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Discrete Seifert foliations and
Chebyshev polynomials

The main aim of this report is to study the spectral invariants of circulant foliations of a graph. Such graphs
can be viewed as a discrete analog of Seifert fiber space. The base graph is assumed to be fixed, and the cyclic
covering group has an arbitrarily large order. Circulant graphs are a classic example of such coverings. They
cover a single-vertex graph with a given number of loops. More complex representatives of the family of cyclic
coverings include I-, Y-, and H-graphs, generalized Petersen graphs, sandwich graphs, discrete tori, and many
others.

This talk is devoted to deriving analytical formulas for calculating characteristic Laplace polynomials. Knowl-
edge of such a polynomial allows us to determine a number of fundamental spectral invariants of graphs. For
example, the number of rooted spanning trees and forests. Also it helps to find their asymptotic behavior as the
number of vertices tends to infinity, as well as studying the arithmetic properties of the numerical sequences that
arise in these structures. Furthermore, for circulant graphs, we will provide precise formulas for calculating the
Kirchhoff index, establishing that, up to an exponentially small remainder term, they are defined by third-degree
polynomials. All of the invariants listed are determined by the spectrum of the Laplace matrix.

The main tool for proving these results are Chebyshev polynomials. The obtained formulas, as well as
their asymptotic behavior, are effectively expressed in terms of the roots of linear combinations of Chebyshev
polynomials.
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