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Ahmed Lesfari

Abstract. We present a Lie algebra theoretical schema leading to integrable systems, based

on the Kostant-Kirillov coadjoint action. Many problems on Kostant-Kirillov coadjoint orbits in

subalgebras of infinite dimensional Lie algebras (Kac-Moody Lie algebras) yield large classes of

extended Lax pairs. A general statement leading to such situations is given by the Adler-Kostant-

Symes theorem and the van Moerbeke-Mumford linearization method provides an algebraic map

from the complex invariant manifolds of these systems to the Jacobi variety (or some subabelian

variety of it) of the spectral curve. The complex flows generated by the constants of the motion are

straight line motions on these varieties. We study the isospectral deformation of periodic Jacobi

matrices and general difference operators from an algebraic geometrical point of view and their

relation with the Kac-Moody extension of some algebras. We will present in detail the Griffith’s

aproach and his cohomological interpretation of linearization test for solving integrable systems

without reference to Kac-Moody algebras. We will discuss several examples of integrable systems

of relevance in mathematical physics.

Full text

References

[1] M. Adams, J. Harnad and E. Previato, Isospectral Hamiltonian Flows in
Finite and Infinite Dimensions. I. Generalized Moser Problem and Moment
Maps into Loop Algebras, Commun. Math. Phys., 117 (1988), 451-500.
MR0953833(MR89k:58112). Zbl 0659.58022.

2010 Mathematics Subject Classification: 58C40, 70H06, 14H70, 17B80, 14H40.58C40, 70H06,
14H70, 17B80, 14H40.

Keywords: spectral theory; integrable systems; Lie algebras; Jacobians; Prym varieties.

******************************************************************************
http://www.utgjiu.ro/math/sma

http://www.utgjiu.ro/math/sma/v05/v05.html
http://www.utgjiu.ro/math/sma/v05/p13.pdf
http://www.ams.org/mathscinet-getitem?mr=0953833
http://www.zentralblatt-math.org/zmath/en/advanced/?q=an:0659.58022&format=complete
http://www.utgjiu.ro/math/sma


2 A. Lesfari

[2] M. Adams, J. Harnad and J. Hurtubise, Isospectral Hamiltonian Flows in Finite
and Infinite Dimensions II. Integration of Flows, Commun. Math. Phys., 134
(1990), 555-585. MR1086744(MR92a:58055). Zbl 0717.58051.

[3] M. Adler, On a trace functional for pseudo-differential operators and the
symplectic structure of the Korteweg-de Vries equation, Invent. Math., 50
(1979), 219-248. MR0520927(80i:58026) Zbl 0393.35058.

[4] M. Adler, P. and van Moerbeke, Completely integrable systems,
Euclidean Lie algebras and curves, Adv. in Math., 38 (1980), 267-317.
MR0597729(83m:58041). Zbl 0455.58017.

[5] M. Adler, P. and van Moerbeke, Linearization of Hamiltonian systems, Jacobi
varieties and representation theory, Adv. in Math., 38 (1980), 318-379.
MR0597730(83m:58042). Zbl 0455.58010.

[6] M. Adler, P., van Moerbeke and P. Vanhaecke, Algebraic integrability, Painlevé
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