
Math 412 Nonlinear Dynamics and Chaos Spring 2009
MWF 9:00-9:50, Hum 424

Instructor: Monika Nitsche
Email: nitsche@math.unm.edu
Office and phone: Humanities 465, 277-5039
Office Hours: MWF 2-3

Text: Steven H. Strogatz, Nonlinear Dynamics and Chaos: With applications to physics,

biology, chemistry, and engineering. Perseus Books, Cambridge MA, 1994.
ISBN: 9780201543445

Class Web Page: http://www.math.unm.edu/∼nitsche/math412.html

Course Description: This course is an introduction to the study of nonlinear inter-
actions. We consider physical problems which are well modelled by systems of coupled
ordinary differential equations and develop techniques to obtain qualitative information
about these systems. The course keeps in context of applications in physics (oscillat-
ing pendulum, lasers), biology (insect outbreak, rabbits vs. sheep, biological rythms) and
chemistry (oscillating chemical reactions). Topics covered include phase portraits, stability
analysis, bifurcations, discrete time maps, fractal structures and chaos. We will follow the
textbook closely.

Prerequisites: 264 and one of 314, 316

Grading Policy and Homework: The most important part of this course is the home-
work. A homework set will be assigned every week on friday and is due the following friday.
Unfortunately, I cannot accept late homeworks. It is fairer for everybody to have a strict
due date and it keeps people from falling behind. We will also have two mid-term exams
(in class) and one final exam. The exam problems will be very similar to the homework
problems. The final grade will be obtained as follows:

Homework - 40 %
Exam 1 - 20 %
Exam 2 - 20 %
Final - 20 %

You are strongly encouraged to collaborate with each other on the homework (but you
must hand in each solution in your own handwriting and your own words). I also strongly
encourage you to ask any questions that come up, inside and outside of class.

If you have any questions about your standing in the course, please contact me.


