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ABSTRACT. In [2] Bolsinov and Taimanov studied a Hamiltonian system related with a
geodesic flow which is smooth- Liouville-integrable and analytic-Liouville-nonintegrable.
They showed that analytic nonintegrability is closely related with non Abelian property
of a monodromy group of a return map of the flow. They also showed smooth inte-
grability of an analytic-nonintegrable system by constructing concretely a first integral
with essential singularity. Similar study was also made in [5].

In this talk, we study necessary conditions for analytic- Liouville- integrability of
Hamiltonian systems with resonance dimension one or two. Our necessary condition
for the analytic integrability may be seen as an analytic counterpart of Taimanov’s
monodromy condition. We then show the sectorial (smooth) integrability of an analytic-
nonintegrable system. In proving this we use expansions in terms of functions involving
essential singularity, which we call transseries. We note that such an expression was
implicitly used by Taimanov in [2], while it was first introduced by Ecalle (cf. [4])
and used by several authors. (See also [3]). In discussing smooth integrability we also
show a close relation between representation of first integrals by transseries and that
by the Birkoff normal form theory for Hamiltonians with simple resonance ( so-called
S-normal form theory developped by Ito. (cf. [6])). Part of the results in this talk will
be published in [1] as the jointwork with Werner Balser.
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