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Pawel Pilarczyk (Univ. Minho, Portugal)

The Computational Homology Project (CHomP) and Its Software for
Mathematical computing

This talk is suprposed to be an introduction to the software for automatic homologr) computation published at the website of the
Computational Homology Project httf)://chomp.rutgers.edu/. In addition to describing the software itself and explaining how to
use it, a variety of applications will also be discussed. The core of the software is an efficient library of homology computation
routines programmed in C++ and published with source code under the terms of the GNU General Public License. The down-
loadable package comes equipped with easy to use command-line programs for convenient access to the features of this library.
The software provides algoritﬁms for the homology computation at the abstract algebraic level (chain complexes), and also
efficient techniques combined with geometric reduction methods for the homology computation of simplicial complexes and
cubical complexes. (Cubical complexes are cellular complexes built upon a rectangular lattice in RAn.) In the latter case,
computation of the homomorphisms induced in homology for continuous maps is also supported, provided the map can be
represented in a suitable way. In this talk, brief introduction to the concept of homology will be given, an overview of algorithms
will be provided, basic examples of homology computation will be explained, an(}/ more advanced applications and open
directions of research will be discussed.

Marcio Gameiro (FR#X%)

Applications of Computational Homology to the Analysis of Complicated
Spatio-Temporal Patterns

We will discuss some applications of computational homology to the analysis of patterns arising from numerical simulations of
PDEs and from experiments. When the patterns are given in the form of images, or they arise from simulations of PDEs in rectan-
gular grids, they can naturally be represented as cubical sets, which is the natural input for CHomP. We then use CHomP to
extract basic topological information from the patterns, and use this topological information to draw conclusions about the
patterns. It may be possible for example, to identify patterns at different parameter values. This can be applied to a wide variety
of patterns and is dimension independent. We will present examples of patterns generated by the FitzHugh-Nagumo and the
Cahn-Hilliard equations defined on two-dimensional rectangular domains.
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