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ABSTRACT

The canonical involution in the second order iterated tangent bundle is generalised
for an arbitrary order and transfered to jet spaces. The classification of all
symmetrised nonholonomic jets of the third order is given.

1. Introduction

Nonholonomic and semiholonomic jets (defined originally by Ehresmann in [2]) were

studied in detail for the second-order case up to now. In this paper, we arrange newly

nonholonomic jets by a symmetrisation. So, the paper can be read as a contribution

to the jet calculus. In Section 2, we recall the basic facts from the theory of
nonholonomic jets. The generalised involution is defined and investigated and

we take advantage of the quasijet language (quasijets were introduced and studied

at first by Pradines in [10]) for the description of its operating in jet bundles. In

Section 3, we precise our concept of the symmetrisation, drawing inspiration from

the second-order case, and introduce so-called symmetrised nonholonomic jets. We

focus particularly on investigating the third-order case, with the intention being to

construct a stepping stone for a study of the general order. Nevertheless, third-order

jet spaces have an independent importance for the applications in several branches of
mathematics and physics. For example, in [12] the author discusses the completion of

a system of differential equations to an involutive one, and the obtained involutive

system describes a 13-dimensional manifold in a third-order jet bundle. Further,

in [3], where the equivalence classes of ternary cubics are studied under general

complex linear changes of variables, the equivalence problem on the third-order

jet space of dimension 12 is studied. However, nonholonomic jets present a very

general concept from the applications point of view. On the contrary, semiholonomic

jets play an important role in mathematical physics, in the variational calculus and
in the theory of systems of partial differential equations (see [11]). The relations

of semiholonomic jets with Stieffel and Grassmann bundles are demonstrated in [9];

the application of semiholonomic jets in the theory of Verma modules is presented

in [13]. (We refer also to the interesting extension of the theory of nonholonomic

jets to so-called (r; s; q)-jets of fibred manifold morphisms in [14].) Notwithstanding

that this paper is titled on the symmetrisation of nonholonomic jets, it deals

mostly with certain semiholonomic jets in fact! Several symmetries in varieties of
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