
Robotics 811, Fall 2009

Math Fundamentals for Robotics
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Professor: Michael Erdmann (me at -nospam- cmu.edu)
TA: Alberto Rodriguez (albertor at -nospam- cmu.edu)
Location: Scaife Hall 125
Time: T,TH 3:00-4:20

1 Course Outline

This course covers selected topics in applied mathematics, taken from the following list:

1. Solution of Linear Equations.

2. Polynomial Interpolation and Approximation.

3. Solution of Nonlinear Equations.

4. Roots of Polynomials, Resultants.

5. Approximation by Orthogonal Functions (includes Fourier series).

6. Integration of Ordinary Differential Equations.

7. Optimization.

8. Calculus of Variations (with applications to Mechanics).

9. Probability and Stochastic Processes (Markov chains).

10. Computational Geometry.

11. Differential Geometry.

2 Course Activity

This is a graduate course. You are thus expected to pursue ideas and topics discussed in this
course on your own beyond the level of the lectures. My aim is to cover some of the easy early
material quickly, then spend more detailed time on the later material. My goal throughout the
course is to acquaint you with fundamental algorithms and mathematical reasoning, as well as
give you some implementation experience.

The course grade will be determined by performance on assignments, participation in class,
and a class project. Class assignments will entail solving some problems on paper or implementing
some of the algorithms discussed in the course.
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The term project should take about a month of work (40 hours). It should pursue a
mathematical topic in detail that is not otherwise covered in detail in the course. Ideally, the
project should be connected to your research. If you are a first year graduate student, you should
view the project as a springboard to research involvement. Typical project writeups are 5-10
pages long. Projects are due the last day of class. If there is time we will use the last week of
class for project presentations.
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