MATH 462: TOPOLOGY AND GEOMETRY FOR DATA ANALYSIS
TR 9:40-10:55am in Ayres 123. Office Hours in Ayres 204, TBD.
Prof. Fernando Schwartz — fernando@math.utk.edu
www.math.utk.edu/~fernando

Introduction.

Welcome to our class! The objective of this course is to give an introduction to the relatively
new area of Computational Topology. We will learn to use tools (mostly) from the math-
ematical theory of Topology, and then we will implement them computationally for finding
interesting structures within data sets.

The contents of the class will be split into two parts. In the first part of the class we will cover
the basic concepts of point-set topology. For this we will use J.R. Munkres’ book “Topology,”
2nd Edition, from Prentice Hall. The second part of the course will be focused on algebraic-
topology techniques and their implementation on data analysis. We will use materials from
the book “Computational Topology” by H. Edelsbrunner and J.L. Harer, by the AMS.

Disclaimer.

I have put together a syllabus for the class (see below). But please be aware that since this
is the first time this course is taught at UTK, this is an “experimental syllabus,” so changes
along the way may occur.

Evaluation.

The final grade you will receive in the class will depend on your homework grade (50%) and
the grade you get in your final presentation (50%).

Date Topic(s) and Homework Section(s)

1/9 OVERVIEW, INTRODUCTION; SET THEORY AND LoGic Munkres Ch.1 §1-11
homework: §1: 1-10, §2: 1-6, §5: 1-5. Read chapter.

1/14 No Class Today

1/16  POINT-SET TOPOLOGY: DEFINITIONS, EXAMPLES M Ch.2 §12-13
homework:

1/21  PRODUCT AND SUBSPACE TOPOLOGIES M Ch.2 §15-16
homework:

1/23  CLOSED SETS AND LIMIT POINTS M Ch.2 §17
homework:

1/28 CONTINUITY M Ch.2 §18
homework:

1/30 CONNECTEDNESS M Ch.3 §23-24
homework:

2/4  COMPACTNESS M Ch.3 §26-28
homework:

2/6  COMPACTNESS M Ch.3 §26-28

homework:



2/11
2/13
2/18
2/20
2/25
2/27
3/4

3/6

3/11

3/13

3/18
3/20
3/25
3/27
4/1
4/3
4/8
4/10
4/15

4/17

4/22

4/24

QUOTIENT TOPOLOGY

homework:

SIMPLICIAL COMPLEXES

homework:

CONVEX SET SYSTEMS

homework:

PoINT CLOUD TRIANGULATIONS
homework:

SIMPLICIAL HOMOLOGY: DEFINITIONS, EXAMPLES
homework:

INDUCED MAPS

homework:

SINGULAR HOMOLOGY, FUNCTORIALITY
homework:

MATRIX REDUCTION ALGORITHM
homework:

RELATIVE HOMOLOGY

homework:

EXACT SEQUENCES

homework:

Spring Break
Spring Break

71G-ZAG LEMMA

homework:

PERSISTENT HOMOLOGY: INTRO

homework:

THE PERSISTENCE ALGORITHM

homework:

MORSE THEORY AND PERSISTENCE

homework:

STABILITY THEOREMS AND HOMOLOGY INFERENCE
homework:

GENE EXPRESSION DATA

homework:

EXTENDED PERSISTENCE

homework:

PROTEIN DOCKING AND THE ELEVATION FUNCTION
homework:

Presentations

Presentations

M Ch.2 §22
Edelsbrunner & Harer III.1
E&H I11.2
E&H II1.3-111.4
E&H IV.1
E&H IV.1
Handout
E&H TV.2
E&H IV.3

E&H 1IV.3-1IV A4

E&H IV A4
E&H VI
E&H VILL1-VIL.2
E&H VI, VI.3
E&H VIIL.2
E&H IX.1
E&H VI3

E&H IX.2



