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We studied invariant measures of KPZ equation which describes a growth of
interfaces with fluctuations. This stochastic partial differential equation involves a diverging term
which makes difficult to give a mathematical meaning to it. We discussed the non-equilibrium fluctuation
problem for the dynamics of two-dimensional Young diagrams and derived a stochastic partial differential
equation under a scaling limit. The method of the hydrodynamic limit is applied to a system of creatures
with an effect of self-organized aggregation and established a link between macroscopic and microscopic
descriptions. We proved unique existence of strong solutions of infinite dimensional stochastic
differential equations and rigidity for Airy point process and Ginibre point process, which appear in the
theory of dynamic random matrices. Furthermore, we studied percolations, nonlinear diffusion equations,
stochastic partial differential equations with stable noises and others.
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