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ABSTRACT

We propose an adaptive inexact version of a class of semi-smooth Newton methods. As a model
problem, we consider the system of variational inequalities describing the contact between two
membranes and its finite element discretization. Any iterative linearization algorithm like the
Newton-min, Newton-Fisher Burmeister is taken into account, as well as any iterative linear alge-
braic solver. We prove an a posteriori error estimate between the exact solution and the approximate
solution valid on any step of the linearization and algebraic resolution. This estimate is based on
discretization and algebraic flux reconstructions, where the latter one is obtained on a hierarchy of
nested meshes. The estimate distinguishes the discretization, linearization, and algebraic compo-
nents of the error and allows us to formulate adaptive stopping criteria for both solvers. Numerical
experiments for the semi-smooth Newton-min algorithm in combination with the GMRES solver
confirm the efficiency of the method.
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