
Applied Topology and Dynamical Systems, Gdańsk Tech, January 14–16, 2025

Persistent Homology of Maps and Relations

Michał Palczewski1,
joint work with Paweł Pilarczyk2

1Faculty of Applied Physics and Mathematics & Doctoral School, Gdańsk University of
Technology, ul. Narutowicza 11/12, 80-233 Gdańsk, Poland.

2Faculty of Applied Physics and Mathematics & Digital Technologies Center, Gdańsk
University of Technology, ul. Narutowicza 11/12, 80-233 Gdańsk, Poland.

The study of persistent homology has provided profound insight into the
topology of data, but its extension to broader mathematical constructs re-
mains an ongoing challenge. In this talk, we discuss the persistent homology
of maps and relations, presenting a generalized framework that extends the
study of persistent structures from self-maps to broader classes of relations.

Building on the foundational work of Edelsbrunner, Jabłoński, and Mrozek
(2015) [1], which laid the foundation for the analysis of persistence in self-
maps, and incorporating the framework introduced by Harker, Kokubu, Mis-
chaikow and Pilarczyk (2016) [2] for relations, we present an approach to
understanding the persistence of relations.

This extension of persistent homology opens the door to a wide range
of applications in fields such as computational topology, dynamical systems,
and topological data analysis. Finally, we outline future directions for this
research, including the development of computational methodologies.
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