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Abstract: 1In order to simulate one-dimensional discrete time quantum walks after a long time of evolution and re-
duce the computational complexity, we propose a path analysis approach. Dividing every path of a discrete time quantum
walk into a set of blocks and counting number of paths starting from an initial qubit state, we give an expression for some
evolution operator in form of a linear combination of a fixed set of basis in a 2-dimensional matrix space. As a consequence,
we present a calculating formula of probability distribution in terms of hypergeometric polynomial and give a sufficient con-
dition on symmetry of probability distribution which is only determined by initial qubit states. Our experimental results re-
veal that this method can well simulate the evolution process in a long time scale. We also briefly extend these studies to
more general discrete time quantum walks.
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