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A study on zeta functions of graphs via harmonic analysis and its applications
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For each finite graph, we have the associated lhara zeta function from which
we can know various properties of the underlying graph. In this study, we first tried to construct
new family of Ramanujan graphs which are important from the viewpoint of applications and
characterized by the fact that the associated lhara zeta function satisfies an analogue of the
Riemann hypothesis. Specifically, we constructed graphs via quaternion algebras and their orders,
and showed that, in some special cases, they are actually Ramanujan. Moreover, we also studied the
logarithmic derivative of lhara zeta function with a representation of the fundamental group and, in
some special cases, explicitly calculated the Taylor coefficients at the origin of that, which
reflect various features of the underlying graph such as "complexity".
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