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A constructive proof of Plans theorem for
two-bridge knots and cones over sandwich graphs

The results of the report are motivated by the classical Planes theorem for knots. Classical Plans theorem
states that the first homology group of an odd-fold cyclic covering of the three-dimensional sphere branched
over a knot is the direct sum of two copies of some Abelian group. A similar result holds for the first homology
group of an even-fold cyclic covering factored by the reduced homology group of a two-fold covering. In the
report, a new form for the companion matrix of a polynomials composition over a commutative ring is given.
This result is applied to a constructive proof of Plans theorem for two-bridge knots and branched cyclic covers
over them. An analog of Plans theorem for cones over sandwich graphs and their Jacobians is also proved. The
structure of Abelian groups is described in terms of Chebyshev polynomials of the fourth and second kind.
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