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1. Introduction. In his paper [12], Yamabe asked whether any
compact C=-Riemannian manifold of dimension =8 can be deformed
conformally to a C~-Riemannian manifold of constant scalar curvature,
and proposed to solve the question by reducing it to a non-linear eigen-
value problem which consists of finding a strict positive C= function u

on a compact Riemannian manifold (M, g) together with a constant X\ so
that one has

(1.1) ‘_(4(’n — 1)/(n — 2))Au + Ru = u(nt2/in=2

where 4 is the usual Laplace-Beltrami operator and R = R(x) denotes
the scalar curvature defined by the metric g.

As pointed out by Trudinger [11] there was a gap in Yamabe’s proof,
and the problem is still unsolved as it stands. An almost complete
solution, however, has recently been achieved by Aubin [1], [2]. In fact,
introducing the functional

12)  Jw) = SM(/cIVu o+ Rw)dw/ ( SM |u|”da))w ,
k=4 —1fn—2), N=2n/n—2)

where 7 denotes the covariant derivation, dw the volume element relative
to the metric g, and the number

(1.3) = inf {J(u); w e H'(M), u + 0}

here H'(M) implying as usual the Sobolev space of degree one, he proved
that for any compact Riemannian manifold of dimension =8 there holds
an inequality #¢ < n(n — )w¥" with ®, denoting the surface area of
n-sphere S, and, among others, the following:

THEOREM. If ¢ < n(n — 1)w¥", there exists a strictly positive C*
Sfunction on (M, g) satisfying (1.1) with N = p. (This gives a partial
answer to Yamabe’s problem.)

The purpose of this paper is to give a simplified proof of the above
result, using a different approach from that of Aubin, but similar in



