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Introduction

Stochastic calculus is a branch of mathematics that operate.
on stochastic processes. It allows a consistent theory of intZz. tion *o
be defined for integrals of stochastic processes witi respe t to
stochastic processes. It is used to model systrius tha. Lehave
randomly,

The best-known stochastic process to whish ste hastic calculus is
applied is the Wiener process (named in hovor ofNorbert Wiener),
which is used for modeling Brow xian notio» 25 described by Louis
Bachelier in 1900 and by Alberc. liiwin in 1905 and other
physical diffusion processes ir space o. particles subject to random
forces. Since the 1970s, the Wie. er poocess has been widely applied
in financial mathematics 2nd « <o1.2 nics to model the evolution in time
of stock prices and bonc inte. o ¢ rates,

The main flavorss o. stoc .astic calculus are the 115 calculus and its
variational relat. ve 1.0 Malliavin calculus. For technical reasons the
Itd integral 1. 1u.> vost useful for general classes of processes but the
related Suotooovich integral is frequently useful in problem
formulation (particularly in engineering disciplines.) The Stratonovich
integral can readily be expressed in terms of the It8 integral. The main
benefit of the Stratonovich integral is that it obeys the usual chain
rule and therefore does not require It&'s lemma. This enables problems
to be expressed in a coordinate system invariant form, which is
invaluable when developing stochastic calculus on manifolds other
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than 71”. The dominated convergence theorem does not hold for the
Stratonovich integral, consequently it is very difficult to prove results
without re-expressing the integrals in Ito form.
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