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§0. Introduction.

In an affine space of paths:

dxi . dx7 dxk
0.1 = + I =0,
0.1) ds? *ds ds

(a, b, C, e, i,j, k,...=1, 2’...’ N)

an affine collineation is defined as a point transformation which carries
any path into a path and preserves the affine character of the para-
meter s on it. It was first shown by L.P. Eisenhart and M. S. Knebel-
man ([5], [6]) that a necessary and sufficient condition that an infinit-
esimal point transformation

(0.2) Xi=xi+E(x)dt
be an affine collineation is that & satisfy
(03) éi, 7s k+£‘a[,§'k,a—éi, alv_‘;‘k+ S_a’ jljfzk+ {_a’ k["}a:O ’

where the comma followed by an index denotes partial differentiation
with respect to xi.

But, if we denote the Lie derivative ([9], [15]) of a geometric object
£ with respect to the infinitesimal point transformation (0.2) by X,
then condition (0.3) can be rewritten in a very simple form

(0.4) XIp==¥, ;,,+Ri ;£ =0,

where the semi-colon followed by an index denotes covariant differenti-
ation with respect to /7%,

It is well known that the maximum order of a group of affine
collineations in an N-dimensional space of paths is N2+ N and if the
space admits a group of affine collineations of the maximum order, then
the space is necessarily affinely flat ([5], [15]).



