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Course description We will study numerical methods for solving partial
differential equations that arise in physics and engineering applications. Special
attention will be paid to how the design of effective numerical methods relates
to the mathematical structure of the equation.

Work Final exam 40%. Term exam 25%, Feb. 26. HW 35% total, about every
two weeks, with Matlab programming.

Approximate Outline

• Parabolic equations

– Explict and implicit discretizations

– Consistency, stability, and convergence

– Boundary conditions

– Multi-dimensional problems

• Elliptic equations

– Solution of sparse linear systems

– Variational formulations and finite element methods

• Hyperbolic equations

– CFL stability

– Nonlinear conservation laws, shock capturing

• Special topics (as time permits)

– Pseudo-spectral methods
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