O COMLIEsT = GEaME OF LIFE —
adarted for the BALLY-ASTROCHDE Home Wideco Arcade
by RICHARD C. DEGLER with assistance from F & L

Unlike most eames, LIFE does not reauire an orFonent — it is rlaved
not to win but to Frovide rFarticirants with an endless series of
unexrected rFatterns that seem to have u life of their cwun ¢ from
TIME 1@3:266-7 Ja 21 '74).
Accardine tg Martin Gardner in his MATHEMATICAL GAMES column <in
SCIENTIFIC AMERICAH CGct *v@r. most of the work of John Horton Cornwaws
a mathematician at Gorville and Caius Collese of the Universitw
cf Cambridese. has been in Fure mathematics. In addition ta such
sericus work he alsc endovs recreaticonal mathematics. His latest
brainchild {at the time)’ is a fantastic sclitare Fastime that he
calls "LIFE". Because of its anzlcmies with the rise. fall and
alterations of a sccietw of living aresnisms. it beloanss to a
arcwing class of what are called "simulation eames" — sames that
resemble real-life rrocesses.
Cameaw was fullw aware of earlief ames and it was with thewm in
mind that he selected his recursive rules with sreat care ta
awcid two extremes: too manw rFratterns that erow guicklu without
limit and toc mane that fade quicklu., Bv strikine a delicate
talance he desiened a @ame of surFrrising unFredictabilite and
one that Froduced such remarkable fisures as ocscillators and
mowing sraceshirFs.
LIFE can be rFlaved using a fairle laree checkerboard and a
Flentiful surrle of flat counters {as originally rFlaved) or bw
using this cartridese and a BALLY:. or ASTROCADE. Home Uideo Arcade
Cwhich i€ a lot easier. faster and more colorful). In this wersian
64 rows of 128 rixels fthe smallest picture elements? are used.
In the besining there is no life and all of the Fixels in the
center of the screen are off (hlackd., excert for a mcwvable dark
red srat. This cursor is contraled by handle one and its sreed
can be set hw the knob., By fFositicnine the cursor and rullina in
the trigser. a liaht blue cell will be generated falthcush it will
aFrFear bright sreen until the cursor is mocwed off of 1t) and the
rorulation counter will chanee accordinglew. By mocwing the cursor
ta different locations and Fulling the trigser each time. a wideo
areanism will be created. ANy cell mavy be remcoved be rFlacins the
cursar on it and Fulling the trigger again (turnina the cursar
from briaht eareen back ta a dark red?». When the cursor is moved
affs the rixel will be emrty asain.
Each rFixel has eisht neiahboars (foaur adiacent arthoacnally and
four addiacent diasconallew) and its birth or death derends uran
the number of neighboarina rivels that are lisht blues which
denctes liwe cells., Fixels alons the left and rieht bkorders have
each other as neishbors: as do the rFrixels alone the tor and botton.
Yoau can see where these borders are by movins the cursor ocver the
edse,
Once the startine corganiem is comrlete. Fressine ane kew on the
kewrad will start the arcwth cucle from eeneraticon zera to the
next aeneration. and on.
Births (dericted bw a @reen Fixel increasine in intensitw) and
deaths {a red rFinel dimmine to black? will accur simul tanecuslyu
accordin® to these rules:
1. everwy live cell with twe or three neishbarine live cells

surviwves for the next seneration
2. every live cell with anlw one live neiahbar or none

dies from isclation. and

every live cell with four or more neishbors

dies from overcrowdins .
J. each emFte Fixnel ad.iacent to exactlew three livine cells

- o mores nc fewer -

is a birth cell. becoming a live cell this seneration.



Thie cartridee not only disrlave the "life history" of wour
starting colaonw. but also disrFlavs the seneration numbers the
number of births and deaths leadine ur to this eeneration and

the current rorulation. Holdina the trieser in will cause the
births and deaths tca be disFlaved in sclid coloars and also at

thi=s time sou can re—center the oreanism btwe Fulline the Jdaswstick
tc the left or doun. When wou release the triseer: wou can chanse
any cells wou wish as befare. ar continue with LIFE bs rressine
any kew. The seneraticn counter will be reset to Gen.#& if anw

of the rixels wvere altered.

You will find the Forulation constantle underscine unusuals
sometimes beautiful and alwavs unexrected chanase. FPatterns with
no initial swymmetry tend to become summetrical. Once this harFrFens
the svmmetrey cannat he lost: althcush it mas increase in richness.
In a few cases the scciety eventualle dies aut {and the rFrorulation
btecomes zZerar, althouah this may not harFren until after a sreat
many asnerations. Most startine ratterns either reach stable
fioures — Conway calls them "still lifes" — that cannot change or
Fatterns that cscillate forewver. ™ In mest cases the seneraticon
counter will stor countineg or will alternate betuween two numbers
ta sianife that there are anle two different confiaurations,

This harFrrFrens when the bhirths are equal to the deaths for two or
more ceneraticons.

Let usg lock at the simrlest of what Conwaw calls "fliFr—flors",
cscillatineg figures of Fericd 2. 1t is

a "blinker" and it is simrle three cells
in a short vwertical row as showun hered
Checkina the toFr cell for its neishbors.
we can see that it onley has cne liwve anes
€ it will die fromw isclation in the next eeneraticon. The middle
cell has twe neishborse. the one abowve 1t and the cone below it

s it will remain. The bottom one will die of loneliness since
it anly has one neishbor., Or the emrty Frixels: only the two
directlw next to the center cell have the Frorer amcunt
of neishbors. three, so there will be

113

kirths there Jeven thouah we kncw that L1l
twee of their rFrarents will die affd.
Usina this informaticon. we can sese that ettt

the next seneraticon will look like this:
Checkina the cells of this new feneration to fet the next one
we see that it will be the same as the startins arransement of
three vertically stacked cells.’ Try it on wcur BRLLY-RASTROCADE
and notice that the seneration counter coscillates and that it
regaisters twa kirths and twoe deaths each seneration while the
rorulation counter remains at three.

A coamman Z2-=bu—-2 bhklachk Jcalled a "block"d -
has each live cell stable with three live
rneishbare. while there is no emrty FPixel
with three neishbars ta cause a birth. The Home Arcade will not
aet pact meneration zercs wiith no virths and no deaths: and

the Forulation counter will stavw at four.
Fcur celle in a wertical rcw has the tor -
and the bottom cells dewing from lachk of ~ n
affecticon and the center two remzining.
In additicon, there will ke births in _
four cells. resultine in this disFlaui TIT
How there are births at the tor and battoms
the twe live cells at the left and the

two mt the rieht side can each see three .
neiahbors so thew remzain harrFrw. and the
center two each have five neishhtors so
they die. This results in a "beehive" -
a stable colonw g£ince each live cell has
twe buddies and there ure nc more births,




From this startine oreanism comes a "traffic lisht" -
that will "flir-flcr" between eenerations nine and ten.
All of the above Fatterns can cccur sFroantanecusly
within other larger oreanisms,

Here ate ten estable ratterns that vyou mavw alsc sees
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An remarkable Frattern that often confuses the seneration counter
into sianalins a stabkle configuration is a "slider". This calanw
resains its share while mowing diasanally across the screen and
resisters two births and two deaths rFer seneration.
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{which i the same as the first only ur cne and riaht one sauared

Horizontally movina "sraceshirs" rarely cccur naturallue. but wcu
can enter a few of them and watch them move and crash.

-

liahtuweight middleuvweiaht heavaveiaht

Lar=ger "overweisht srFraceshirFrs" can be made. however thew resuire
emaller "escort" shirs to remcowe the debris thew leave behind.



Same startine ratterns vwou will want ta watcech include:
a haorizantal row of seven cells -
which erows inte a "honews farm"
with four stable "beehives"

a rereatine pPattern of Fericd 15
resultine from a line of ten cells -

twe three—bw—three toxes that touch -
at their corners, formina a “fieure
eiaht" that rereats everw eisht
generaticns. and

seven cells with five in a row and

ane cell under each of the end cells -
This last rattern reszults in what is
called "Fulsar 48-S56-72" at eeneraticn
32 with a rericd of three. which can
alsx be formed bw twe lines of five
caounters sererated bw a emrty rFrixel.
The seneration counter will not stor
for any of these rereatins ratterns.

A rFrattern that stabilizes after 175 :
aenaeraticons is arcwun from this seed: ﬁ

Watch esrecially for seneraticon V3.

Since the riaht side of the rFlavwfield is adiacent ta the left side
and the bottom is connected to the tor: & line reaching all the
way from one side to the ather is effectivelw infinite in lenth.
Funnineg this results in a raridly exFranding series of lines until
thew run into themselwes comine fram the aother direction and the
whole screen suffaers a "sudden death”. The cuilside lines move

neE o Fer seneration. This is the wmaximum sFreed that anw
Frattern can @row and i knowun as "the sreed of life",

SpaceshirFrs can move at anle cone-half of the sreed of 1ife.
Diasonal lines will decaw at their ends at the sFreed of life. but
will remain unchanesd i1f thew have no ends: that is - "infinite".
Twa ar mare crascsed infinite lines will result in wverw interestins
disFrlaves. "Walking walls": while tedicus to set uFr: are alsc
fascinating. One of them can even Full cohiects alons with it,.
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And one last rFattern. the "F-rentomino”:
a lone-lived, #lider throwine. blotchw
colany that takes hours to stabilize.

Endow the Game of LIFE — by: Richard C. Desler



