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There are two main approaches to the perturbative study of integrable PDEs:
1) perturbations of linear PDEs and 2) perturbations of nonlinear integrable
systems of hydrodynamic type. In the talk we will mainly consider the problems
and results related to the second approach.

After explaining the main geometrical techniques such as the group of gen-
eralized Miura transformations, the idea of quasitriviality etc. we will concen-
trate on the study of phase transitions from regular to oscillatory behaviour
of solutions to nonlinear Hamiltonian PDEs. Such phenomena were first ob-
served for solutions to the Korteweg - de Vries (KdV) equation. The problem
of such a critical behaviour in more general nonintegrable PDEs and systems of
PDEs remains essentially unexplored. We propose simple arguments, partially
supported by rigorous results as well as numerical evidences, that even in the
general case a kind of local integrability holds at the point of phase transition.
This gives a possibility to obtain an asymptotic description of the critical be-
haviour in terms of certain particular solutions of the Painlevé equations and
their generalizations.
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fourth order analogue of the Painlevé I equation. Nonlinearity 20 (2007),
no. 5, 1163–1184.

[3] T. Claeys, M. Vanlessen, Universality of a double scaling limit near singular
edge points in random matrix models, Comm. Math. Phys. 273 (2007), no.
2, 499–532.

[4] B.Dubrovin, On Hamiltonian perturbations of hyperbolic systems of con-
servation laws, II: universality of critical behaviour, Comm. Math. Phys.
267 (2006) 117 - 139.

[5] B.Dubrovin, On universality of critical behaviour in Hamiltonian PDEs,
Amer. Math. Soc. Transl. 224 (2008) 59-109.

1



[6] B.Dubrovin, T.Grava, C.Klein, On universality of critical behaviour in the
focusing nonlinear Schrödinger equation, elliptic umbilic catastrophe and
the tritronquée solution to the Painlevé-I equation, J. Nonlinear Sci. 19
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