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Random Walk on Sierpinski’s Gasket formed by Cellular Automaton method

Nobutaka YAMAZAKIY * Kazuhiro HONDA?

Abstract

Arrival time and trajectory of a random walk particle on Sierpinski’s Gasket formed by the cellular
automaton were examined. Start point of the random walk was set at tip (pattern A) and the reverse-
direction (pattern B) of Sierpinski’s Gasket, respectively.

Under the two conditions, each number of steps and a trajectory of particle by random walk was
analyzed. Trajectory of the particle was analyzed using the embedding theorem of Takens.

It was indicated that the random walk of the particle on the fractal showed a chaotic trajectory.

Keywords: Random Walk, Sierpinski’s Gaske, Cellular Automaton, Fractal.
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Fig.2 Flowchart of Random Walk (A) and Decision of direction of the particle (B)
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Fig.4 Locus and change in number of step to arrival for the result of a random walk on
pattern A,
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Fig.5 Locus and change in number of step to arrival for the result of a random walk on
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Fig.6 Change of number of step to arrival as the initial value of random number change
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Fig.8 Coordinate change of the random walk particle on pattern B
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Fig.9 The attractor mapped onto the 3D topological space by using embedding theorem of

Takens for the time profile of random walk on pattern A
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Fig.10 The attractor mapped onto the 3D topological space by using embedding theorem

of Takens for the time profile of random walk on pattern B
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