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[概 要] In this thesis, we examine the tailed model of quantum walks.

Unlike the usual quantum walks, the tailed model guarantees the con-

vergence of the state of the walker to a stationary state. We consider

two types of quantum dynamics, the Szegedy dynamics and a Grover-like

dynamics. We obtain the scattering of the walk for these two dynamics

in the long run, and based on the scattering matrix in the latter case, we

obtain a characterization of bipartite graphs. Moreover, we show that,

in the Szegedy walk case, the stationary state expresses an electric cur-

rent function which satisfies the Kirchhoff current and voltage laws, and

in the Grover-like dynamics, if the underlying graph is (non-)bipartite,

the stationary state expresses a (pseudo-)current function which satis-

fies (pseudo-)Kirchhoff laws. Furthermore, in the Grover-like case, we

introduce a quantum analogy of the electrical energy, called ‘comforta-

bility’ and we show that the comfortability of the underlying graph can

be expressed in terms of the combinatorial properties of the graph. Fi-

nally, we discuss a quantum search algorithm on complete graphs, which

gives two types of finding probabilities, a maximum probability which is

similar to the usual quantum search algorithms and a converging finding

probability which arises from the converging property in our model.
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