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7 H : Graph structure characterized by periodic discrete-time

quantum walks
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[BE 22 A quantum walk is regarded as a quantum analog of a random
walk and is applied to various problems such as quantum searching,
element distinctness, the graph-isomorphism problem and so forth.
Unlike a random walk, the dynamics of a quantum walk is interpreted
as a wave propagation on the underlying graph of which the time evo-
lution is defined by a unitary operator. A quantum walk often exhibits
specific characteristics which cannot be seen in a random walk. Peri-
odicity is one of the most significant characteristics of quantum walks.
We are interested in what kind of graph structure makes the behavior
of the quantum walk periodic. In this paper, we derive conditions of
graph structure which gives rise to a periodic quantum walk by means
of spectral analysis. In addition, we characterize several classes of
graphs which admit a periodic quantum walk and introduce several

graph-operators preserving the periodic behavior.
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