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Psuedo-Residual Methods
for nonsymmetric linear systems

Takatoshi Inadu, Takashi Nodera

Faculty of Science and Technology, Keio University

Psuedo-residual method (PRES) is proposed for solving large nonsymmetric systems of linear equa-
tions. This method is one of the generalized conjugate gradient methods which treat the linear system
with right-hand side preconditioner. Discretization of partial differential equations by finite difference
method produces the system like that.

The norm of true residuals may oscillate heavily, because we minimize the norm of psuedo residuals
in each iteration of the method. Therefore we will apply Schonauer’s smoothing algorithm to the PRES
in order to stabilize and accelerate the convergence of the norm of true residuals. Primarily experiments
suggest that the PRES method with smoothing algorithm has almost monotone convergence, but the

cost of its method becomes more expensive than the cost of the method without smoothing algorithm.
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Definition 2.2 (BHLIFEZEIE, Schonauer [3])
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