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For a second order partial dierential equation in the plane

a(x, y)uxx + 2b(x, y)uxy + c(x, y)uyy = F (x, y, u, ux , uy ),
where x, y are coordinates, a, b, c are smooth functions, and F is some function, the
characteristic equation is dened as

a(x, y)dy 2 − 2b(x, y)dxdy + c(x, y)dx2 = 0.

Characteristic directions at a point are the solutions of this equation. In a generic
case the complete list of local normal forms of this equation was obtained in the
end of 20-th century, when smooth normal forms were found near a point of the
type change line b2 − ac = 0, at which the characteristic direction is tangent to
the line [1], [2]. It was proved that the equation near a point of such tangency is
reduced to the form
dy 2 + (kx2 − y)dx2 = 0
where k is some real parameter, by multiplication on smooth nonvanishing function
and an appropriate selection of new smooth coordinates with the origin at this point,
if some standard conditions take place.
We generalized some of this results for the case of nite parametric families of
characteristic (or PDEs) equations [3].
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