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Abstract:
ABSTRACT Recently (2) T. Okubo has shown that the frame ( or principal, (1)p82) bundle F(Xn) of a
differentiable manifold Xn of class Cr(r≥4) admits a tensor field Φ of type (1,1), rank nR, satisfying
Φ3=-E , In this thesis I generalize the notion of a frame bundle and consider a fibre bundle Tm(Xn)
having m (1< m< n) linearly independent tangent vectors as fibre. Following the method of T.Okubo it
is shown that the bundle Tm (Xn) also admits such a tensor fieldΦ A symmetric affine connection is
then assigned to Tm(Xn) and the differential geometry of Tm(Xn) is developed on the basis of this
tensor structure and of the extended lift of a vector field in Xn. .

The latter portion of this thesis considers the case m=1; the so-called tangent bundle T(Xn) = T (Xn) ,
It is now well-known that the tangent bundle T(Xn), with Xn a Riemannian manifold, admits a tensor
field F of type (1,1), rank 2n, satisfying F2= -E. It is shown here that T(Xn) also admits such a tensor
field F when the base manifold is only an affinely connected space, A symmetric affine connection is
introduced in T(Xn) on the same principle as before and the geometry of T(Xn) similarly discussed. In
particular it is shown that the natural lift C (7),(3) of a path C in Xn is again a path in T(Xn).

Finally, an interesting aspect of this thesis from a technical point of view is the use made of the
"adapted frames" as originated by K, Yarn and T. Okubo (6) as our reference frames instead of the
usual "natural frames"„ This choice of frames results in a number of simplifications in the calculations. 
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