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Discrete quantum walks are natural quantization of discrete random walks—we replace the doubly stochastic transition

matrix, which updates the probabilities, by a unitary transition matrix U , which updates the amplitudes. With this

unitarity requirement, however, U has to act on the arcs rather than the vertices. Thus, more inputs are required

to build a discrete quantum walk, apart from the underlying graph. We will construct quantum walks from various

combinatorial objects, and explore the connections between properties of these buildings blocks and properties of quantum

walks. (Received February 19, 2018)
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