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Numerical analysis for stochastic differential equations (SDEs) has been studied by many authors from
both sides of the theory and application. Recently, many numerical schemes have been proposed and it
has been discovered a lot of interesting results. The aim of this thesis is to study a numerical analysis for
SDEs with irregular coefficients.
In Chapter 1, we present the background and outline of this thesis. This chapter contains History of the
existence and uniqueness for SDEs under general settings for the coefficients. Moreover, we introduce
the Euler-Maruyama (EM) approximation and a numerical scheme based on the parametrix method
which we use in this thesis.
In Chapter 2, 3, we study the EM approximation for SDEs with irregular coefficients, and we provide
the rate of strong convergence. In chapter 2, we consider multi-dimensional SDEs with irregular
coefficients and in chapter 3, we consider one-dimensional SDEs with more general coefficients.
In Chapter 4, we study the EM approximation for SDEs and reflected SDEs with constant diffusion
coefficients. Applying Girsanov’s theorem and the parametrix method, we provide the rate of
convergence for the EM approximation for non-smooth functionals and the probability density function
of (reflected)SDEs.
In Chapter5, we consider stability problem for one-dimensional SDEs. The aim of this chapter is to
estimate the L"p-difference between two SDEs using a norm associated to the difference of coefficients.
In Chapter 6, we study an unbiased simulation scheme for skew diffusion processes which is a SDEs
with local time. We apply the parametrix method in order to obtain the existence and the regularity
properties of the density of a skew diffusion and provide a Gaussian upper bound. The parametrix

method leads to a probabilistic representation in order to use Monte Carlo simulation.



