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In this talk we consider the biharmonic Dirichlet problem

∆2y = f in Ω, u =
∂u

∂n
= 0 on ∂Ω

on a polygonal two-dimensional domain Ω with boundary ∂Ω. The Hellan-Herrmann-
Johnson mixed method uses the Hessian u = ∆2y as auxiliary variable. The well-
posedness of the associated continuous mixed variational problem for (u, y) is shown
in a nonstandard Sobolev space. Motivated by this analysis of the continuous prob-
lem a similar result is derived for the discretized problem. The resulting precondi-
tioner is of optimal efficiency and is solely based on standard multigrid methods for
second-order elliptic problems.

The research was funded by the Austrian Science Fund (FWF): W1214-N15,
project DK12.

1


