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Variational methods in nonlinear elasticity: some current
results on generalized convexity and relaxation

In the theory of nonlinear hyperelasticity, existence results for
various boundary value problems are commonly based on direct
methods of the calculus of variations. While physically reasonable
material models require the corresponding energy functional to be
non-convex, generalized convexity properties are, under suitable
conditions, sufficient to ensure the existence of energy minimizers.
Moreover, generalized convex envelopes can be employed to
model complex materials exhibiting certain microstructures.
Although the quasiconvex relaxation is particularly difficult to
determine analytically, explicit representations are available for a
growing number of subclasses of energy functions.
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