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The context: Hydrodynamic type systems

In 1983 B.A.Dubrovin and S.P.Novikov proposed a natural
hamiltonian formalism for one physically important class of
homogeneous systems of PDE
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ui = ui(x , t), i = 1, · · · ,n

The main (and unexpected at that moment) was a deep and
simple connection to (pseudo-)Riemannian geometry via
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with g ij(x) being a flat metric and bij
k = −g isΓj
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Diagonalizable HTS and classical heritage

Suppose a hamiltonian (DN-type) HTS has the complete set of
Riemann invariants
(i.e. is diagonalisable with a point transformation ui → ūk ).
Important examples of such systems are Whitham (averaged
KdV) system and Benney(-Zakharov) system.

Then the flat metric g ij is also diagonal.

=⇒ this coordinate system ūi produces an orthogonal
curvilinear coordinate system in a flat (pseudo-)Euclidean
space.

A forgotten world of classical differential geometry was
“reinvested” into modern theory of integrable nonlinear PDEs!
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Diagonalizable HTS and classical heritage

▶ G.Darboux, Ribaucour, Combescure, . . .
▶ L.Bianchi
▶ G.Tzitzéica
▶ L.P.Eisenhart
▶ D.F.Egorov
▶ . . .

=⇒ Integrability of HTS with “classical differential geometric
methods”.

But what about effective formulas for solutions?

Solution of (linear) systems of PDEs for conservation laws
(commuting flows)?
Generalized hodograph method?

Not that much effective . . .
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