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Abstract

We focus on iterative algebraic solvers for saddle-point mixed finite element dis-
cretizations of the model Darcy flow problem. We propose a posteriori error
estimators of the algebraic error as well as a nonoverlapping domain decom-
position algorithm. The estimators control the algebraic error from above and
from below in a guaranteed and fully computable way. The distinctive feature
of the domain decomposition algorithm is that it produces a locally mass con-
servative approximation on each iteration. Both the estimate and the algorithm
rely on a coarse grid solver, a subdomain Neumann solver, and a subdomain
Dirichlet solver. The algorithm also employs a line search to determine the
optimal step size, leading to a Pythagoras formula for the algebraic error de-
crease in each iteration. We suppose that the fine mesh is a refinement of a
coarse mesh, where both meshes need to be formed by simplices or rectangular
parallelepipeds. Numerical experiments illustrate the theoretical developments
and confirm the efficiency of the algebraic error estimates and of the domain
decomposition algorithm.

This work was carried out in collaboration with M. Bastidas Olivares, M.
Vohralik, and I. Yotov. [1].
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