
Courses

Yu-Ru Liu

Title: Analytic Methods for Diophantine Problems

Objective: The course is an introduction to the use of analytic methods in the study of Diophantine
problems. We aim to cover the following topics:

(1) Waring’s Problem: Weyl’s inequality, Hua’s lemma, singular integral, singular series

(2) Vinogradov’s Methods: Vinogradov’s mean value theorem, large sieve inequality, Weyl’s shift,
Wooley’s e�cient congruencing method

(3) Additive Combinatorics: Roth’s theorem on 3-term arithmetic progressions, Sarkozy’s theorem
on di↵erence sets.

Wentang Kuo

Title: Representation Theory of compact groups

Objective: This is a first course in representation theory aimed at graduate and advanced undergrad-
uate students. It only requires basic knowledge on linear algebra and groups theory. One of the main
themes will be how representation theory and Lie groups provide examples of interesting phenomena in
algebras, geometry, and topology.

We plan to cover the following topics, as many as time allows.

representations of finite groups, Lie algebras, the Peter-Weyl theorem, maximal tori, root
systems, the classification of compact Lie groups, the Weyl character formula.




