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Deterministic Random Walks on Finite Graphs

SuuJt Kuima, ! KENTARO KoGAaT?
and KAzUuHISA MAKINOT?

Propp machine, also known as the rotor-router model, is a deterministic pro-
cess which may emulate a random walk on a graph. In the process, tokens on
each node are launched one by one to the neighboring nodes served in a pre-
scribed order, instead of random choice. In this paper, we focus on finite graphs
and investigate the difference between the number of tokens in the Propp ma-
chine and the expected number of tokens in a random walk. We show that
for any initial configuration, at any time, the difference is bounded by O(mn)
when the corresponding random walk is lazy and reversible, where n denotes
the number of nodes and m denotes the number of edges. We also show a lower
bound ©(m) of the difference by providing graphs and initial configurations
such that the difference on any node at any time (> 0) is Q(m).
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