
TOPICS IN PROBABILITY: GAUSSIAN PROCESSES
MATH 83600

CUNY GRADUATE CENTER, SPRING 2015

Instructor: Prof. Louis-Pierre Arguin
Time and Location: Th 4:15pm-6:15pm
Phone: 646 312-4124
Email: Louis-Pierre.Arguin@baruch.cuny.edu
Office hours : TBA

Prerequisites: A good background in real analysis (e.g. MATH 70100) or probability
(MATH 83100 and MATH83200) is suggested. Students with an interest in real and func-
tional analysis and/or probability are encouraged to attend.

1. Course Description

A stochastic process is a collection of random variables (Xv, v ∈ V ) indexed on a space
V . Of all stochastic processes, the Gaussian processes form a class with nice properties that
facilitate their analysis. The goal of the course is to cover the basic theory of Gaussian
processes (over a metric space V ) and to introduce the students to contemporary research
problems on the subject. In the first part of the class, we will study the questions of existence
and regularity of these processes. Important features such as the Markov property (on any
V ), comparison lemmas and concentration inequalities will be discussed [1, 2, 3, 4, 5]. In
the second part, the focus will be on large values (extrema) of Gaussian processes and
on general methods to find good bounds. These include generic chaining and majorizing
measures [6]. The phenomenon of super-concentration about fluctuations of extrema will be
studied [7]. In the third part (if time permits), contemporary research questions related to
precise aymptotics of extrema of Gaussian fields and their relations to random matrix theory
and the local maxima of the Riemann zeta function will be presented.

2. Evaluation

There will be a few homework assignments which will be collected throughout the semester.
The course grade will be based on these and on participation.
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