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We present the solution of non-linear elasticity problems with a scheme belonging to the
family of Petrov-Galerkin methods with optimal test functions, proposed by Demkowicz
and Gopalakrishnan [3]. Such a family is characterized by its flexibility and stability
properties, verified with applications to a wide range of problems, Maxwell equations[1],
linear elasticity [4] and convection-dominated diffusion [2], to mention a few. However
the applications to non-linear problems are more scarce in the literature; particularly for
elasticity problems, the only prior work known to us [5] focuses on a source of non-linearity
different than ours.

Our ultimate goal is to take advantage of the stability and adaptivity capabilities of
the aforementioned family, for solving phase-field models for crack propagation. This
motivates the present work, which tackles the initial challenge of solving the elasticity
problem for a non-linear decomposition of the elastic energy density function. We present
a linearization scheme and numerical examples in 2D case.
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