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TWO-LEVEL NONLINEAR ELIMINATION BASED PRECONDITIONERS FO R
INEXACT NEWTON METHODS WITH APPLICATION IN SHOCKED DUCT
FLOW CALCULATION *

FENG-NAN HWANGT, HSIN-LUN LINT, AND XIAO-CHUAN CAI#

Abstract. The class of Newton methods is popular for solving large spaonlinear algebraic systems of
equations arising from the discretization of partial diffietial equations. The method offers superlinear or quiadra
convergence when the solution is sufficiently smooth andhitial guess is close to the desired solution. However,
in many practical problems, the solution may exhibit some-amoothness in part of the computational domain,
due to, for example, the presence of a shock wave. In thiatgity the convergence rate of Newton-type methods
deteriorates considerably. In this paper, we introducecaléwel nonlinear elimination algorithm, in which we first
identify a subset of equations that prevents Newton fronintggthe fast convergence and then iteratively eliminate
them from the global nonlinear system of equations. We skawvduch implicit nonlinear elimination restores the
fast convergence for problems with local non-smoothnessarexample, we study a compressible transonic flow
in a shocked duct.
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