cursor will “pop” out
into the playfield. Each time you press the triggler, that shape will be “planted”, as long as
you have enough seed cells left to form it. Each shape has differnt properties and uses a
number ol seads aach time il is uted. Sae sechon of seed list shapes, Appendix



Play Phase

After the shot clock reaches the 1op, the play phase begins. The rules of the universe will
operate on the seed shapes you and your cpponent have planted, and cause them 1o grow
or shnnk according 1o their shape. With each generation, the generation counter will be in-
cremenigad, and the new scores for each player displayed. and the “shol clock”™ will move
down a notch. You may continue 1o add seed cells. but only one seed shape per generation
Seed shapes are added at the END of the generation currently being calculated. thus there
may be a lag between the ime the tngger is pushed, and when the seed shape is actually
‘planted’. Whenever either player adds a seed shape, the “shot clock” is reset 1o the top of
the screen.

Every hme you plant a seed shape, you use up one or more seed cells, depending on
which seed shape you use The shapes vary from 1 1o 10 cells each. | you do not have
enough seeds left 10 make up the shape you are atlemplng o plant. you will nol be allowed
1o plant il. You must caretully ration your limited number of seeds in order 10 emerge viclori-
ous.

Winmmg
The game ends when one of the following is true:

1) One side has NO live cells on the playhieid. The other side instantly wins. Unused seed
ceds don't count. This manner of winning is called a “shut-oul”,

2) The shot clock reaches the bottom. The player with the highest score (population) wins.
Urused seed cells don 1count. (Eventually seed cells are exhausted, and nerther player
can ¢r will "fire” more seed cells and resel the shot clock, which then runs oul.)

3) One side resigns.

in any case (except resignation). the winning side will flash. Ties are aliowed. in which
case both sides will flash. The [ESC] key permit a continuation after a game ends see
keyboard commands

The cbiect of the game is 1o use your quota of sead cells to populate your half of the uni-
verse, “infect” your opponent’s half, and defend against incursions by your opponent in
such a way as 10 have the highest score al the end of the game

Now press OPTION 1o select the "NORM™ option which will move along a bit fasier, and
play another game_ You now know how to play Survival of the Fittest! The more you play
and study. the betiar you'll get, and the better you get, the more fun you will have! The fol-
lowing chapters descnbe the many fascinating features of Survival of the Fittest

3. GAME SELECTIONS. OPTIONS, AND KEYBOARD COMMANDS

This sechion describes the vanous options and commands available, and how 10 use
them. There are 2 general categones, Console Commands (game or option selection) and
Keyboard Commands.



3.1 Console Commands

The four console keys on the rght side of the keyboard are all used, and have the follow-
ing effects: Nole thaf aif 4 keys will wipe out the current game being played
SYSTEM RESET. Stan up sysiem from scraich, replaying the “fanfare”. Any previous
game s lost
START: Starts up the currenl gameoption selection. Clears screen, sets generahon
counter to zero, and sots seed quotas  Single-cell cursors are started in the center ol each
haf of the screen, and the shot clock starts moving up from the bottom (except lor Study
Mode).

SELECT: Selects the next game option, There are 3 game selections, each of which has
a diffemet playfield appearance. Pressing the SELECT key clears the current screen (and
game) and sels up a new screen with the game option selection listed along the bottom,
The game selection appears on the left bottom in bright print. and the following 3 games are
avalable:

1. Study Mode: This is the defaull game thal appears after the fantare. The Study
Mode has nd shot clock, no central border, single cell cursor only. This s used for study-
ing the properties of “ife” shapes, for kinetic ant (2-color drawing board), of for playing
with children or alone (see Appendix A). There is no imit on seeds cells. The seed
counter will go down 1o zero and then wrap around to 99 This is a non-competitive, no
pressure mode with which you may explore the propertes of “ide”. since there is no shot
clock, the play mode will nol start automatically, 5o there is no shot clock, the play mode
will not start automatically, so you MUST use the [RETURN] or [SPACE BAR| keys to
stan or siop the game. Remember 10 push the [SPACE BAR| or [RETURN| o start play
atter you have entered your seed pattems, NOT the START key (the START key will
erase the curren! game and stan from scratch!) Also, in Study Mode, there is no “win-
ner”, the generations of “life” will continue until you stop them, since there is no shol
clock to signal the game end. Note also that both player's cursors can be moved any-
whera in the play area

2 One Seed Game: A competitive 2-player game, with a ceniral border, a shot clock,
and uses the single cell cursor only. The game begins in the “set-up™ mode, with the shol
clock counting up. When the shot clock reaches the top, play begins, unbil one of the 2
players wins. The sel-up phase is especially important in this game, since only the single
cell cursor is available Once the play phase begins, you may only plant one cell per gen-
eration, and single cells out in the middie of an empty area have no nesghbors, and will
die. Thus it is only possible lo plant new seeds successfully near groups that are already
there, |.e.. you mus! “work off of” your or your opponents groups on your side of the bor-
der. Of course, you may not move your cursor or plant cells on the other side of the bor-
der. This is the most difficull of the games 1o play well

3. SeedList Game: This game is like the One Seed Game, with the additional feature of
the seed shape list, a “‘menu” of seed shapes which can be used in play. Thisgame has a
shot clock, and a central border, and is a 2-player contest Al the start of the game, the
cursor is the single cell, but other shapes may be “picked up” from the menu at the bot-
tom of the screen. The shapes may be rotated and llipped by pressing the trigger wild in
the menu area.



OPTION: Selects the play option for a game. There are 6 ophons. and the Ophion Cur-
rently selecied appears in dark print on the nght side of the bottom. The options mainly al-
fect the game speed and the size of the seed quota lor each player. Like the SELECT key,
the OFTION key clears the screen and sets up a new game. The & oplions are:

1. Norm: Normal speed, 99 sead cells per player This is the defaull option that is auto-
matically picked after the fanfare.

2 Hcap: Handcap oplion. Like the Norm option, excep! each player enlers the seed
quota he'she wishes, any number between 0 and 99. If you are foolish enough to at-
tampt to play with less than 10 seed cells, enter a leading zero, e.g., 08). The left player
enters his'her quota first, then the right player. This allows players ol difterent leveis of
skills 10 play a more even game. The more expenenced player shoud have a smaller
quota of seed cells than the less expenenced player. This is the opbon used for “tourna-
mant” play with each player having aboul 20-40 seeds each, for the most excting
game

3 Wail Uke Norm option, except that the universe does not wrap around the edges of
the screen. When a le-lorm encounters the edge, no ve cells lorm beyond it. The edge
has some nferesting properties. and has an eflect on siralegy, @.g.. you don't have 1o
Quard your rear.

4. Fast. Faster shot clock, and only 50 seed cells per side. Used for shorl, quick games.

5 Wild: Like Fas! option, except for occasional random “divine intervention™. When this
happens. everything llashes wildly, and all your live shapes may be drastically altered.
This 18 four those wha like an alemant of chance.

6 Slow. Longer set-up me, and slower computation of generations. 99 seeds per side.
For beginners, of studying the changing pattems of “life” at leisure.

32 KEYBOARD COMMANDS
Some of the keyboard keys have functions delined for them as descnbed below:
* |Atan trademark key): Changes scréen colors
Each time this key i5 pressed the screen colors will change to a new set of colors. Thus
you may select a color scheme to math your taste of decor! There is a cycle of 32 com-
binations. the firsl 16 are “sel” and the second 16 color combinabions are ‘random”.
Many of the random color combinations will not be useable, s0 you will need 1o choose
another. Random combinations will also change If you start a new game  The screen
color change key will work at any time (except for fanfare). After 32 combinations, the
cyche staris over with the first set of colors. See also Appendix A.

|SPACE BAR): Game halt resume key.
This key both starts and stops play. Il play is in progress, the game will be halted al the
and af the generation currently being computed. The game will be in “halt” mode, which
s bk sel-up, except that the shot clock 1s frozen. You may, if you wish, add seads to the
universe, but if you are playing a competitive One Cell Game or Seed List Game, this
would be cheating. Thus a game may be suspended if there is an outsido inlerruption,
The game will wait indefindely for you to resume it. The [space bar] is also used 1o re-
sume a game that has been halted. Thus the [space bar] can start and stop the play.
Note that in Study Mode you MUST use the [space bar| to start and play, since ihere is
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no shot clock to start things up automatically. Also, if you hit the [space bar| dunng the
“set-up” phase of either the One Cell Game or the Seed List Game (while the shot clock
is going UP), play will begin immedialely

[RETURN]. Single-step halt resume key.
The [RETURN] key acts very much like the [SPACE BAR] in halting the game, but if
pressed while the game 1s halted. acts differently I pressed while halled. the game will
play for only 1 generartion, and then stop, retumning lo the halted m ode. Thus this key
may be used to “step through” & ke pattern one generafion at a me o permit study

[ESC]. Game continuation key
This key only functions at the end ol a game, while the winner flashes It permits
“another round” restartng play without erasing the live cells in the unwerse Both
players have their original sead quotas restored, and a new “set-up” mode begins (with
shot clock counting up). In the Seed List Game, each player starts with the last cursor
used, but it is started in the center of each player's side

Number keys (1,2.3,456,7.890.) Seedhancicap entry.

In the HCAP (handicap) option only, each player enters his her number of seed cells at
the start of the game First the player on the left enters 2 digits (which will over-write the
question marks on the bottom ol the screen, and maich that player s color), then the
player on the right enters 2 digits The set-up phase then begins immediately, with each
player having between 0 and 99 seeds. with the stronger player hopefully having fewer
seeds. I you make an emor entering a number, push the START key and enter both
player's numbers again

4. RULES

The rules of Sunaval of the Fitlest consist of the “Laws of the Universe”, which control the
birth, survival, and death ol cells on the playfield, and the “Laws of Play’, which descrnbes
the rules of player interaction with the universe. The “Laws of the Universe™ are turther di-
vided into John Conway's onginal algorithm, and the extensions added to permil 2 species
(and hence competition!). The “Laws of Play™ are divided into vanous game oplions

4.1 Rules of Life

The “universe” is agnd of squares (cells) that have 2 basic states, “alive” (Il up) or "dead”
(not lit up). Each cell has 8 neighbors
123

4 X5
678

The above cell X has B neghboning ceflls. What happens to celis is computed in cycles
[called “generations”), and birth, survival, and death of a given cell iIs dependent on how
many of its B neighbors are “alve", according to the following 2 rules:

Rute 1: It a given LIVE cell has 2 or 3 nesghbors, it will survive into the next generation
Otherwise, it dies (either “starves to death”, or gets “smothered”)

Rule 2:  If an empty (dead) cell has EXACTLY 3 live nesighbors. a new live cell is created
(born) in the next generabon,




no shot clock 1o start things up aulomatcally. Also, if you hit the [space bar] dunng the
“set-up” phase of either the One Cell Game or the Seed List Game (while the shot clock
is going UP), play will begin immediately
[RETURN]. Single-step halt resume key

The [RETURN] key acts very much like the [SPACE BAR] in halting the game, but if
pressed while the game s halted, acts differently If pressed while halted, the game will
play for only 1 generartion, and then stop, returning o the halled m ode. Thus this key
may be used to “step through” a e patiern one generation at a time 1o permit study

|[ESC). Game continuation key
This key only functions at the end of a game, whie the winner flashes It permits
“another round” restartng play without erasing the live cells in the unwerse Both
players have their original seed quotas restored, and a new “set-up” mode begins (with
shot clock counting up). In the Seed List Game, each player starts with the last cursor
used, but i is started in the center of each player s side

Number keys (1,23,456789,0) Seadhanacap entry

In the HCAP (handicap) option only. each player enters his her number of seed cells al
the start of the game. First the player on the left enters 2 digits (which will over-write the
question marks on the hottom ol the screen. and match that player's color). then the
player on the right enters 2 digits. The set-up phase then begins immediately, with each
player having between 0 and 99 seeds, with the stronger player hopetully having fewer
seeds. I you make an error entering a number, push the START key and enter both
player's numbers again

4. RULES

The rules of Survival of the Fitlest consist of the “Laws of the Universe”, which control the
birth, survival, and death of cells on the playfeld, and the “Laws ol Play’, which describes
the rules of player interaction with the universe. The “Laws of the Universe” are turther di-
vided into John Conway's onginal algorithm, and the extensions added 1o permit 2 species
(and hence competition’). The “Laws of Play™ are divided info vanous game options.

4.1 Rules of Life

The “universe” 1s a gnd of squares (cells) that have 2 basic states, “alive” (it up) or "dead”
(not It up). Each cell has 8 neighbors
123

4 X5
678

The above cell X has B neighboning cells. What happens 1o cells is computed in cycles
(called “generations”}, and bath, survival, and death of a given cell is dependent on how
many ol its B nesghbors are “alive”. accarding to the following 2 rules:

Rule 1: It agiven LIVE cell has 2 or 3 nesghbors, it will sunvive into the next genaration.
Otherwise, it dies (either “starves 1o death”, or gels “smothered”)

Rule 2:  If an emply (dead) cell has EXACTLY 3 Ive neighbors, a new Ive cell is creatod
(born) in the next generation.



Bonus: If the poputation of either player becomes 1000 or more in any generation, then
that player is awarded 1 additional seed coll. One cell is awarded lor EVERY generation
where that player's population (score) is 1000 or more. Bonus cells will continue o be
awarded as long as that player has less than 99 seeds left.

Although it is possble to halt the One Cell Game or the Seed List Game with the [SPACE
BAR] or [RETURN] keys, this should not be done in competition unless an outside interrup-
non demands it. When a game s thus halted, if is possible to add seeds as in the sel-up
mode but this would be cheabing in a compettive game.

The game continuation key [ESC) aliows players to play several ‘rounds” of a game it
they wish. The number of rounds should either be agreed on betorehand, or a “double-or-
nothing” situation can be used

The computation tme lor a generation is roughly proportionaie 1o the number of colls n
the universe, thus the cyche time for a generation can vary considerably. Il can lake almost a
second lor a very full unrverse, of less than 1.10th of a second for a nearly empty universe

Thus the pace of the game speeds up then there are few live cells in the playheid

Note also that when moving the cursor a long distance, it moves laster the longer you
keap moving, and return 10 siow speed when you let go or plant a seed shape

5. STRATEGY AND TACTICS

5.1 Strategy
Brefly, don't use all your seeds during set-up. 50 you may defend agains! your oppo-
nent’s incursions, revive your shapes, and buy ime on the shot clock.

A given group ol active cells at lirst may expand. but eventually all shapes tend 1o "sim-
mer down® into stable or resonant shapes, 50 you must also pace the “ile cycles” of your ac-
tivee areas so that you remain strong as the game progresses. Since there |5 a lag me be-
iween the last seed-planting and the shot clock counting down 1o the bottomn, it s possible
lor a big lead 1o be reversed il one sice s shapes are degenerating and the other sKie s are

Qrowing.

5.2 Tactics

Tactcally, many common shapes Can be destroyed, of conversely, made 1o grow, by a
properly placed “perturbation” seed or seed shape near iI. Remember thal a single seed
cedl in the middie of nowhere has no neighbors and will disappear in the next generabion. Try
placing single seeds in vanous spols near common stable shapes and see how they be-
have The combinations that work the bes! will be your most powerful “moves” inthe play of
the game.

As an example, place the game in STUDY MODE and try these problems. First let's look
at the “block”, a stable figure of 4 cells. Each lve cell has 3 neighbors, and no nearby empty
cell has exactly 3 neighbors, so this shape will not change unless disturbed. There are
many ways 10 “perturh” this shape by adding a single cell, but where the cell is added can

have quite different results depending on where it is planted. The following spaces around a
biock will change in the following manner if a single cell is placed in that spol (letter is result



5
$
&
g
§

oo
MO OD

v pnouo O
oo T
oL oE

oo R

e O

:
]

planied atl one of the "a" points will result in destruction of the entire formation
in afew generations; a seed al a b’ point will turn into a *beehive” stable formation of G cells,
a seed al a “c” point will turm into a “boat” stable formation of 5 cells. Try these points out Tor
yoursell. Note that plantng a cell further from the block, in an unietered space, will have no

whers “a” spots became “behives”, “b" spots destruct, and “c” spots grow into a “traffic sig-
nal”, a resonant figure made of 4 blinkers! Note that you must carelully time when you push
the tngger to plant the seed. New seeds are planted at the END of the current generation, 5o
you must take into account whether the “wave of change” for the current generation has
passad over the area of your cursor in deciding when and whare 1o plant a sead. It s thus a
it'e easier to plant cells correctly near the lop of the screen than near the bottom.

You should explore the other common stable shapes and see how 10 perturb them to you

advantage. A good one 1o study is the “Deehive”, there are only 3 types of single-ceil pertur-
bations 10 this iigure. 11 1s a worthwhile exercise 10 explore them.

6
o O
O EE a "beehive’ stable shape

Another importani aspect of lactics 1s defense You may have noliced that the insartion
of a single cell can destroy a group of cell. Thus you can, i you hil things just night, destroy
an “invadng” formation. Be careful, though, because if you pul the disrupting seed n the
wrong spot, you may spur your opponent s formaton into runaway growth!

Appendix: A: PLAYING ALONE OR WITH CHILDREN

Single-handed play is pretty much limited to the STUDY MODE. and you can even play
this option if yu have but one poystick. You can see how shapes survive against the “Laws of
MNature” You can use this mode also for “kinetic art”, especially with the “WILD" option,
whach seems 10 be able 10 keep a screentull of cells changing aimos! indefintely.

"



Younger children can have trouble appreciating the subtieties of lactics and the meaning
of the shot clock, but in STUDY MODE. they have fun drawing things and waiching them
‘get weird”. Drawing letters and names are very entertaining, especially when they star

changing.

Appendix B: "LIFE" BIBLIOGRAPHY

John Conway's game of “life” was popularized by a series of nobces in Marin Gardner's
‘Mathematical Games™ column in SCIENTIFIC AMERICAN, the first one was in the Oct
1970 issue, and there was some mention in almost every issue for the next year or so.
BYTE Magazine's Dec. 1978 issue was especially devoted 1o “life”, with several walershed
arbcles. and the Jan_ 1979 issue had some axcellant iollow up notes. Many other computer
magazines have occasional notes on “life”

Appendx C: SEED PATTERN PROPERTIES

Seedshape: Description:
(%] Single cel.
000 “Blinker”. Resonates between 2
slales

© Becomes “Block” stable shape in 1
00 generation

00 Becomes ‘Beehive™ stablé shape in 2
00 generabons
© Becomes “Traffic signal” 2-state reso-

000

OO0 -Gider Resonant shape that moves
asell | cell diagonally every 4 general-

nate shape in 11 generations.

12

Bacomes
Dves if alone

000 &

olols)

0O 0 0
000 0
0
000 0 00
0 00 O O
0 00 0
(0) (1) (2)
Bgﬂ Q00 girection
0 0 of movement



Bacomes “Pulsar”. a big 3-cycle re-
g@@ﬂg sonant shape, in 33 generations One

588
o8g

of the 3 stales shown here: g@ﬂ 5 gﬂ E@g
OO0 ODOO
000 000
200 000
OO0 000
000 00 OO0 000
0 00 00 ©O
Q0 00
20 Q0
o © Becomes a “Pentadencathalon™, a 15 %ﬂmﬂﬂﬂ
00 OO0  (count'em)cycle resonant shape. 2 of o 0
(6] @ the 15 states shown here: "
20
@ ©
%) Q
%) ©
(5] &)
() o
Q (&)
e ©
(56]
0000 “Light Spaceship”. Moves itsoll ac- & ) ﬂ-ﬂ
% g cross the universe 1 cell every 2 gen- 00 00 & 0 0
%) erations. Flips avery other generation. 00 0000
== ) direction of movement
00
000000 000000 0 ﬂg
“Heavy Spaceship™. Bigger version of
O @ spaceship. Same properties. 0000 GO o ()
2 00 000000

- = » direction of movement
Note thal the “glider” and both “spaceships” can be aimed inlo the opponent s territory. and
can bash inlo you opponent's lormations, disrupting them, and perhaps starting a colony of
YOUr Speckes deep in the opponent's lerritory. Remember also that these seod patiemns only
work as described # they are isolaled. If other live cells get close enough, the patterns be-
come disrupted

13



Summary of Rules and Commands

LAWS OF UNIVERSE:

Rule 1: 2 0r 3 neighbors survives

Rule 2. Exactly J nesghbors creates new iive cell

Aule 3. Magonty of 3 nevghbors determnes speces of new cell

RULES OF GAME

Obpect ' To be the speces that most successiully populates the universe
Winner  Sude with haghest population (s0oro) whon shot clock hits bonom or when opposse
sxde & pOpUlation bacomes 2oro [shul-oul)

Sefup. Al starl. shot dock counts up. Both sides nput ndhial seed pattern. Whan shot clock reaches
top, play begmns.

Play, Shot clock counts down, and seed patterns evolve. Players may add one seed patiern per
generaton (aslong as sufficent seed cells reman). When either player adds cells, shot clock
15 resel 1o fop. BONUS: Ineach generation where a species soore 5 1000 or more, a bonus
seed is awarded (uniess it aiready has the maamum of 99 left). Note hat Siudy Mode has no
border or shot clock, starl with [RETURN|

CONSOLE KEYS: (Note all of below keys wil erass curtent gama)
START:  Starts play of current game ophion selection

SELECT: Selects one of three .
Study Mode One Cell Game  Seed List Game

OPTION: Selects one of sox oplons

Norm Normal speed 99 seecs por sude
Hcap Normal speed, 0-99 seads per side (user s chisca)
Wall Lise Nom. without “‘wrap-around” universe
Fast Fast shot clock. 50 seeds per side
Wild Liwe Fast, with an occasional “wid™ generation
Slow Slow speed . 90 seeds per side

SYSTEM RESET: Plays Fanlare and waits lor Game ophon selact

JOYSTICKS: Joysick | - Leh sce

Joystick 2 - Figh! side

Cursor wil move i same direchon as joyshok (untl edge). in Seed Lst Game, the “menu” area & ac-
cessad by moving 1o boftom_lething go stick . and then press towards bofiom again Leave by pressing to-
wards top, with the it up cursor besng the new seed shape  Pressng mgoer wihvle in pay area plants seed
rolales or fips seed shape Pressing tngger while in play aroa plants seed shape (# enough seed colls
avadable) Your seeds will overwrite other sude s celis, but Not your own With single-cell seed, and i set-
up (or half) mode only. pressing tngger sacond lme before moving cursor will arasa sead cell

KEYBOARD COMMANDS: The lollowing keys are dedined

[Atari trademark] key: Changes screen colors anytme (32 favors)

[SPACE BAR]: Game malt resume key. While halted, seeds may De adoed as in “sel-up” mode. If
pressed dunng “sel-up” play stans mmoedsately

[RETURN] hey: Single step hal resume. Same a3 space bar. except ondy one generabon s computed,
than the game s agaen halled .

[ESC] key: Game continuaton key Operawes only after end of game (while winnes linshes) Restarts

game without erasng scroen  Both sides have thee onginal seed quota restoned

Number keys (1,2,3,4.5.6,7.8,9.0): A1 begrung of HCAP (handscap) opton only, are used 10 enter the
quota of seed colls lor each player



