
Project: Math 352 (Winter 2018)

You can choose one of the projects listed below. You can also choose any of the Student Research
Projects in the textbook, and assortment of computer problems from the textbook, or another
project of your own design in consultation with me.

Your project is due the last day of classes, Friday, March 16, and is worth 20% of your final
grade. You can work individually or in teams of two or three people, in which case you can turn
in a single project for the team. You are free to research these problems in the library or via the
web. I strongly recommend you get an early start on your projects: you should decide on a topic
by next Wednesday (if you choose projects other than the ones in the list below, you should discuss
with me either in person or by e-mail); please send me an email with your team members and a
proposal.

For computer programming projects, you can use any computer language, such as Java, C, C++,
or Mathematica. You need to submit your source code (make sue it is well–commented and well–
written). Please also include documentation, test cases, and explanation of the algorithms you use.
Cite your references properly.

For research projects, I would like a paper of approximately 800-1000 words, typed (fill in mathe-
matical formulas by hand if you don’t know how to type formulas) and properly referenced, including
a clear exposition of your topic and well–explained examples.

Below are two lists of possible projects. The label of Programming and Research are not strict.
You can choose a programming project as a research one, or a research one as a programming one.

List of Possible Projects: Programming

1. Implement an algorithm that generates cubic Bézier curves or cubic B-spline curves from given
control points. You may want to consider a user interface that allows the user to choose points
graphically.

2. Implement an algorithm for natural cubic interpolation spline (including the subroutine that
solves a tridiagonal system of equations).

3. Implement the Runge-Kutta method and the Taylor series-based methods for solving differential
equations numerically.

List of Possible Projects: Research

1. Investigate different pivoting strategies for Gaussian elimination; find an alternative to scaled
partial pivoting and describe its use.

2. Investigate non-uniform rational B-spline (NURBS) curves.

3. Investigate (some of) the classical theory of orthogonal polynomials. For instance, the Chebyshev
polynomials, which we discussed, are special cases of the Jacobi polynomials; there are other
families of these polynomials (notably, Hermite polynomials and Laguerre polynomials). Discuss
the three-term recurrence, explain the link to tridiagonal matrices, and work out some examples.
This is a large topic and you should be careful to limit your scope to just one topic.
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