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1. Introduction

Consider the following saddle-point linear system:
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where M € CP*P is an Hermitian positive definite matrix, £ € CP*? is a rectangular
matrix satisfying ¢ < p, and f € CP19 is a given vector in the range of A € CP+0)x(p+a)
with f; € CP and fy € CY. This kind of linear systems arise in a variety of scientific and
engineering applications, such as computational fluid dynamics, constrained optimiza-
tion, optimal control, weighted least-squares problems, electronic networks, computer
graphics, etc., and typically result from mixed or hybrid finite element approximation of
second-order elliptic problems or the Stokes equations; see [1-5].

When matrix E is of full column rank, the saddle-point matrix A is nonsingular.
A number of effective iteration methods, such as matrix splitting iteration methods,
minimum residual methods, Krylov subspace iteration methods, etc., have been proposed
in the literature to approximate the unique solution of the nonsingular saddle-point
problems (1.1); see [6-12] and the references therein.

Split matrix A into its Hermitian and skew-Hermitian parts as A = Ay + Ag, where

(A+A*)=<AO4 8) As = (A—A*):(_?E* f) (12)

Let Kp and Ky be, respectively, the strictly lower-triangular and the strictly upper-

Ap =
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triangular parts of Ag satisfying

0 0 0 F
ASICLJF’CU(_E* 0>+<0 0). (1.3)

Recently, on the basis of the above two splittings, Krukier et al. [13] proposed a general-
ized skew-Hermitian triangular splitting (GSTS) iteration method for solving the linear
systems with strong skew-Hermitian parts. The iteration scheme of the GSTS method is

w0 = u®) 2 Bwy,wo) "t (Au® — f), (1.4)

where 7 is a positive parameter and

B(wl,wg) = (BC—FUJlKL)BC_l(BC—FWQICU). (15)
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