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Tentative Plan:

I. Introducing the Euler equations. Its description as the geodesic flow.

II. Equations on the dual Lie algebra, Lie-Poisson structures, Euler—
Arnold equations.

III. The Virasoro algebra and the KdV as an Euler equation.

IV. The Hamiltonian framework for hydrodynamics. Conservation laws
for the Euler equations.

V. Geometry of Casimirs: helicity and enstrophies.

VI. Point vortices and vortex filaments.

VII. The Marsden—Weinstein symplectic structure on knots and vortex
membranes.

VIII. Geometry of diffeomorphism groups and optimal mass transport.



Lecture 3 The Virasoro algebra and
the KdV equation. -
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