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A BILINEAR DISCRETIZATION OF THE MOTION OF A RIGID

BODY IN AN IDEAL FLUID

MURAT TURHAN

ABSTRACT

The Clebsch system is one of the few classical examples of rigid bodies in an
ideal fluid whose equations of motion are known to be integrable and given by the
following system: 

ẋ = x× ∂H
∂p

ṗ = x× ∂H
∂x + p× ∂H

∂p

(1)

where H ∈ C∞(R6,R) is a quadratic polynomial in x and p.
Applying bilinear method and using the gauge invariance and the time reversibil-

ity of the equations, we get gauge-invariant bilinear difference equations. Finally, we
derive the explicit discrete system by considering bilinear transformation method
and present sufficient number of the discrete conserved quantities for integrability.
Bilinear discreteziaton leads to the discovery of four independent integrals, namely
conserved quantities, of motion of the discrete-time system, which turn out to be
much more complicated than the integrals of the continuous-time system.
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