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§ 1. Consider a Riemann space V, whose distance ds between two infin-
itely nearby points is given by
ds*= gy dxrdxr, uup, - =12 ....n),
where the right hand member is a positive definite quadratic form.
Any normal coordinate system (z*) of V, with a point O as origin is ch-
aracterized by the condition that the following equations
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are satisfied at every point in a neighbourhood of O (z*=0) of V,. Let y,, be
the metric tensor of this coodinate system. According as g.’S have definite
values or not at the origin, we call-the normal coordinate system in consid-
eration ordinary or singular respectively. '

Consider an arbitrary coordinate syatem(x*). Then if a point is designa-
ted as the origin, one and only one normal coordinate system is determined
so that both metric tensors have same values at this point and the transfo-
rmations of normal coordinate systems with the same origin constitute a
linear representation of the original coordinate transformations.

Now, if there is any point such that |g,| =0 or some! of g, ’s have in-
definite values with respect to some coordinate systems, we say that they
are singular points of V,. If P is not a singular point, there exists at least
one coodinate system such that g,,'s with |g,| =0 have definite values at P.
Hence the normal coordinate system coresponding to such coordinate system
and having P as origin s ordinary. Accordingly, every singular point is
characterized by the condition that any normal coordinate system with
this point as its origin is necessarily a singular one.

§ 2. Now consider a V,, whose holonomy group fixes a point O. Con-
sider a normal coordinate system (3*) with O as its origin, then every geode-

sic issuing from O is expressible by the equations z*=£"s where S is the arc
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