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Abstract: In data-driven elasticity, the classical material law is replaced
with a minimal distance requirement with respect to measured data,
which leads to a discrete-continuous optimization problem even in statio-
nary simulation.

We analyze the structure and solvability of such problems in Hilbert space
with mixed Dirichlet-Neumann boundary conditions and with pure
Dirichlet or Neumann conditions. Our main tool is the duality of the
gradient and divergence operators with associated orthogonal de-
compositions in Hilbert space for an infinite family of pairs of subspaces
that correspond to partitionings of the boundary.

This abstract setting exposes the inherent problem structure. In one
spatial dimension, the (sub)spaces, operators, etc. can be explicitly
computed and several important solvability results can be proved by
elementary techniques. The structural properties are preserved by
standard finite element discretizations, enabling the numerical
approximation of optimal solutions.
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