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directed to the course instructor.
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Applied and computational topology has become a subject that applies to a wide range of topics. This includes pattern
recognition in data science, and genomics and evolution in biology, notably through the method of persistent homology.
It also employs computer softwares to study questions internal to topology and geometry. We aim to gain an overview
of the subject, learn its basic theory and examples, with an emphasis on persistent homology and its applications.
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e Learn the basic theory and examples of applied and computational topology, particularly persistent homology
and its applications.

e Acquire a scientific mentality and basic abilities for Interdisciplinary research, including possibilities for
collaborations.
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Introduction (1 lecture)

Graphs (2 lectures)

Surfaces (2 lectures)

Complexes (3 lectures)

Supplementary examples and applications from computational geometric topology (1 lecture)
Homology (2 lectures)

Duality (2 lectures)

Morse Functions (2 lectures)

Supplementary examples and applications from computational algebraic topology (1 lecture)
Persistence (3 lectures)

Stability (3 lectures)

Additional topics and applications (2 lectures)

B R ESEHF Textbook and Supplementary Readings

#Hk Textbook

Herbert Edelsbrunner and John L. Harer, Computational Topology: An Introduction, American Mathematical
Society

7% 4, References

Gunnar Carlsson and Mikael Vejdemo-Johansson, Topological Data Analysis with Applications, Cambridge
University Press

Raul Rabadan and Andrew J. Blumberg, Topological Data Analysis for Genomics and Evolution: Topology in
Biology, Cambridge University Press
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