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Inverse problem approach to combinatorial discrete structures by resonance
phenomena of quantum walks
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We extracted the combinatorial structure of the underlying graph induced by
the quantum property of the quantum walk from its behavior. For this purpose, we First succeeded in
constructing a mathematical model of a quantum walk that converges to a stationary state using its
resonance property. Then, in characterizing the stationary state, we derived the circuit equation of

the quantum walk through an analytical method to obtain the spectrum of the graph. This circuit

equation is an extension of an ordinary circuit equation of an electric circuit described by the
Laplacian. This gives several families of spanning subgraphs induced by the quantumness, and we
prove that counting up the spanning subgraphs in the families gives the stationary state.
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