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In this research, we reached deep understanding of Gelfand pairs of wreath
products. Specially, we made great advances in the Ehrenfest®s urn models which are an classical
physical model of gas diffusion. Much literature on the subject did not dealt with interactions
between urns. But our research constructed interactions arising from finite group actions between
the many urns. Moreover we analyzed asymptotic behavior of our models and showed the cut-off
phenomenon in many models. Moreover we study the class regular partitions which have deeply
connection with the modular representation theory of the symmetric groups. And we get partition
identities for multi-component version of class regular partitions.
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