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2.  Majority Problem
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Some important solutions for r = 3  and n = 149 :
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Some important solutions for r = 3  and n = 149 :

Question:  Does a perfect rule exist?
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Variation 1:  (Capcarre, Sipper and Tomassini - 1996)

Change the output specification:

If the initial configuration contains more

1‘s (or 0‘s) than 0‘s (or 1‘s), no two cells

with state 0 (or 1) can coexist in the final 

configuration.
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Variation 1:  (Capcarre, Sipper and Tomassini - 1996)

Source:  Mathieu S. Capcarrere, Moshe Sipper, and Marco Tomassini. Two-state, r = 1 Cellular Automaton
that classifies density. Physical Review Letter, 77 (24):4969-4971, 1996.
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Variation 2:  (Fuks - 1997)

Use two Cellular Automata:

Combine the use of Rule 184 and Rule 232.

First apply only Rule 184, then only Rule 232.

Rule 184
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Variation 2:  (Fuks - 1997)

Use two Cellular Automata:

Combine the use of Rule 184 and Rule 232.

First apply only Rule 184, then only Rule 232.

Rule 232
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Variation 2:  (Fuks - 1997)

Rule 184

Rule 232
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3.  Tool
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4.  Analysis

Total running time as the sum of the running time of two phases:
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4.  Analysis

Phase 1 simulated with n = 30 , d = 2/3  and p = 0.4 :

Green:  Rule 184

Red:  Rule 232
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4.  Analysis

Phase 1 modelled as a random-walker

with stochastic matrix :
(q = 1–p)



28

4.  Analysis

Expected number of steps from state 0 to state z-1 for some z :
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4.  Analysis

Expected number of steps from state 0 to state z-1 for some z :

And as a recursion :
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4.  Analysis

Phase 2 simulated with n = 30 , d = 2/3  and p = 0.3 :

Green:  Rule 184

Red:  Rule 232
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5.  Results
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5.  Results

Running Time against p with d = 0.3  and n = 10
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5.  Results

Running Time against d with p = 0.4  and n = 100
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5.  Results

Running Time against n with d = 0.1  and p = 0.4
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6.  Conclusions
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