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READING PROJECTS

WRITTEN REPORTS AND TALKS

1. Aim of the projects

We will further explore some aspects of Brownian motion and stochastic differential equations,
by reading and explaining some classical textbooks or articles. Here is the outline of the proposed
work:

(1) Choose among the topics below, and read about the chosen subject in one of the references
of the bibliography (or any good book on stochastic calculus).

(2) Explain your topic, giving some details for the proofs, in Latex format. This should yield
a document between 5 and 10 pages long. Attention should be paid to redaction.

(3) Prepare a Beamer presentation of your topic. Those presentations should fulfill the follow-
ing criterions:

• The exposition should be 30-40mn long.
• No more than 20 slides are allowed.
• Be able to read everything written on your slides, including formulas.
• Give an overview of your topic before getting into technical details.

The projects will be realized in groups of 2 or 3 persons.

2. Topics list

Here is a possible choice of questions which can be raised:

2.1. Brownian motion.
• Brownian motion and its maximum.
• Nowhere differentiability of Brownian motion.
• Modulus of continuity of Brownian motion.

2.2. Itô’s formula.
• Martingale moment inequalities.
• Girsanov’s theorem.
• Local time and Tanaka’s formula.

2.3. Stochastic differential equations.
• One dimensional diffusion processes and scale functions.
• Feynman-Kac representations of partial differential equations.
• Stochastic differential equations in Finance.
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