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The purpose of this research is construction of Fourier expansions of tau
functions of monodromy preserving deformation by representation theory of infinite dimensional
algebras, such as Virasoro algebra. Firstly, we proved that the tau functions of the fourth and
fifth Painleve equations are expressed by irregular conformal blocks using limiting precedure.
Secondly, we introduce irregular vertex operators for a super Virasoro algebra and proved the
decomposition of irregular Verma module of a super Virasoro algebra into an infinite sum of
irregular Verma module of two Virasoro algebras. Thirdly, we gave Fourier expansions of tau
functions of g-difference Painleve equations in terms of g-conformal blocks.
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