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Theory of classical orthogonal polynomials in terms of discrete integrable systems
and its applications
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By using the theory of integrable systems, we study the classical orthogonal
functions. In this study, we have succeeded in deriving the recurrence relations for the exceptional
orthogonal polynomials as a generalization of the classical orthogonal polynomials. The Bannai-lto
algebra is also presented together with some of its applications. In its relations with the Bannai-Ito
polynomials, an exceptional orthogonal polynomial analogue is introduced by usin? the generalized Darboux
transformations. We also formulate integrable ultradiscrete systems like box-ball system in the language
of automata, and then study using the methods standard in automata theory.
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