VECTOR FIELDS AND RICCI CURVATURE
S. BOCHNER

We shall prove theorems on nonexistence of certain types of vector
fields on a compact manifold with a positive definite Riemannian
metric whose Ricci curvature! is either everywhere positive or every-
where negative. Actually we shall have some relaxations of the re-
quirements both as to curvature and as to compactness. We shall
deal with real spaces with a customary metric and with complex
analytic spaces with an Hermitian metric. In the latter case we shall
impose on the metric a certain restriction, first explicitly stated by
E. Kaehler,? which will be quite indispensable to our argument. In
order to elucidate the rdle of this restriction we shall include a sys-
tematic introduction to the theory of Hermitian metric.

For positive curvature we shall have the theorem that on a com-
pact space there exists no vector field for which the divergence and
curl both vanish. In the complex case there exists no vector field
whatsoever whose covariant components are analytic functions in the
complex parameters. If we only assume that the curvature is non-
negative, then there are some “exceptional” vector fields in directions
of spatial flatness. A principal result will be the following theorem on
meromorphic functions. If a complex space with positive curvature is
covered by a finite number of neighborhoods, if a meromorphic func-
tional element is defined in each neighborhood, and if the difference
of any two meromorphic elements is holomorphic wherever the ele-
ments overlap, then there exists one meromorphic function on the
space which differs by a holomorphic function from each meromorphic
element given. In a previous paper?® this conclusion was drawn in the
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