
Math 645. Advanced Stochastic Processes, Spring 2018

Instructor: Ananda Weerasinghe, 414 Carver Hall, 294-8133
e-mail: ananda@iastate.edu

Class times: 2.10–3.00 pm, Mon., Wed. and Fri.

Textbook: There is no text book for this course. A list of reference books
will be given in class. I intend to use the following books as my references:

• Stochastic Calculus and Financial Applications by J. Michael Steele

• Stochastic Calculus for Finance, Volume II, Steven E. Shreve

• Stochastic Differential Equations, , Bert Oksendal

• Probability, Leo Breiman

Course Content: Brownian motion, Weak convergence of random walks to
Brownian motion, Basic properties of Brownian motion, Conditional Expec-
tation, Martingales and optional stopping theorem, Applications of martin-
gales, Stochastic integration, Itô′s formula, Stochastic differential equations,
Ornstein-Uhlenbeck process, Applications to finance: Financial Derivatives,
Risk-neutral pricing, Call and Put Options, Exotic Options, Optimal Stop-
ping problems and American derivative securities.
Course Objectives: First, we intend to study properties of Brownian
motion, basic Martingale theory and some applications. Then, we develop
stochastic integration theory with respect to Brownian motion. Stochas-
tic integration can be defined with respect to general martingales, but for
simplicity, we concentrate on Brownian integrals. Next, we intend to study
Itô’s formula and applications. Stochastic differential equations, Ornstein-
Uhlenbeck process and geometric Brownian motion model(with applications
in finance) will also be discussed. In many of our applications and examples,
we focus on models from mathematical finance.

Your final grade will be determined by several home work assignments.
If you have any concerns or questions, please contact me.

If you have a documented disability and anticipate needing accommoda-
tions in this course, please make arrangements to meet with me privately as
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soon as possible. Please request that a Disability Resources staff person to
send a SAAR form verifying your disability and specifying the accommoda-
tion you will need.
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