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CONFORMAL DEFORMATION OF
METRICS ON S*
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1. Introduction
On the sphere S? = {x? + x3 + x? = 1} with its canonical metric g, =
3_,dx? the problem of conformal deformation of metric is to find conditions
on the function K(x) so that K(x) is the Gauss curvature of a conformally
related metric g = e2“g,. In terms of the Laplacian in the canonical metric this
is expressed by the differential equation

(1.1) Au + Ke?* = 1.

This equation has a solution when K is an even function; in this case Moser
[13] showed that there is in fact an even function u solving the differential
equation. Moser’s approach was to maximize a functional within the class of
even functions in H'. The crucial ingredient for proof of convergence is a
sharp version of Trudinger’s inequality [12): for an even %' function u with
[s2u =0, and [s2|Vu|? = 1, we have [gzexp(8mu?) < ¢, where c, is a univer-
sal constant. Without the evenness condition the inequality is weakened to
[s>exp(4mu?) < c¢{. Kazdan and Warner gave in [9] the necessary condition

[ (VK. ox)er =0, i=1,23,
N

where x, is any of the ambient coordinate functions on S2.

In our previous article [4] we have obtained the following

Theorem. On S?, let K > 0 be a smooth function with nondegenerate critical
points, and in addition AK(Q) # 0 where Q is any critical point. Suppose there
are at least two local maxima and that at all saddle points of K, AK(Q) > 0.
Then K admits a solution to equation (1.1).

Received November 25, 1985 and, in revised form, April 2, 1987. Research supported in part by
National Science Foundation Grants DMS-85-03780 and DMS-8401025.



