Cellular automata
(CA) and their
application

Produced by a “LETI” student
Dmitriy Shishkov gr. 1181




FEEEEEEEE EEESSEES B B B | EESSS EEmEES = | B . e
NN EEEEE BN EEN |  BEE B BN EEEEEEEE | | EN _EEN
| ENEEEEE EEEEEENEESESS EEEEEEEN  SEESEEEENEEEEEEN |
AEE B EEEE EEE B B EEEE EEEEEE || | EEE n

e EEREE BEEE R BERREEESE REE BE S REE BERE  REEER BE ™
|  HEE EEEN BN ENEEEEEEEEEEEEN EEEENE EEEEEEE EEEEEN]

f AEEEEE EESEEE BN | SEN SEEENEEEE | SENENEEEEEE  EEEEEEN

. m— SREE BEE  BEREREEES EEREEE RS EEEEREEERREEEE BB

e e EEEEES SaaeeE EESaE R SN SN Eases aEs N

AEEEE N BN EREN | ENEEEEE EEEEEEEEEEEEEEEEEEEN BN N
G R EEEE EEEEEENEE NS EEE EENEEENNNE REN R NEN
SRS BEE EEENEEN EEEE N BEE BN BN EESNSEEEE BEEE
O A NRRNERNNNANSNGNRNNNE NEASSRNERREE WA COOCCLLLLL
H EEEEN | BEEEE BN B EEN EEEEEEEEEEEEENE | EEm m N |
S EE EE EEEEN S BESENENENENNNNEEEEEE BEEEE NEEE
AEENE ESEEEEEEREEEEEEEEEEE EREN I | N EEEEEEEE | aEEEN
”.”-”EHHIH.__-----___---I ------------
AEEEEEESENEENEES EEEESENAEEAEEEEEEEEEEE AEEEEE ENN
SN EEEEEEEEEE R H E NN REEEE RENE EES - e
 REEE B EEE NS EEBESEEE B NENNEEEEEEEE EEEE EEEE
ANEEEEEEEEEE AEEEENE B N N AEEEEEEEEEEE EEEE EEEEN
a T EEEEEEEE B EEEENE B ESS EENEEEEEEE B EE BEE B8
" EEESES BEESS BEEEES BESSSSESEEE B BES BESEEEE BE
g S EEEERRNEEE N s S EREEE R R AR
EEEEEEE NENEEENEEN EEE B B EESNNNSEES ES BE EEE
R BEEEEEEES EEEESESNSES B B EEEESEEEE B BEEE
AN | EEEEEEEEN | N EN (N | | INEEEEN EEEEEE EEN |
S AN EEEEEEEEEEE | [ N EEEEEEEEEEEEE EEEEEE EEEENEENN
~ | HEN  ENEENEEEEEENE N SEES | SEEEEEEEE | SEEEEEEEE N
R R R N RN RENE NS B EESNS EEEEEEEE NN =S
y R EE  EENEEES EEEE EEEESSEES B EEEEEEE BESEEE BEE
BER B EEER i EEEEEEEE B N BEEEn | |  aEEEE n | AEREN = mN
a __-_.----____-----___--E”BH-“'“E
EERREE REE | N EEREE RN  EE N EEEEEEEEEEE
ANEEEEEEEEEEEEEEEEEEEEEE ER B | S EEEEEE EEEEN EEEN
S ERREEEEE B arm T EEEEE EEEEERE NN
SR R BEE | EESEEEE NS B BE EES  BEESENESEES ESESES
AEN |  EEEEE EEEEE EEEEEE D D BB mEE EEEEE | N | BEn =N
m S REEE N NE R B EEENSNEN | EE E EESESENES EESSESS
HH.--.-_-.--.--.__---.“. ------------
AN EE § EEE AN EEE EEEEEER EEEEEEEEEEE | AEEEEEENN
O __--I--____----_-____---IH.H.H-UHIHD
S EEEEEENEENEEE NN B EENEEEEE B B EEEES BENEEEEEE
| EEEEEEEEN] SEAEEEEEEE EEN | B & | IEEEEEEEEERNI i W | N
h V S EEEEaSs NS RS
| NN EEEEEEE | BN EEEEN | | EEE EEeeen | | |




Elementary cellular automaton

current automaton contents

rule 30 (000L1110)
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the next generation of the automaton



Rule 30

WolframAlpha



Pseudo-fractal generation

Rule 22
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Rule 110
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Rule 184




Wolfram Physics Project | Visual Summary MRS

4.» ~~initial condition

Rule (example)

e flsleee]

{x, ¥}, 1, 21} (o, 2, b, W, {3, wh, {2, Wi}

Rule defines transformations for
;. collections of abstract elements

Sequence of updating events

initial

condition updating event-----...

Multiway states+causal graph

multiway branches. "

ausal connecti
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branchlike nypers(‘&,ace ..
; J \ Spacetime causal graph

10 steps o

timelike hypersurface

Our universe(?)

Space and matter are emergent features of the hypergraph

Elementary particles are localized persistent structures in the hypergraph

spacelike hypersurface

Branchial graph

Connections are entanglements between quantum states Energy is flux of causal edges through spacelike hypersurfaces

Branchial graphs define quantum superpositions Momentum is flux of causal edges through timelike hypersurfaces

wolframphysicsproject.org
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