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1. Introduction. Let g be a Riemannian metric which is defined on a com-
pact orientable differentiable manifold M of dimension n and makes its volume

V4 equal to 1, that is, SMdngl, where dV, is the volume element of M meas-

ured by g. We denote the set of all such metrics by M. When g is fixed we
have a Riemannian manifold (M, g). Let us take a covering {U} of M by co-
ordinate neighborhoods and denote the local coordinates in U by {x%}, where
a, b, ¢, --- run over the range {1, 2, 3, -, n}. In each U, g is expressed by its
components gq,. We adopt summation convention so that the contravariant com-
ponents g®® of g satisfy g,.g°°=0.°. By Ra? R, and R we denote the com-
ponents of the Riemannian curvature tensor, the Ricci tensor and the scalar
curvature of (M, g), respectively. Now let us consider the integral

Fulel=|, f(RYAV,,

where f(R) is a scalar field on M determined by g as the contraction of a tensor
product of the curvature tensor. This integral defines a mapping F:M—R. A
critical point of F is denoted by gr and is called a critical Riemannian metric
with respect to the field f(R) or the integral Fy[g]. The following four kinds
of critical Riemannian metrics have been studied by M. Berger [1] and Y. Muto
[5 6,7 8, 97:

Aulgl={ Rav,,  Bulgl=| R'dv,,

Culgl=|, RuR*dV,, Dulgl={ RuwaR®dV,.

The equations of the critical Riemannian metric are written as follows:
(L.1) Aab:CAgab, Bav=Cpgas, Car=Cc¢gas, Dav=Cpgas,

where Cy4, Cp, C; and Cp are undetermined constants and Ags, Bas, Cas and Dy,
are given by
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