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Stochastic differential equations with singular coefficients often appear as
solutions to stochastic control problem. It is difficult to investigate such a stochastic
differential equation because of its singularity. Analysis for Stochastic differential equations
with boundary conditions have also similar problems.
In this research, we have tried to establish a method to investigate such stochastic
differential equations with singularity. We have obtained two main results: first we have given
sufficient conditions where the distribution of the solution to stochastic differential equation
with singular drift admit a transition density. We also see the Holder continuity of the transition
density in space variable. Second, by using parametrix methods, we have obtained a representation
formula for the distribution of the coupled solution to stochastic differential equations with
reflecting boundary condition.
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