AARMS Summer Course 2011

Introduction to Numerical Solution of Partial Differential Equations and Mesh Adaptation

Instructor: Weizhang Huang (University of Kansas, huang@math.ku.edu)

Overview: This course will be an introduction to the numerical solution of partial differential
equations, particularly parabolic and elliptic equations. It will cover the finite difference method,
the finite element method, concepts and analysis of consistency, stability, and convergence, the
method of lines approach, programming skills, and basic concepts and principles of mesh adaptation.
The objective is to provide students a background for treating more complicated problems arising
in engineering and physics.

Prerequisites: Basic knowledge on partial differential equations. Knowledge in a programming
language (such as Matlab, C, C4+, or Fortran) is preferred but not required.

Texts: Lecture notes will be made available online. Reference books include

— Morton and Mayers, Numerical Solution of Partial Differential Equations (Cambridge, 2005)

— Johnson, Numerical Solution of Partial Differential Equations by the Finite Element Method
(Dover, 2009)

— Huang and Russell, Adaptive Moving Mesh Methods (Springer, 2011). The first chapter of this
book is available online at http://www.springer.com/mathematics/numerical+and
+computational+mathematics/book/978-1-4419~7915-5

Grading: Grades will be based mainly on homework assignments and computer projects.
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