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A NETWORK PROGRAMMING APPROACH IN SOLVING DARCY'S
EQUATIONS BY MIXED FINITE-ELEMENT METHODS  *

M. ARIOLIT AND G. MANZINI#

Abstract. We use the null space algorithm approach to solve the augahesystems produced by the mixed
finite-element approximation of Darcy’s laws. Taking intccaunt the properties of the graph representing the
triangulation, we adapt the null space technique proposg®li ARIOLI AND L. BALDINI, A backward error
analysis of a null space algorithm in sparse quadratic programming, SIAM J. Matrix Anal. and Applics., 23 (2001),
pp. 425-442], where an iterative-direct hybrid method iscdbed. In particular, we use network programming
techniques to identify the renumbering of the triangles #hrededges, which enables us to compute the null space
without floating-point operations. Moreover, we extenlyiteke advantage of the graph properties to build efficient
preconditioners for the iterative algorithm. Finally, wegent the results of several numerical tests.
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