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Using Multi Level Preconditioners on Unstructured
Grids in Elliptic Boundary Value Problems

M. Bagherpoorfard, S. M. Hosseini
ABSTRACT

This paper consists of two parts. First it talks about simulation of two Multi level preconditioners under
the names of HB( Hierarchical basis) and BPX (Bramble,Pasciak,Xu) for linear elliptic boundary value
problems on polygon domain with Dirichlet boundary condition that is based on Multigrid idea. On the other
hand , this simulation has been done in parallel computing that in addition to saving time it solves the
problem of memory allocation . Since these preconditioners are based on domain with structured mesh, a
technique is introduced based on fictitious space lemma from which each arbitrary quasi-uniform
unstructured triangulation of domain is embedded in auxiliary structured mesh on a square that contains it
and then the aforementioned preconditioners for auxiliary mesh is obtained. Finally by defining an operator
which makes a one-to-one correspondence between the nodal points of initial mesh on the one hand and
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those of auxiliary mesh on the other hand, hierarchical basis and BPX preconditioners are constructed for
initial mesh that are named “art HB” and “artBPX” respectively.

KEYWORDS:

second order elliptic boundary value problems, finite element method, multi level preconditioners,

fictitious space lemma, unstructured triangulation.
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