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Explicit study of number theory of automorphic forms of several variables
related to trace formulas.
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In study of the number theory, functions called automorphic forms are
important objects which describe various arithmetic properties. We gave many results on these in
this project. A theory of automorphic differential operators includes the classical theory of
special functions such as Gegenbauer functions, and in our study, we gave three different complete
constructions for these operators, which can be regarded as final results. We also gave explicit
solutions of associated system of differential equations. We gave conjectures on comparison of
automorphic forms belonging to different domains, and structure theorems of automorphic forms by
using constructive methods including automorphic differential operators. Some dimension formulas of
automorphic forms and trace formulas of arithmetically important Hecke operators were given, and we
clarified their relations to arithmetic invariants in some algebraic geometry over finite fields.
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