
Syllabus – MTH 996 Fall 2019

Topics in Topology: Persistence, Fiber Bundles and Applications

Instructor : Jose Perea, 1512 Engineering Building / joperea@msu.edu
Lecture: W F, 10:20 AM – 11:40 AM , 111 Biochemistry.
Website: http://www.joperea.com/teaching/Fall2019
Workload : 3 units
Recommended background : Hatcher’s Algebraic Topology — Chap-
ters 0 through 3, or equivalent experience.
Office hours: W Th, 3:30 - 5:00 pm, 1512 Eng Bldg.

Course Description

Topological data analysis (TDA) is a new and fast evolving area of research in pure and applied
mathematics. The main idea is that by borrowing tools from algebraic topology, geometry and
statistics, one can solve problems related to data analysis. The main goals of this topics course are:

• To develop the theory of persistent (co)homology and showcase some of its applications in
data science.

• To provide an introduction to the theory of fiber/vector bundles, and describe how these ideas
have found their way into modern applications.

Some of the topics we will cover are:

1. Presheaves and their Cech Cohomology

2. Principal bundles and their classification (i.e. as Cech cohomology classes and as maps to
classifying spaces)

3. Persistence modules and their representation theory

4. Applications: Data coordinatization with persistent cohomology and classifying spaces; syn-
chronization problems and learning group actions

Reading Material

Required

1. Persistence Theory: From Quiver Representations to Data Analysis, Steve Y. Oudot, ISBN9781470434434,
American Mathematical Society, Volume 209; 2015 Note: Available for free from the author’s
website: https://geometrica.saclay.inria.fr/team/Steve.Oudot

2. Fibre Bundles, D. Husemoller, ISBN9781475722611, Springer-Verlag New York, 3rd Edition;
1994.

Optional

1. The Topology of Fiber Bundles, Norman Steenrod, volume 14, Princeton Mathematical Series
(1951): 16.

2. Algebraic curves and Riemann surfaces, Rick Miranda, Vol. 5. American Mathematical Soc.,
1995.
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Homework

There will be around 3 assignments during the semester. You’re encouraged to discuss these
assignments with your peers, but the writing process should be done on your own.

Semester Project

This class will have a project due at the end of the semester and will involve (at your discretion) the
theoretical, computational and data analysis techniques learned over the course of the term. You
are encouraged to think how this project can be related to your current area of research, the open
problems described in the course, or existing research in the literature. The project is comprised
of a short report and an in-class presentation.

Grading information

Activity Grade Percentage

Participation and attendance 30
Homework 30

Project 40

Total 100

Policy for Missing a Required Assignment

Excused absences will be given only with documentation and only for valid medical reasons, uni-
versity business, or appearances in court.

Spartan Code of Honor

“As a Spartan, I will strive to uphold values of the highest ethical standard. I will practice honesty
in my work, foster honesty in my peers, and take pride in knowing that honor is worth more
than grades. I will carry these values beyond my time as a student at Michigan State University,
continuing the endeavor to build personal integrity in all that I do.”

Academic Honesty

• Cheating of any kind is wrong.

• Academic dishonesty includes, but is not limited to: copying homework solutions, cheating
on any of the exams (including using material not allowed to be used).

• The students are allowed to discuss homework problems with each other, but they must write
their solutions on their own.

• For more detailed information, visit the Ombud’s website for academic integrity:
https://www.msu.edu/unit/ombud/academic-integrity/.

Students with Disabilities

If you have a disability that requires some kind of accommodation, you should contact the Resource
Center for Persons with Disabilities (RCPD) as soon as possible.

• To make an appointment with a specialist, contact: (517) 353-9642 or TeleTYprewriter
(TTY): (517) 355-1293

• Web site for RCPD: http://MYProfile.rcpd.msu.edu
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Changes in the Syllabus

There may be changes to the syllabus during the semester. These changes will be mentioned in
class or by email, but it is ultimately the responsibility of the student to remain aware of any
changes.
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