Special Topics in Complex Analysis
Spring 2010

Instructors: Aydın Aytuna, FENS 2057, email: aytuna@sabanciuniv.edu

         Gökhan Göğüş, FENS G051, email: nggogus@sabanciuniv.edu
About the Course: 
Pluripotential theory is roughly the theory of plurisubharmonic functions. It has developed in multidimensional complex analysis in the last fifty years. This theory has applications in complex analysis, differential and algebraic geometry, functional analysis, physics and engineering. Jean-Pierre Demailly is one of the leading researchers applying the theory of plurisubharmonic functions to problems in algebraic geometry. His open content book [Dem] will be used, especially the first and third chapters. The aim of the course is to introduce the basic theory of holomorphic functions and complex geometry in several variables. Then we will work through the basic analytic results in multidimensional complex analysis such as Chern-Levine-Nirenberg inequalities and Jensen-Lelong formula.
The course will be of interest mostly for those working in complex analysis, algebraic geometry or differential geometry.
Prerequisites: 

A graduate course in Complex Analysis (Math 505)

                              in Real Analysis (Math 501)

Resources:

[Dem] Complex analytic and algebraic geometry by Jean-Pierre Demailly. To download visit: 
http://www-fourier.ujf-grenoble.fr/~demailly/books.html
[Kli] Pluripotential theory by Maciej Klimek
LondonMathematical Society Monographs. NewSeries, 6. Oxford Science Publications.
Grading: 
Schedule:

Chapter I. Basic Concepts of Complex Geometry

Week         Topics

1 Differentiable manifolds, differential forms.
2 Currents, holomorphic functions of several variables

3 Classical theorems, complex manifolds.
4 Subharmonic functions in Rm.

5 Plurisubharmonic functions.

6 Domains of holomorphy in Cn, Stein manifolds.

7 Pseudoconvex open sets in Cn.

Chapter II. Positive Currents

8 Positive forms, positive currents.

9 Closed positive currents, Monge-Ampère operator.

10 Chern-Levine-Nirenberg inequalities, Lelong numbers.

11 Jensen-Lelong formula.  
The rest to be decided later.
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