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AN EXTENSION OF THE BOLSINOV-FOMENKO
THEOREM ON ORBITAL CLASSIFICATION
OF INTEGRABLE HAMILTONIAN SYSTEMS

A. CAVICCHIOLI, D. REPOVS AND A.B. SKOPENKOV

ABSTRACT. The main result of the paper is an extension
of the Bolsinov-Fomenko theorem on topological orbital classi-
fication of nondegenerate integrable Hamiltonian systems with
two degrees of freedom on three-dimensional constant energy
manifolds (1994). Namely, it is shown that their restriction
that the integral has no critical circles with nonorientable sep-
aratrix diagrams can be omitted. Our proof is based on an
analogue of obstruction theory for certain types of Seifert fi-
brations.

1. Introduction. In 1994 Bolsinov and Fomenko [3] proved a the-
orem on topological orbital classification of nondegenerate integrable
Hamiltonian systems with two degrees of freedom on three-dimensional
constant energy manifolds. For motivation and a short survey see [5,
Section 1], [3, Section 1]. They showed that two such systems are equiv-
alent if certain invariants are. The invariant is a graph with a number
of additional labels associated to its vertices and edges, Section 2. One
of the restrictions they had to impose was that the Hamiltonian sys-
tems do not have unstable isolated periodic orbits with a nonorientable
separatrix. Since the existence of such orbits is, in some sense, a generic
property which appears in many classical integrable cases, e.g., in the
Kovalevskaya top, it is desirable to remove this restriction. In this pa-
per we show that the Bolsinov-Fomenko theorem is also true without
this restriction.

Theorem 1.1 (cf. [3, Theorem 4.1]). Let X be the set of nonde-
generate integrable Hamiltonian systems with two degrees of freedom

Received by the editors on September 19, 1997, and in revised form on September
10, 1998.
1980 AMS Mathematics Subject Classification (1985 Revision). Primary 58F05,

58F07, Secondary 55R55, 55540, 53C12, 53C80, 58705, 57N10, 57M20, 57N05.
Key words and phrases. Topological orbital classification, nondegenerate integral

Hamiltonian system, nonorientable separatrix diagram, Seifert fibration, constant
energy manifold, Seifert section, t-labeled graph, t-equivalence, admissible cycle,
2-atom, double, star, 3-atom.

Copyright ©2000 Rocky Mountain Mathematics Consortium

447



