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Topological Wonders

Topology and geometry contain vivid, easy-to-state, and important themes that may at first seem unexpected
and mysterious. We have provisionally called them “wonders.” In fact, they are grounded in deep mathematical
facts and theories. Some of them will be briefly discussed in our talks. There will be twenty-four “wonders.”
(Of course, we cannot cover every other mathematical wonder as well.) We will present only the statements and
the essence of these “wonders,” without details or theorem proofs. If some of them arouse particular interest
among the audience, a more detailed presentation can be organized later.
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(24) Confocal quadrics, a film on billiard books and rigid bodies.
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Integrable Geodesic Flows on Two-Dimensional
Polyhedral Surfaces

Usually, geodesic flows on polyhedra are not considered from the point of view of integrability because of
problems in extending of the trajectory of a material particle at vertices. However, there exist several classes
of polyhedral surfaces at whose vertices geodesics can be defined as billiard trajectories by means of a planar
tiling. This talk will present a complete analysis of the Liouville foliations of such systems.

The main tool for obtaining the list of polyhedra admitting a (billiard) extension of the material point
trajectory at a vertex is the discrete analogue of the Gauss-Bonnet theorem. It turns out that this theorem
implies a polyhedral analogue of Kozlov’s theorem on integrable geodesic flows on closed smooth two-dimensional
surfaces.

It also turns out that integrable geodesic flows on polyhedral surfaces are closely related to crystallographic
groups of the plane.
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