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CONSTANT MEAN CURVATURE SURFACES
ON A STRIP

Al NUNG WANG

For bounded planar domains there is a notion of extremal domain
for which the constant mean curvature equation div(Du/+/1 + |Du|?)
= 2 has a unique solution under no boundary conditions whatsoever.
Extending to unbounded domains, it was expected that an infinite strip
of unit width has the analogous property of admitting only cylinders
as solutions. We show here that in fact other (distinct) solutions can
appear.

The idea is to construct a super-solution div(Dv/\/1+ |Dv|?) < 2
and a subsolution w < v with the same boundary values on the strip
Q = {(x,y) -3 <y < i}. Implicitly we describe the function
w = w(x,y) by a parametric surface
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which is a parabolic trough with semi-circular cross section. Clearly its
mean curvature > 2 and a moment reflection shows that it is a graph.
Also the two boundary curves are congruent and have curvature < 1.
Therefore the parabolic cylinder containing these two curves is the
required super-solution v .

The author would like to express his gratitude to Mr. Jenn-Fang
Hwang for bringing this problem to his attention.
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