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Favorite Rule: 661856526
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Favorite Rule: 661856526 (4 color, radius /2
Cellular Automaton)
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Initial state - {{1},0} Neighborhood - {{-1}.{0}}

I n[286]: =
ArrayPl ot [Cel | ul ar Aut omat on[{661856526, 4, {{-1}, {0}}}, {{1}, 0}, 2301,
ColorRul es - {0 ->Wite, 1-Black, 2-Geen, 3-Yellow}, PixelConstrained- 2]

Qut [ 286] =
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Comments

Depending on initial condition and neighborhood, it shows a
repetitive pattern (Class |I) or complex pattern (Class IV) —
flexibility

Inserts diversity
Repetitive horizontal pattern every 3 cycles

Repetitive vertical pattern that invades the CA (vertical and
diagonal)

Gliders -simple structures that propagate, collide and fades
away
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Cycles - 8000 Steps - 16 Infinite background

In[221]: =
Mani pul at e[ArrayPl ot [Cel | ul ar Aut omat on[{661856526, 4, {{-1}, {0}}}, {{1}, O3,
{{0, 8000, steps}, {0, 8000, steps}}], Pixel Constrained- 2], {steps, 30, 60, 6}]

Qut [ 221] =

steps
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Comments

Depending on the step, black cells go different directions
(30,36)
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Manipulating the CA

Mani pul at e[ArrayPl ot [Cel | ul ar Aut omat on[{661856526, 4, {{left}, {0}}}, {{1}, O}, steps],
ColorRules » {0 »>Geen, 1»>Wite, 2-Yellow, 3-Black}],
{steps, 1, 300, 1}, {left, -1, -6, 1}]

B
steps B
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Change in neighborhood - {{o},{1}}

ArrayPl ot [Cel | ul ar Aut omat on[{661856526, 4, {{0}, {1}}}, {{1}, 0}, 2501,
Col orRul es - {0 - Wiite, 1-Black, 2-Geen, 3-Yellow}, PixelConstrained- 2]
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Comments

Behaves like Class IV (complex pattern)

Inserts diversity

Generates an increasing repetitive pattern (arrows)
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Change in neighborhood - {{-1},{0}.{0}}

In[92]:= ArrayPl ot [Cel | ul ar Aut omat on[{661856526, 4, {{-1}, {0}, {1}}}, {{1}, 0}, 250],
ColorRules - {0 »Wite, 1-Black, 2-Geen, 3-Yellow}, PixelConstrained-2]

Qut[92] =
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Comments

Behaves like Class | (repetitive pattern)
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Change in neighborhood - {{-1},{0}{1}} and
Initial state -

{0,0,0,0,1,0,0,0,0,0,1,0,0,0,0,0,1,1,1,1,1,0,0,0,0,0,1,0,0,0,0,0,1,0,0,0,0,0,1,0,0,0,0,0,1,0,0,0,0,
0,1,0}

In[458]: =
ArrayPl ot [Cel | ul ar Aut omat on[{661856526, 4, {{-1}, {0}, {1}}},
{0, 0, 0,0 2,00 000120000012, 12121,100,0 00,1,
o, o,000120000010 0000100000 1, 03 501,
Pi xel Constrai ned -8, ColorRules » {0 - Wite, 1-Black, 2-Geen, 3-Yellow}]

Qut [ 458] =

e W e W e ™ e W e W e B e B e |
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Comments

Behaves like Class | (repetitive pattern)
Inserts diversity
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Change in initial state - {{2},0}

ArrayPl ot [Cel | ul ar Aut omat on[{661856526, 4, {{-1}, {0}}}, {{2}, 0}, 250],
Pi xel Constrai ned -2, ColorRules » {0 - Wite, 1-Black, 2-Geen, 3-Yellow}]
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I n[246] : =
ArrayPl ot [Cel | ul ar Aut omat on[{661856526, 4, {{-1}, {03}}}, {{3, 0}, {3}}, 501,
Pi xel Constrai ned -4, ColorRules -» {O-»Wite, 1-Black, 2-Geen, 3-Yellow}]

Qut [ 246] =
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In[164]: =
aa=Flatten[
{Tabl e[Abs [Randonl nteger []], {2}]1, Tabl e[0, {100}], Tabl e[Abs [Random nteger []1], {2}]1}]

Qut [ 164] =
{1, 1,¢00000000000000000000,0 0,0,
0o, 00000900000000000000000,0,0,n0,nO0,
0o, 00009009000000000000000000,0,0,nO0,
0o, 000900000000 000000000000000 1y
In[165]: =

ArrayPl ot [Cel | ul ar Aut omat on[{661856526, 4, {{-1}, {0}}}, {{0}, aa}, 2501,
Pi xel Constrai ned -2, ColorRules » {0 - Wite, 1-Black, 2-Geen, 3-Yellow}]
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Qut [ 165] =
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In[224] : =
ArrayPl ot [Cel | ul ar Aut orat on[ {661 856526, 4, {{-1}, {0}}},
{{3, 0}, {3, 0, 3,0, 3,0, 3, 0, 3, 0}}, {{90, 140}, {10, 50}}1, Pi xel Constrai ned - 8,
Mesh -> True, Col orRules -» {0 »Wiite, 1 sBlack, 2 Geen, 3- Yellow}]

Qut[224] =
<« | »
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Change in initial state » Randominteger[{0,3},280] Finite
background
ArrayPl ot [

Cel | ul ar Aut omat on[ {661 856 526, 4, {{-1}, {0}}}, Random nteger [{0, 3}, 280], 200],
ColorRules - {0 > Wite, 1-Black, 2-Geen, 3-Yellow}, PixelConstrained- 2]
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Comments

Structures that appear, spread and meet again
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CA Total (steady state)
Rule 661856526
Li stLinePlot [
Total /@Cel | ul ar Aut omat on[{661856526, 4, {{-1}, {0}}}, Randoml nteger [{O, 3}, 800], 40]1]
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Comparing Wolfram’s Classes of Cellular Automata

In[67]:= rules = {204, 232, 30, 110};

In[78]:= r = {"1", "0LI", "1™, "1V},
In[104] : =
graph[l _]1:=ListLinePlot[
Total /@Cel | ul ar Aut omat on[l, Randoml nteger [{O, 1}, 800], 40], Pl ot Label -]

' 1988-2006 Wolfram Research, Inc. All rights reserved.



18

Printed from the Mathematica Help Browser

I n[105] : =

graph /erul es

Qut [ 105] =
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CA oscillations

Li st Li nePl ot [Fol dLi st [Pl us, O,
Total /@ (Cel | ul ar Aut onat on[{661856526, 4, 1/2}, Random nteger [{0, 3}, 100], 600] -2 /.
{-2--1, -1-5-2,0-1, 1-2})]1]
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Transition Table

In[200]: =
g = ReverseeTupl es[{0, 1, 2, 3}, 2]

Qut [ 200] =
{{3, 3}, {3, 2}, {3, 1}, {3, 0}, {2, 3}, {2, 2}, {2, 1},
{2, 03}, {1, 33, (1, 23}, {1, 13, {1, O}, {0, 3}, {0, 2}, {0, 1}, {0, 0}}

In[167]: =
IntegerDigits[661856526, 4, 16]

Qut[167] =
{0, 2,1, 3, 13,0 302 0,1, 0 0, 3, 2}

In[199]: =
final = {{0, 0}, {O, 23}, {O, 13}, {O, 33}, {O, 13}, {O, 33}, {0, 03},
{0, 3}, {0, 03}, {O, 2}, {O, O}, {0, 13, {0, O}, {O, O}, {O, 3}, {0, 2}};
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In[201]: =
MapThread[ArrayPl ot [ {#+#}, | mageSi ze -» 50, Mesh -» True] &,
{gq, final} /. {0->Wite, 1-Black, 2- Geen, 3-Yellow}]

Qut [ 201] =
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