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Existence of minimizers for the Reifenberg Plateau problem

YANGQIN FANG

Abstract. Given a compact set B ⇢ Rn and a subgroup L of the Čech homology
group Ȟd�1(B;G) of dimension d � 1 over some Abelian group G, we find a
compact set E � B such that the image of L by the natural map Ȟd�1(B;G) !

Ȟd�1(S;G) induced by the inclusion B ! E , is reduced to {0}, and such that
the Hausdorff measure Hd (E \ B) is minimal under these constraints. Thus we
have no restriction on the group G or the dimensions 0 < d < n. We can also
replace the Hausdorff measure with the integral of a special integrand.
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1. Introduction

Plateau problems usually concern the existence of surfaces that minimize an area
under some boundary constraints, but many different meanings can be given to
the terms “surface” and “area”, and many different boundary constraints can be
considered.

In the present text, we shall prove an existence result for a minor variant of
the homological Plateau problem considered by Reifenberg [20]. That is, we shall
give ourselves dimensions 0 < d < n, a compact set B ⇢ Rn , an Abelian group
G, and a subgroup L of the Čech homology group Ȟd�1(B;G), and we shall find
a compact set E � B that minimizes the Hausdorff measureHd(E \ B) under the
constraint that the restriction to L of the natural map Ȟd�1(B;G) ! Ȟd�1(S;G)
induced by the inclusion B ! E is trivial. See the slightly more precise definitions
below.

This problem was first studied by Reifenberg [20], who gave a general exis-
tence result when the group G is a compact Abelian group and B is a (d � 1)-
dimensional compact set.
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