MTC 7202:  PARTIAL DIFFERENTIAL EQUATIONS 

COURSE DESCRIPTION:

This course gives an introduction to analytic methods for solving partial differential equations. It also introduces learners to the famous Sturm-Lowville theory for ordinary differential equations.

COURSE OBJECTIVES:

At the end of this course a student must be able to, identify/classify the different types of partial differential equations, state and prove spectral properties for compact operators, compute eigen values and eigen functions for an ordinary differential equation and find the series solution to the equation, use analytic methods to solve partial differential equations.

COURSE OUTLINE:

1. Introduction to Partial differential equations 

The heat equation, the wave equation and Laplace’s equation
2. Preliminaries

Resolvent, Spectrum and its properties for bounded operators, General properties of compact operators, approximation by operators of finite range, Fredholm alternative, spectrum of a compact operator (Riesz-Schmidt Theorem), Application to integral operators. 
3. Introduction computation using spread sheets 
4.  Fourier Series and Separation of Variables 

a. The heat equation and Fourier series 

b. The wave equation 

c. Laplace’s equation 

5. Boundary Value Problems and Sturm-Liouville Theory 

Self-adjoint compact operators, completeness of the basis of the eigenvectors (The Hilbert-Schmidt Theorem), the Courant-Fischer Minimax Principle and its consequences, Green’s function,  Eigenfunctions and eigenvalues, Sturm-Liouville boundary value problems, Nonhomogeneous boundary value problems 
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