NEEDS 2009 Workshop
Nonlinear Evolution Equations and Dynamical Systems
Isola Rossa, May 16-23, 2009.

On a nonlocal Ostrovsky-Whitham type
integrable dynamical system

Anatoliy K. Prykarpatsky®®, Ufuk Taneri¢

March 3, 2009
a. Departament of Applied Mathematics, The AGH University, Kraakow, 30059
Poland.
b. The Ivan Franko State Pedagogical University, Drohobych, Lviv region, Ukraine.

c. Dept of Mathematics and Computer Science, the Eastern Mediterranean Uni-
versity, Famagusta, North Cyprus.

1 The Osrovsky-Whitham medium model with
spatial memory

We consider an Ostrovsky-Whitham type nonlinear medium model described by
means of the evolution equation du/dt = 2uu, + [, K(x, s)usds, discussed first
in [2]. If the corresponding Whitham kernel K looks like K(x, s) := —0(x — s)us
for z,s € R, naturally modeling [1] the relaxing spatial memory effects, the
resulting equation becomes

du/dt = 2uu, — 9 u2 = Klu), (1)

is strongly nonlocal and appears to possess very interesting mathematical prop-
erties.

2 The regularization and Lax type integrability

We proved that the following regularized nonlinear dynamical system
U = 2Uly — U, UV = 22UV } = Ku,v] (2)

of hydrodynamic type, being already well defined on the extended 27-periodic
functional space M := C22(R;R) and completely equivalent to that given by
expression (1), is Lax type integrable bi -Hamiltonian flow.

References

[1] Ostrovsky L.A. Nonlinear ininternal waves in a rotating ocean., Oceanology,
1978, v. 18, p.119-125.

[2) Whitham G.B. Linear and Nonlinear Waves . Wiley-Interscience, New
York, 1974, 221p.



