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The convergence of an adaptive mixed finite element method for second order elliptic
problems defined on simply connected bounded polygonal domains is analyzed in this
talk. The main difficulties in the analysis are posed by the non-symmetric and indefinite
form of the problem along with the lack of the orthogonality property in mixed finite
element methods. The important tools in the analysis are a posteriori error estimators,
quasi-orthogonality property and quasi-discrete reliability established using representation
formula for the lowest-order Raviart-Thomas solution in terms of the Crouzeix-Raviart
solution of the problem. An adaptive marking in each step for the local refinement is based
on the edge residual and volume residual terms of the a posteriori estimator. Numerical
experiments confirm the theoretical analysis.

REFERENCES

[1] R. Becker and S. Mao, An optimally convergent adaptive mixed finite element
method, Numer. Math., Vol. 111, 35-54, 2008.

[2] C. Carstensen, and R. Hella, An optimal adaptive mixed finite element method,
Math. Comp., Vol. 80, 2011, 649-667.

[3] C. Carstensen, and R. H. W. Hoppe, Error reduction and convergence for an adaptive
mixed finite element method, Math. Comp., Vol. 75, 1033-1042, 2006.

[4] L. Chen, M. Holst and J. Xu, Convergence and optimality of adaptive mixed finite
element methods, Math. Comp., Vol. 78, 35-53, 2009.

http://www.math.iitb.ac.in/~neela/
http://www.math.iitb.ac.in/~akp/


Asha K. Dond, Neela Nataraj and Amiya K. Pani

[5] H. Chen, X. Xu and R.H.W. Hoppe, Convergence and Quasi-optimality of adap-
tive nonconforming finite element methods for some nonsymmetric and indefinite
problems, Numer. Math., Vol. 116, 383-419, 2010.

[6] K. Mekchay and R.H. Nochetto, Convergence of adaptive finite element methods for
general second order elliptic PDE, SIAM J. Numer. Anal., Vol. 43, 1803-1827, 2005.

2


