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Computational topology has played a synergistic role in bringing together research work from computational geometry, algebraic
topology, data analysis, and many other related ntific areas. In recent years, the field has undergone an explosieve growth in the area
of data analysis. The application of topologicz i to traditional data analysis, which ha
setting, has opened up new opportunities. This book is intended to cover this aspect of computational topology along with the

devel of generic teck for various topology-centered s. Since the d of persistent logy, the area has
grown both in its methodology and applicability. One consequence of this growth has been the development of various algorithms which
intertwine with the discoveries of various mathematical structures in the context of processing data. The purpose of this book is to
capture these algorithmic devel with the

s carlier developed mostly on a statistical

¢ Contents
Chapter 1: Basic Topology

®

. Topological spaces, metric space topology

b. Maps: homeomorphisms, homotopy equivalence, isotopy
. Manifolds

. Functions on smooth manifolds

. Notes and Exercises
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Chapter 2 (i) . Complexes

®

. Simplicial complexes

Nerves, Cech and Vietoris-Rips complexes

. Sparse complexes (Delaunay, Alpha, Witness)
. Graph induced complexes
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