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The present thesis consists of four parts. The first part, Chapter 2, is on representing Brownian
martingales. We gave a necessary and sufficient condition for a Brownian martingale to be expanded to
an integration of more simple processes in a certain setting. This can be new tool to analyze Brownian
martingales. The second part, Chapter 3, is on derivatives of expectations of affine processes with respect
to the initial value of the process. We showed that the derivative can be written by the expectations of the
process and another affine process whose parameter is different from the original one. This result is
obtained by solving a certain ordinal differential equation associated with the process. The third part,
Chapter 4, is on stochastic equation of negative integer-indexed process. We define a new class of such
equation, Tanaka--Yor equation, and showed the existence of its weak solution. This can be applied to
justify the ““symmetrization" of stochastic differential equation (SDE) with C?-class boundary. The fourth
part, Chapter 5, is on periods of quantum walks on cycle graphs and relation between absolute zeta
functions and them. We focused on Hadamard walks and Grover walks with 3 states on cycle graphs. We
gave a unified proof for their periods. This method can be applied to other cases. Moreover, we calculated

absolute zeta functions of zeta functions of them explicitly when the walk has finite period.



