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Recent results in the theory of Lie systems and its
generalizations

José F. Cariñena
Departamento de F́ısica Teórica, Universidad de Zaragoza,

Pedro Cerbuna 12, 50009 Zaragoza (Spain)

Abstract

A generalization of the concept of Lie systems (systems of first-order
differential equations possessing a superposition rule) will be presented
and the theory will be illustrated with several examples. Moreover,
other recent results on applications in physics of Lie systems compat-
ible with some geometric structures, as symplectic, presymplectic, o
more generally Dirac structures, will also be discussed [1, 3, 2, 5, 4, 6].
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Reduction of polysymplectic manifolds.

Silvia Vilariño
Centro Universitario de la Defensa and I.U.M.A., Academia General Militar,

Carretera de Huesca s/n, 50090-Zaragoza, Spain Zaragoza (Spain)

Abstract

The aim of this talk is to generalize the classical Marsden-Weinstein
reduction procedure for symplectic manifolds to polysymplectic mani-
folds in order to obtain quotient manifolds which inherit the polysym-
plectic structure. This generalization allows us to reduce polysymplec-
tic Hamiltonian systems with symmetries, as those appearing in certain
kinds of classical field theories. As an application of this technique, an
analogous to the Kirillov-Kostant-Souriau theorem for polysymplectic
manifolds is obtained and some other mathematical examples are also
analyzed.

Our procedure solves some mistakes and inaccuracies in previous
papers [1, 2] on this subject.
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Lie bialgebras, quantum deformations and their
applications

Francisco J. Herranz

Departamento de Fisica, Universidad de Burgos, Spain

Abstract

The concepts of Hopf algebras, Lie bialgebras, Poisson-Lie groups
and classical r-matrices are reviewed. These are further used in the
introduction of the notions of quantum groups, quantum spaces and
quantum algebras. In particular, we focus our attention in multiparam-
eter quantum deformations. The role of the deformation parameters
are highlighted both in mathematical and physical frameworks. These
cover, among others, spaces of nonconstant curvature, integrable sys-
tems, lattices, difference-differential equations, quantum gravity and
noncommutative spaces.
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From constants of motion to superposition rules
for Lie–Hamilton systems

Cristina Sardón
Departamento de Fisica Fundamental, Universidad de Salamanca,

30.008, Salamanca, Spain

Abstract

A Lie system is a nonautonomous system of first-order differential
equations possessing a superposition rule, i.e. a mapping allowing us to
describe its general solution in terms of a generic finite family of par-
ticular solutions and a set of constants. Lie–Hamilton systems form a
class of Lie systems whose dynamics is governed by a curve in a real
finite-dimensional Lie algebra of functions on a Poisson manifold. We
here use this property to devise new powerful methods for studying
their constants of motion and, as a byproduct, superposition rules.
In particular, it is shown that Lie–Hamilton systems are naturally en-
dowed with a Poisson coalgebra structure, which provides a systematic
method to derive in a purely algebraic way the constants of the motion
needed to obtain the associated superposition rules. By using this ap-
proach, we derive constants of motion and superposition rules to study
Kummer–Schwarz equations, Riccati equations, Ermakov systems and
Smorodinsky–Winternitz systems with time-dependent frequency.

Dirac–Lie systems: theory and applications

Javier de Lucas,
Department of Mathematical Methods in Physics, University of Warsaw,

Hoza 74, 01-938, Warsaw, Poland

Abstract

We introduce a new class of Lie systems possessing a Vessiot–
Guldberg Lie algebra of Hamiltonian vector fields with respect to a
Dirac structure: the Dirac–Lie systems. The use of Dirac geometry
enable us to develop powerful methods to study the constants of mo-
tion, superposition rules, and other properties of these systems [1].
Our results generalise previous methods to investigate Lie–Hamilton
and integrable systems. We illustrate our findings with the study of
partial and ordinary Schwarzian equations.
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