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Topics to be discussed:

• 1) Differential rings, differentiations and invariant ideals;
• 2) Hydrodynamical differential system as constraints on

differentiations;
• 3) Spectral analysis of differentiations and their

representations;
• 4) Lax type differential ideal and its invariance condition;
• 5) The linear matrix representaion of differentials and the

Lax type integrability for hydrodynamical systems;
• 6) The KdV and Lax type invariant differential ideals and

the KdV integrability problem;
• 7) Conclusions.



SHORT INTRODUCTION:

Differential ideals in Differential rings



























The following Lax type integrability theorem holds.

















Acknowledgements

Authors are cordially thankful to the organizing Committee of the
Third Killing-Weierstrass Colloquium held on   April 28-30, 2012
in Braniewo, Poland, for the support and kind invitation to
address our report to such a friendly and deeply engaged in the
field   audience. They are also very appreciated to Profs.
Andrzej Maciejewski (Zielona Gora University, Poland),
Zbignew Peradzy´nski (Warsaw University, Poland), Jan
Slawianowski (IPPT, Poland), Nikolai Bogolubov (Jr.) (Steklov
Math. Institute, Moscow, Russia) and Denis Blackmore (NJIT,
New Jersey, USA) for very valuable discussions, instrumental
comments and remarks. M.V.P. was in part supported by RFBR
grant 08-01-00054 and a grant of the RAS Presidium
”Fundamental Problems in Nonlinear Dynamics”.



Thanks for attention!

All the best in your
mathematical aspirations!


