MATH 5620 CLASS PROJECT SUGGESTIONS
NUMERICAL ANALYSIS II

1. PROJECT GUIDELINES

e It is possible to do projects in pairs. Please inform me about this before
you choose your project so that we can adjust the workload accordingly.

e Two persons (or groups) can do the same project

e A short talk (10-20min) where you will present your results to the class will
be part of your project grade (20% talk, 80% write up). The time for your
talk is flexible, just let me know well in advance if you will need more time.

e Please do keep me informed on the progress of your project.

e Please do let me know by email when you have chosen a project.

e You are strongly encouraged to come discuss the project with me, to
make sure you are on the right track and that we agree on the outcome of
the project.

2. TENTATIVE SCHEDULE

e Choose a project by Mon 03/29.
e Project reports are due the last day of classes Wed 04/28.
e Project presentations are on the last week of classes (04/26-04/28).

3. SUGGESTED CLASS PROJECTS

This is by no means an exclusive list. If you are interested in a particular

application, we can figure out a numerical analysis project based on it. Don’t be
thrown off by the name of the method, some of them are very simple. If you need
any of the referenced books I own them and would be happy to lend them to you.
Also the referenced papers are from journals that our university subscribes to. Let
me know if you have problems obtaining them.

1.
2.
3.
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A multigrid method for a 1D elliptic equation [3, 1].

A domain decomposition method for a 2D elliptic equation [2] (longer)

Model propagation of fire using the Eikonal equation [5] (longer, better adapted
for two persons)

An example where the Runge-Kutta-Fehlberg method fails [6].

A simple mesh generator: [4].

Use a finite differences method for the viscous Burger’s equation:

Ut + UUp = EUgge-

Compare the ADI, LOD and Crank-Nicholson methods for solving the heat
equation in 2D on the unit square.

Implement the Chebyshev Spectral method for solving v” = f(z) [7, 3]

Two dimensional advection-diffusion equation with a constant velocity field.

. Use the singular value decomposition to solve an ill-posed linear inverse problem

(e.g. deblurring [8]).
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4. REPORT AND TALK

What I expect is that you identify the problem (why is the method used?), tell
me how the method deals with the problem and show a (simple) implementation
of the method. You have to convince me in your report that you have understood
the method. For the talk you would present the method to the class in a way that
your class mates should be able to understand and show some numerical results.
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