
The University of Montana
Department of Mathematical Sciences

Spring 2020, Math 512
Applied Dynamical Systems

Instructor: Dr. Emily Stone E-mail Address: stone@mso.umt.edu
Office: MATH 004B Office Phone: 243-5365
Office Hours: TBA

Course Description: In this course we will develop the basic ideas of dynamcal
systems theory, specifically as they relate to the solution of ordinary differential equa-
tions. First, we will look at existence and uniqueness of solutions, types of solutions,
and definitions of stability. This leads to the analysis of linear systems that we will
review in some detail. These results then will be generalized to nonlinear systems. We
will learn a little about linear and nonlinear diffeomorphisms, which are important
in studying the stability of closed ordits through Poincaré maps. Next we’ll study
the structural stabilty of flows, which leads to bifurcation theory. Different kinds of
local birfurcations will be discussed and ways of simplifying systems through center
manifold and normal form reduction. We’ll also look at one of the simplest forms of
global bifurcations, if there is time. During the last two weeks each of you will have
an opportunity to present a lecture on a topic in dynamical systems theory of your
choice.

Texts: Reading from various textbooks will be provided.

Prerequisite: Math 311

Important Dates:
Jan. 20: Martin Luther King Jr. Day
Jan. 22: Last day to add via Cyberbear
Feb. 3: Last day to drop on Cyberbear with full refund
Feb. 17: President’s Day Holiday - no classes
March 16 - 20: Spring Break - no classes
March 25: Last day to drop classes/change sections
May 1: Last day for Drop Petitions
May 5: Finals Day, 10:10-12:10 am, student presentations

Homework Assignments: Homework from the texts will be assigned for each sec-
tion covered. Assigned homework will not be handed in and graded; instead, each stu-
dent will be responsible for presenting homework problems during designated home-
work days in class, and preparing a written solution. Solution sets will be compiled



and made available, so these must be legible and correct for full credit. A homework
grade will be assigned based on this work.

Grading: The course grade will be determined by the following:

1. The assigned homework presentations and worked solutions will be worth 25%
of your grade.

2. Two take-home exams, each worth 25% of your grade. The first will be given
roughly in the middle of the semester, around March 2nd. The second will be
handed out during the last two weeks of classes.

3. Lecture on an advanced topic in dynamical systems theory. During the last
two weeks of the course, and on the designated final exam day, we will have 50
minute lectures from each of you on a topic of your choice. These lectures must
be accompanied by a legible and correct hand-out of notes on the material. This
will be worth 25% of your grade.

SYLLABUS LEGAL-EZE:

Student Conduct:
All students need to be familiar with the Student Conduct Code. You can find

it in the “A to Z Index” on the UM home page. All students must practice academic
honesty. (That specifically means not copying homework solutions from the internet,
sharing information on exams, or plagiarizing material in written reports.) Academic
misconduct is subject to an academic penalty by the course instructor and/or a
disciplinary sanction by the University.

For any student with a disability:
If you have a disability that has or might have an effect on your performance

in this class, please let me know. I will do my best to accommodate you.

Final Note:
Announcements made in class are considered addenda to this syllabus. Midterm

exam dates are tentative, make sure you stay informed as to the progress of the class.


