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A quantum walk is a mathematical representation of the motion of a quantum,
such as a photon or an electron, and has many applications, including search algorithms, which are
one of the quantum algorithms. Quantum walks have an equivalence relation called unitary
equivalence, and quantum walks that are unitary equivalence can be regarded as the same quantum
walk. In this study, we clarify the necessary and sufficient conditions for unitary equivalence for
several quantum walks, including one-dimensional, two-dimensional, and quantum walks on a circle.
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