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Abstract

In this thesis, after introducing some preliminary concepts, Stein’s method and Malli-
avin calculus is discussed. Our approach for introducing Malliavin calculus is based on
isonormal Gaussian processes, which is more general and natural than Gaussian noises.
After dealing with isonormal Gaussian processes, Wiener chaos and important operators
of Malliavin calculus, namely differential, divergence and Ornstein-Uhlenbeck operators
are discussed and some relation between them is studied. At last, some connections
between Stein’s method and Malliavin calculus is developed. As a result, some exact
asymptotics for central limit theorems on Gaussian functionals are obtained. These
results are used, for instance, for Toeplitz quadratic functionals, Brownian sheet and
fractional brownian motion.

Keywords: tensor product of Hilbert spaces, Hermite polynomials, Stein’s
method, isonormal Gaussian process, differential operator, divergence operator, Ornstein-
Uhlenbeck operator, central limit theorems, stochastic integral, Wiener-Ito integral,
Toeplitz quadratic functional, Berry-Esseen-type bounds, Brownian sheet, Breuer-Major

CLT, fractional Brownian Motion
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