
  

Cellular automata and Conway's 
Game of Life

What is life?

Self-replication?



  

John von Neumann Stanisław Ulam

Cellular automaton

Replicators have:
- A coded representation of the replicator
- A mechanism to copy the coded 
representation
- A mechanism for affecting construction 
within the host environment of the 
replicator



  

Stephen Wolfram

Class 1: Nearly all initial patterns evolve 
quickly into a stable, homogeneous 
state. Any randomness in the initial 
pattern disappears.

Class 2: Nearly all initial patterns evolve 
quickly into stable or oscillating 
structures. Some of the randomness in 
the initial pattern may filter out, but 
some remains. Local changes to the 
initial pattern tend to remain local.

Class 3: Nearly all initial patterns evolve 
in a pseudo-random or chaotic manner. 
Any stable structures that appear are 
quickly destroyed by the surrounding 
noise. Local changes to the initial 
pattern tend to spread indefinitely.

Class 4: Nearly all initial patterns evolve 
into structures that interact in complex 
and interesting ways, with the formation 
of local structures that are able to 
survive for long periods of time.

Rule 110 is Turing complete.



  

Elementary cellular automata



  

John H. Conway

- Any live cell with fewer than two live neighbours dies, as 
if caused by under-population.
- Any live cell with two or three live neighbours lives on to 
the next generation.
- Any live cell with more than three live neighbours dies, 
as if by over-population.
- Any dead cell with exactly three live neighbours 
becomes a live cell, as if by reproduction.
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Glider Spaceship
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