Examples and classes of behaviour of 1D cellular
automata

In[731]:=

In[1448]:=

out[1454]=

Auxiliary functions to simplify coding

(* MyRandArray generates a list of the length n of O's or 1's,
1's appear with the probability p independently at each site x)
MyRandArray[p_, n_] := Table[If[RandomReal[] < p, 1, O], n];
(* MyRulePlot makes a column of a Mathematica's built-
in rule plot and of an array plot with an example x*)
MyRulePlot[rule_, ini_, time_, imSize_] := Column[{Row[{"Rule number
RulePlot [CellularAutomaton[rule], ImageSize -» imSize],
ArrayPlot [CellularAutomaton[rule, ini, time], ImageSize -» imSize]}]

» rule}],

Auxiliary functions to simplify coding

size = 100;
time = size;
p=60.5;

rules = Range[0, 19];

iniState = MyRandArray[p, size];

imageSize = 250;

Row[Table [MyRulePlot[i, iniState, time, imageSize], {i, rules}]]
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Class 1: unique homogeneous final state

In[1455]:=

size = 200;
time = 200;
p = 9.8;

iniState = MyRandArray[p, size];

rules = {40, 224, 248} ;

imageSize = 400;

Row[Table [MyRulePlot[i, iniState, time, imageSize], {i, rules}]]

Out[1461]=
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Rule number 248
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Class 2: periodic or stationary final state
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size = 200;

time = 400;

p=9.8;

iniState = MyRandArray[p, size];

rules = {22, 60, 102, 129};

imageSize = 300;

Row[Table[MyRulePlot[i, iniState, time, imageSize], {i, rules}]]
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Class 4: complex structures, unpredictable behaviour

size = 200;

time = 500;

p=9.8;

iniState = MyRandArray[p, size];

rules = {45, 90, 110, 225};

imageSize = 300;

Row[Table[MyRulePlot[i, iniState, time, imageSize], {i, rules}]]
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The simplest model of traffic - rule 184 (moving to the
right) or 226 (moving to the left)

In[1490]:=

size = 200;
time = 300;
p=0.6;

iniState = MyRandArray[p, size];

rules = {184, 226};

imageSize = 600;

Row[Table [MyRulePlot[i, iniState, time, imageSize], {i, rules}]]

Out[1496]=

Rule number 184
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Rule number 226
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Conus textile (homolice) - rule 30 or another ?
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In[1497):=

size = 100;

time = 400;

p=60.5;

iniState = MyRandArray[p, size];

rules = {18, 22, 30, 90, 122, 126, 146};

imageSize = 200;

Row[Table [MyRulePlot[i, iniState, time, imageSize], {i, rules}]]
0ut[1503]=
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Rule number 146
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