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Many problems in science, engineering, finance and economics can be formulated in terms of
partial differential equations (PDEs). Since analytical solutions are not available in general, it
is necessary to use numerical methods to approach the solution. This course will cover the basic
techniques for solving PDEs numerically. The goal of the course is threefold. You will receive
a solid introduction to the theory of numerical methods for partial differential equations (with
derivations of the methods and some proofs). You will learn to implement the computational
methods efficiently in Matlab, and you will apply the methods to problems in several fields,
for example, fluid mechanics, diffusion processes and wave phenomena. You will also apply the
course material to a problem in your own field of research in a project. Some previous experience
with numerical computation (e.g. CM 271/AMATH 341/CS 370 or CS 371) and matlab, and
some background in PDEs, is desirable.

Outline:

• classification of PDEs

• Finite Difference methods

• Finite Volume methods for conservation laws

• Finite Element methods

• implicit schemes and iterative solvers

• Spectral methods
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Instructor: Professor H. De Sterck, MC 5016, ext. 37550, hdesterck@uwaterloo.ca

Lecture times: 2:30 p.m. - 3:50 p.m. on Wednesday & Friday in RCH 309

First lecture: Wednesday, January 10, 2007 at 2:30 - 3:50 p.m. in RCH 309.


