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This work deals with the mathematical and numerical analysis of a system lotienovariational
inequalities representing a unified approach to quasistatic contact proidimear elasticity, which
constitutes a generalization of the cases studied in [4] and [5].

The general results presented here are applied to a quasistatic undateeat problem with nonlo-
cal friction but various quasistatic contact problems can be analyzédging unilateral contact, normal
compliance conditions with friction or more complex interaction laws, as, fomeig, interface laws
coupling unilateral contact, adhesion and nonlocal friction between twtietzodies [6].

Using an implicit time discretization scheme and some estimates of the incrementalrsglate
proximation and existence results are proved for a class of abstract inegbtittion variational inequal-
ities involving a nonlinear operator.

To solve the general elliptic quasi-variational inequalities of the secondkatdre obtained by the
previous incremental procedure, some subspace correction algoritariméraduced, for which global
convergence is proved and error estimates are established.

If the subspaces are the finite element spaces of the fine grid assocititeal decomposition of
the domain, or with the space corresponding to the coarse mesh, thesthalgare in fact one- and
two-level Schwarz methods which are shown to have an optimal convergate, depending on the
overlapping and mesh parameters. Schwarz methods are widely applisol\fiorg linear problems,
because they provide robust and efficient solution methods but theirajeation to non-linear problems
as, for example, quasi-variational inequalities, is not straightforward.

Finally, we remark that applications of these methods to other types of ceatein general abstract
spaces and to monotone minimizing functionals have been presented, e.g,,[2}.[)Also, the case
where the inequality contains extra terms which do not stem from the minimizatiarfiufctional has
been investigated in [3].
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