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1. COURSE NUMBER AND TITLE: Classical Potential Theory

Course Prerequisites:   Math 675 and 776   

Catalog Description:   Potential theory of Laplace's equation in Euclidean space. Harmonic functions, superharmonic functions, potentials,  polar sets and capacity, the Dirichlet problem, the Martin boundary, boundary behavior of superharmonic functions using real variable techniques and minimal fine limit techniques.
2. COURSE JUSTIFICATION:
Course Objectives:   Instruct advanced graduate students in classical potential theory as background for understanding related topics and to provide a foundation for research in this and related areas.
Course Necessity:  Potential theory is the study of the properties of harmonic functions and lies at the crossroads of harmonic analysis, partial differential equations and complex analysis.  It is important for understanding the modern mathematical approach to the partial differential equations used in physics.  It also has applications to advanced probability theory.
Course Relationship to Existing Programs:  This course might be attractive to students studying for a PhD in Physical Sciences, but it is primarily aimed at PhD students in mathematics.
   Course Relationship to Existing Courses:  No similar course is offered elsewhere at GMU.
3. APPROVAL HISTORY:   First time proposed.
4. SCHEDULING AND PROPOSED INSTRUCTORS:   
Semester of Initial Offering:   Fall 2008
Proposed Instructors:   David Singman, Flavia Colonna
5. TENTATIVE SYLLABUS: See attached.

COURSE NUMBER

COURSE TITLE

-- SYLLABUS --

Prerequisites: Math 675 and 776
Credits: 3


Instructor: David Singman
Office Hours:
Course Description: Classical potential theory of harmonic functions, subharmonic functions, potentials, theory of capacity, Dirichlet problem, boundary behavior of superharmonic functions, Martin boundary.
     
Lecture Content: 

· Weeks 1-2:  Harmonic and subharmonic functions, Poisson integral formula on balls and half-spaces, Harnack inequalities, Harnack’s theorem.
· Weeks 3-5: Potentials, Riesz Decomposition, Classical Fatou and Littlewood boundary limit theorems.
· Weeks 6-8: Polar sets, theory of capacity, the reduced function, Cartan-Brelot Convergence Theorem.
· Weeks 9-10: The Perron-Wiener-Brelot solution of the Dirichlet Problem.
· Weeks 11-14: Martin boundary, Fatou-Naim-Doob limit theorem, Hunt-Wheeden theorem, boundary Harnack principle.
Homework: (explain assignments) Problem sets based on the theorems proved in the lectures.
Project: (describe, if applicable) Students would give a presentation on one of the topics of the course.
Exams: (give details about midterm and final exams)

Grades:           
        Homework (40%), Projects (20%),  Final Exam (40%) 

Required Texts: (list)                 

Classical Potential Theory by David H. Armitage and Stephen J. Gardiner









