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The Evolution of the Scalar Curvature
of a Surface to a Prescribed Function

PAUL BAIRD – ALI FARDOUN – RACHID REGBAOUI

Abstract. We investigate the gradient flow associated to the prescribed scalar cur-
vature problem on compact Riemannian surfaces. We prove the global existence
and the convergence at infinity of this flow under sufficient conditions on the
prescribed function, which we suppose just continuous. In particular, this gives
a uniform approach to solve the prescribed scalar curvature problem for general
compact surfaces.
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1. – Introduction

Let (M, g0) be a compact Riemannian surface without boundary with scalar
curvature R0 = Rg0 . A conformal change of the metric g0 produces a metric
g = e2u g0 having scalar curvature

R = Rg = e−2u(−2�0u + R0) ,

where �0 = �g0 is the Laplace-Beltrami operator with respect to the metric g0.
The prescribed scalar curvature problem is to find conditions on a given

function f : M → R in order that it be the scalar curvature of some metric g
conformal to g0. The corresponding partial differential equation to be solved
for u, is

(1.1) f = e−2u(−2�0u + R0) .

Necessary conditions on the function f , which are stated in (1.5) below, are
needed for the solvability of Problem (1.1). There is an extensive literature
concerning sufficient conditions on f which guarantee a solution. For instance,
in the negative case: R0 ≤ 0, we refer to Aubin [1]-[3], Bismuth [5] and
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