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ON THE GEOMETRY OF THE THIRD ORDER
EVOLUTIONARY EQUATION

K.V.Semyonov
I ——

Introduction

In this article we shall study a differential geometric structure induced by the evolutionary differ-
ential equation. We shall construct a fundamental object which determines the equation’s geometry,
and find a connection enveloped by the prolonged fundamental object. We also find conditions un-
der which the connection can be extended to a connection in a bundle with a greater structure
group, as well as conditions under which the extended connection determines the representation of
zero curvature for a given third order evolutionary equation.

1. Fundamental object

Let us consider the third order partial differential equation

g = @tz U Uy Uy W) (%)
Here t,z',...,2" are independent variables, where ¢ = z° is a distinguished variable (“time”) and
z',...,z" are space variables, u is an unknown function, u;, u;i, wjy are the partial derivatives
of v with respect to 2% up to the third order. We assume that ¢, z',..., 2", u are adapted local
coordinates of a fibered (n + 2)-dimensional manifold E with a fibered (n + 1)-dimensional base M
whose local coordinates are ¢,z',...,2". The admissible transformations of the local coordinates
are as follows:

{ ~

t=¢"(t);

=it zt, .. 2", i=1,...,m; (1la)

(@ = Mt a2 ).

These transformations can be rewritten in the form:

t=0(t);
ot =it 3. .., 3", i=1,...,n; (1b)
w =", E ..., 8", )

Let us write down equation () in a more general form:

AO—(p(t,fL'l,...,ZL'n,’U/,Aj,)\jk,Ajkl) ZO, (2)
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