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THE GEOMETRICAL CONSTRUCTIONS
LIFTING TENSOR FIELDS OF TYPE (0,2) ON MANIFOLDS
TO THE BUNDLES OF A-VELOCITIES

W. M. MIKULSKI

0. Introduction

Let A be a Weil algebra. The fibre bundle T*M of A-velocities over a mani-
fold M was described by A. Morimoto [15] as another description of the bundle of
near A-points by Weil [17]. In [4] for any tensor field 7 of type (0,2) on M and
any functional A € A” we have defined the so called A-lift of T to T*M. We recall
this construction in Example 1.3. The A-lift of 7 is a naturally induced tensor
field of type (0,2) on T*M.

In this paper we study the problem how a tensor field of type (0,2) on M can
induce tensor fields of types (0,1) and (0,2) on T*M. In Section 1 we present some
constructions of such type. Some new lifts of tensor fields of type (0,2) to M
are presented. In Section 2 we remark that the idea of such constructions is re-
flected in the concept of natural operators 7% > 17°°7T* and 7 —» 774,
cf. [6]. The rest of the paper is dedicated to the proof of the following classifica-
tion theorems.

THEOREM 0.1. Let A be a Weil algebra with p variables. For n-manifolds (n =
p + 2), the space of all natural operators T - TT* is q free finitely generated
module over C(S?), where S* is a finite dimensional vector space depending canowi-
cally om A.

THEOREM 0.2. Let A be a Weil algebra with p variables. For n-manifolds (n =
b+ 3), the space of all natural operators T"? — TPT* is a free finitely generated
module over C w(SA), where S* is a finite dimensional vector space depending canoni-
cally on A (the same as in Theorem 0.1).
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