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Invitation to Topological Robotics, by Michael Farber, European Mathematical

Society, Zürich Lectures in Advanced Mathematics 2000, x + 133 pp., ISBN 978-

3-03719-054-8

It should be mentioned from the very beginning that the topological robotics is a

new mathematical discipline studying topological problems inspired by robotics

and engineering as well as problems of practical robotics requiring topological

tools.

The book is outcome of a one-semester lecture course “Topics of Topological Ro-

botics”, given by the author at the ETH Zürich during April-June 2006 and as

other books in this series aims that the included material be better known to a

wider audience.

Here the author describes four selected mathematical stories with various inter-

esting connections with other sciences. The first three areas concern the topology

of the configuration spaces of the mechanical systems under concrete knowledge

of the linkages and the last one is devoted to a new topological invariant of the

topological spaces motivated by applications in robotics and engineering.

Chapter 1 - Linkages and Polygon Spaces studies configuration spaces of mechan-

ical linkages which appear in several fields of mathematics, as well as in molecular

biology and in statical shape theory. It deals with the space of closed plane link-

ages which is identified with a closed manifold of dimension n − 3. The integral

homology of the latter is evaluated and the corresponding formula for its Betti’s

numbers is derived. This chapter discusses also the topology of random linkages

and probabilistic approach to topological spaces depending on a large number of

random parameters.

In Chapter 2 - Euler Characteristic of Configuration Spaces the author describes

and proves the result of Gal [1] from 2001 about the Euler characteristics of the

configurational spaces F (X, n) of n distinct particles moving in a polyhedron

X for all n > 0. The Gal’s theorem gives an explicit expression for the Euler

characteristic of these configurational spaces in the form of a rational function
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