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The asymptotic behaviour of surfaces with prescribed mean
curvature near meeting points of fixed and free boundaries

FRANK MÜLLER

Abstract. We study the shape of stationary surfaces with prescribed mean cur-
vature in the Euclidean 3-space near boundary points where Plateau boundaries
meet free boundaries. In deriving asymptotic expansions at such points, we gen-
eralize known results about minimal surfaces due to G. Dziuk. The main difficul-
ties arise from the fact that, contrary to minimal surfaces, surfaces with prescribed
mean curvature do not meet the support manifold perpendicularly along their free
boundary, in general.
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1. Introduction

A typical boundary value problem for minimal surfaces or, more generally, surfaces
with prescribed mean curvature is the following partially free boundary value prob-
lem: Let � ⊂ R3 denote a closed Jordan arc with endpoints p1 �= p2, which lie on
a two-dimensional, differentiable submanifold S ⊂ R3 without boundary such that
� ∩ S = {p1, p2}. Construct a parametrized surface x = x(w) : B+ → R3 with
prescribed mean curvature H = H(x) ∈ C0(R3, R) over the parameter domain

B+ := {
w = (u, v) = u + iv : |w| < 1, v > 0

} ⊂ R
2 � C

and subject to the boundary conditions

x(w) ∈ S for all w ∈ I,

x|C : C → � continuously and monotonic,

x(−1) = p1, x(+1) = p2.

(1.1)

Here we abbreviated

I := (−1, +1) ⊂ ∂ B+, C := ∂ B+ \ I.
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