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1. Introduction

The prescribed mean curvature equation with Dirichlet condition for a nonparametric
surface X : � → R

3, X(u,v) = (u,v,f (u,v)) is the quasilinear partial differential
equation(
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fvv−2fufvfuv = 2h(u,v,f )

(
1+|∇f |2)3/2 in �,

f = g in ∂�,
(1.1)

where � is a bounded domain in R
2, h :�×R → R is continuous and g ∈H 1(�).

We call f ∈ H 1(�) a weak solution of (1.1) if f ∈ g +H 1
0 (�) and for every

ϕ ∈ C1
0(�) ∫

�

((
1+|∇f |2)−1/2∇f∇ϕ+2h(u,v,f )ϕ

)
dudv = 0. (1.2)

It is known that for the parametric Plateau’s problem, weak solutions can be obtained
as critical points of a functional (see [2, 6, 7, 8, 10, 11]).

The nonparametric case has been studied for H = H(x,y) (and generally H =
H(x1, . . . ,xn) for hypersurfaces in R

n+1) by Gilbarg, Trudinger, Simon, and Serrin,
among other authors. It has been proved [5] that there exists a solution for any smooth
boundary data if the mean curvature H ′ of ∂� satisfies

H ′(x1, . . . ,xn
)≥ n

n−1

∣∣H (x1, . . . ,xn
)∣∣ (1.3)

for any (x1, . . . ,xn) ∈ ∂�, and H ∈ C1(�,R) satisfying the inequality∣∣∣∣∫
�

Hϕ

∣∣∣∣≤ 1−ε
n

∫
�

|Dϕ| (1.4)
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