Hokkaido Mathematical Journal Vol. 6 (1977) p. 188-215.

A family of hypersurfaces in S**1 defined

by the harmonic conjugate relation

By Tominosuke OTsUKI
(Received April 15, 1976)

Introduction.

In the present paper, the author will study certain hypersurfaces of the
(n+1)-dimensional unit sphere S"*! which are defined by the harmonic con-
jugate relation with respect to it as a quadratic hypersurface in R"*2. Here,
the harmonic conjugate relation is used in the sense as follows: a point x
in R**2 is called harmonic conjugate to a point ¥ in R"*? with respect to
Sr+1 o if x is on the polar hyperplane of ¥ with respect to S**!:

The motivation of the introduction of such hypersurfaces of S**! is due
to his work [3] in which he has investigated minimal hypersurfaces of S**!
with three principal curvature fields and tried to find out examples of such
hypersurfaces. He succeeded in constructing such hypersurfaces of special
type (Theorem 4 in [3]) under certain conditions for three tangent vector
fields of them determined corresponding to these principal curvature fields.
In order to find out examples of such minimal hypersurfaces of S**! without
the above mentioned conditions, the author payed his attention to the family
of hypersurfaces dealed with in the present paper which were perceived
through the properties of the examples in [3] and will try to find out min-
imal hypersurfaces of this kind out of these families. And, he will show
naturality of the examples in [3] by Theorem 6 in some sense. However
he will not succeed in finding out minimal hypersurfaces expected to be in
these families.

§ 1. The harmonic conjugate relation

For a subset ACR""!, we denote by [A] the smallest linear subspace
containing A in the following. For A,, A, -+, An,C R, let

[Al’s A29 B Am] L= [AIU A2U Tt UAm] .
Let S* be the unit n-sphere in R**! given by

n+l

(1.1) §1 x? =



