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We _have constructed a new type of orthogonal polynomials, the multi-indexed
orthogonal polynomials, which form a complete set in spite of missing degrees, using integrable
deformations of quantum mechanical models, and constructed the case-(1) multi-indexed orthogonal
polynomials for the remaining continuous Hahn polynomial. Then, instead of the three term recurrence

relations that characterize the ordinary orthogonal polynomials, we obtained appropriate recurrence

relations and constructed creation/annihilation operators. The Wronskian and Casoratian appear in
the Darboux transformations that give integrable deformations of quantum mechanical models, and we
showed the general identities for the Casoratian. Taking advantage of the knowledge of orthogonal
polynomials obtained in these studies, we also constructed solvable Markov chains using the
convolution of the weight functions of the orthogonal polynomials.
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