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Classical theory for systems of the first order partial differential equations for a scalar
function can be rephrased as the submanifold theory of contact manifolds (geometric first
order jet spaces). In the same spirit, we have developed the geometric theory of systems
of partial differential equations of second order for a scalar function as the Contact Ge-
ometry of Second Order, following E.Cartan. We have formulated the submanifold
theory of second order jet spaces as the geometry of PD manifolds (R;D1, D2) of sec-
ond order. Moreover we have established the First and Second Reduction Theorems for
(R;D1, D2). In this talk, we will revisit G2-Geometry in Contact Geometry of Second
Order, where we can construct for each Exceptional Simple Lie Algebra, the model system
of partial differential equations of second order, whose infinitesimal contact transforma-
tions is isomorphic with the given simple Lie algebra. Starting point of this geometry is
the following historical example by E.Cartan, whose symmetry algebra of the infinitesi-
mal contact transformations is isomorphic to the 14-dimensional exceptional simple Lie
algebra of type G2:

Overdetermined ( involutive) system :
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We will show the explicit construction for the B3 case.
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