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KAHLERIAN METRICS GIVEN BY CERTAIN SMOOTH

POTENTIAL FUNCTIONS

BY YOSHIYUKI WATANABE

§ 1. Introduction.

As is well known, every Kahlerian metric ds2=2Σgaβdzadzβ is locally
expressible in the form

d2φ

with respect to local complex coordinates {za}, a=l, ••• , n, where φ(z, z) is a
real valued function of {za, za).

We now consider a Kahlerian metric gaβ with φ such that φ=f(t), t=Σzazaτ

where ί->/(ί)eC°°(i?). S. S. Eum [1] studied such a Kahlerian metric with non-
zero constant holomorphic curvature defined in the complex number space Cn,
and showed it is Fubinian, i. e.,

(1.1) f<f)=j\og{kt+b)+c,

where k (ΦQ), b (>0) and c are constant. A Kahlerian manifold with constant
holomorphic curvature is harmonic (cf. S. Tachibana [7]). For this reason, the
present author [12] studied Kahlerian manifolds, which are harmonic. On the
other hand, P. F. Klembeck [2] has shown that the complex space Cn admits a
complete Kahlerian metric h with components

(1.2) A « ' =

which has strictly positive curvature. The Kahlerian manifold {Cn, h) is har-
monic at the origin 0 of Cn (cf. § 3). But the scalar curvature is not constant
as we can directly compute. Therefore {Cn, h) is not harmonic, because a
harmonic Riemannian manifold is Einsteinian (cf. [4]). Thus we are very
interested in a Kahlerian metric locally expressed in the form
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