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ABSTRACT
Coinputationally eHicient adaptivc procedures for the numerical solution of variational inequali-
tiw of elliptic tape, which crise e.g. in frictionlcss elutic contact pioblcms, havc reccivcd special
attention ater the last years. Thi$ is because powerful mathematical programming algorithins
have become availablc, togcthcr with efHcient nuincrical methods and thcir intcgration with solid
modeling, visualization of enginecring data and automatic mcsh generation.

hi any adaptive proccdure, a /losteNod errar estimators play an importait role in thc pi'ages
of asswsing tlic accuracy of thc approxirnatc solution. Bascd on the inforination givcn by thcsc
wtimatois, it is possible to decide whetlicr the adaptive proccss muge bc stoppcd or, if tais is
not the case, where and how mesh rcfincment might be performed more eHiciently.

In the linear case, several approa(hes are available to define errar cstiinators for differcnt prob-
lelns using the residual equation. To extend these techniques to variational inequalities, the
tnain diMculty is that the errar is not ortliogonal to the set of approximatc functions. This
fcaturc yields termo in the errar cquation that depend on the cxact solution aaid cannot l)e
ncglected. Local a poster'ioH errar cstimators íor vaiiational inequalities have been proposed by
Ainsworth et al. and applied to the obstacle problcm. Following a di6erent approadi, Johnson
algo reporta an adaptivc finito elemcnt method for the some problcin. Wc Lave uscd .Johnson's
idcas to derive an a 7msleHaH error estimator for the frictionless contact probl(:m, which diãers
Eram the obstacle problem in that an incquality constraint m\wt hold at the boundary of thc
donlain instead of in its interior. This errar estimator i$ then uscd in adaptive anito elcment
solution of tese problema to assess the rcliability md computacional cHiciency of tais cstimator.

The presentation is organizei as follows: in Section 2, the primal formulation of the inat.hcmat-
ical model and its optimality conditions arc brieRy rcviewcd. The pcnalization teclmiquc and
finito element approximation are algo includcd. Based on the penalized approach, an n po.steMoH
enter entimator is proposed in Scction 3. 1t is algo piovcd in tais scction that tais estiuiator pro-
vidos mi upper t)ound for the discretization errar. Numerical evidente that thc optinial arder of
convergence is obtained with an adaptivc proccdurc bused on this estimator and its coniparison
with other a postedoH errar estimators in the literatura are provídcd through scveral nuiiierical
experiinents in Section 4.
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