Integrable dispersionless equations and related Stackel systems

The aim of the visit

The aim of my short visit to the Department of Theoretical Physics of Complutense University is to initiate a scientific cooperation between the research group of prof. Martinez Alonso in Madrid and my research group in Poznan University. Both groups work in the same field of mathematical physics, i.e. the theory of integrable dynamical systems. So, it is very natural and profitable to join our efforts in the research activity. I do hope that this visit will establish a solid research link between both groups.

The objectives of the project

Mathematical analysis - although being a major branch of modern mathematics, and in spite of the fact that it contains in its arsenal a vast spectrum of powerful tools - is not always successful in solving and analyzing nonlinear differential equations. On the other hand, during the last two decades, an increasing number of nonlinear equations has been analyzed and successfully solved by applications of various differential-algebraic methods like Lax representation, r-matrix theory or multihamiltonian theory, that are commonly known as the theory of integrable equations. A common denominator of all these methods is to find some differential-algebraic relations between various nonlinear equations or operators in order to relate them with the object having simpler structure and as such treatable analytically or by other methods. Concerning our project work, first of all, during my short visit, I would like to formulate some common research program for the nearest future, related to systematic construction of integrable dispersionless systems (hydrodynamic systems), field systems with dispersion (soliton systems) and their integrable reductions. Moreover the program will contain a development of interrelations between separable systems (finite dimensional integrable systems), dispersionless field systems and soliton systems. Secondly, I would like to start the research program with investigation of the relations between the so-called universal hierarchy considered recently by Alonso and Shabat ([1],[2]) and finite dimensional, separable Stackel systems. Actually, I would like to clarify the connection between particular finite dimensional reductions of the universal hierarchy and Liouville integrable geodesic motion on Riemannian spaces. I do hope that with that subject we will start our further fruitful cooperation.
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