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19. On Some Properties of Umbilical Points
of Hypersurfaces.

By Yosio MuTo.
Tokyo Imperial University.
(Comm. by S. KAKEYA, M.LA.,, March 12, 1940.)

(1) Let us consider in an n-1-dimensional Riemannian space V,,.;
a hypersurface V, denoted by

wl=x)(mi) {l,[l, v, ...=1,2 ...,n+1

ik ...=1,2,...,n.
Then we get the following relations:
Npat=0,  g,,N'N'=1,
Hj2 =000+ {4} oj0"0nw” — { .} 0’ = — NuN?,

where N* is the unit vector field normal to V, and {1} and {ji} are
the Christoffel symbols constructed from the fundamental tensors g,
and g5 of V.41 and V, respectively. From the second fundamental
tensor N we can construct the quantity

(1.1) My=Npp—-L 0 Niwg'™
which is only multiplied by p under the transformation g, — p%,..
A line of curvature is a curve z%(tf) which satisfies the equations
(1.2) Migi=ag.
When we differentiate (1.2) with respect to ¢t we get
(1.3) Méof + M0 = aa® + agt
(1.4) MY+ 2Mua’s*+ Miaia® + Mf @8 s = ab® + 2aa’ + agé
(1.5) M +3Miu b+ M ab%+ SMena’ak + 8 Mol s st
+2M? b ok i + M s al + M jp o ™
=ac*+3ab* 4 3aa’+ az’ ,
where
&=+ { i} B*
1.6) bi=a'+ {ji} a’s*
¢ =bi+ {5} bk
:gd M, M, etc. are the covariant derivatives of M?; with respect
Gite-

We call a point on the V, a perfectly umbilical point when there
8 a line of curvature passing through the point in each direction.



