MATH 80370, Topics in Complex Analysis

Fall 2009
Instructor: Mei-Chi Shaw

The purpose of this course is to study problems in real and complex analysis
which are related to geometry. We begin the course by studying the Hodge the-
ory in real and complex manifolds under the geometric setting, i.e., on manifolds
with positive or negative curvature. We will make this course as self-contained as
possible. The topics include

1. Bochner Techniques in Real and Complex Analysis.

The so-called Bochner techniques are Hilbert space methods to study many prob-
lems in geometry. We will give a systematic discussion of the Bochner techniques
starting from the classical Bochner vanishing theorem in Riemannian manifolds.
These methods are also useful to study the complex Hodge theorem, the Ko-
daira Vanishing and Embedding theorems and embedding C'R manifolds in complex
spaces.

2. Hermitian and Kahler manifolds.

Curvature of Kéahler manifolds. Cartan-Chern formula for Holomorphic Vector
Bundles. Invariant metrics on Kahler manifolds.

3. Function theory on manifolds with positive or negative curvature.

This is an area of active research. Elliptic partial differential equations and har-
monic analysis play important roles here. We will discuss some recent results in
this area, including the nonexistence of Levi-flat hypersurfaces in CP™ and bounded
harmonic functions on negatively curved manifolds.
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Prerequisite: Basic knowledge in one complex variable and some differential geometry.



