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The notion of quantum walks is a quantum counterpart of the notion of random
walks and it has many applications to computer sciences. For example, the Grover walk, which is
one of typical quantum walks, is used to improve Grover"s quantum search algorithm as discussed
originally by Ambainis et al. In this research program, we focused on rather qualitative aspects of
quantum walks because it would be very important to understand its qualitative aspects to find its
further applications and develop its theory further in mathematics. One of importances of random
walks are its applications to discrete group theory. Also random walks plays important roles in the
theory of crystal lattices. Concerning with these facts, we mainly considered discrete geometric
analytical problems for quantum walks in this program and we obtained results on such as algebraic
structures of l-dimensional homogeneous quantum walks and setting up of quantum walks on crystal
lattices and their spectral behavior.
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