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THE HIERARCHICAL UZAWA ITERATION METHOD FOR THE

QUATERNION DOUBLE SADDLE POINT PROBLEM

ZHANG Yan-ting, HUANG Jing-pin
(School of Mathematics and Physics, Guangzri Minzu University, Nanning 530006, C’hina)

Abstract: With the wide application of quaternion in the field of science and technology,

this paper proposes and discusses the iterative solution of the 3 X 3 block quaternion double
saddle point problem. By using the appropriate matrix partition method, the double saddle point
problem is transformed into a generalized single saddle point problem, so as to construct the
corresponding hierarchical parametric Q-Uzawa iteration. Then, by using the eigenvalue theory
of quaternion matrix, the spectral radius of the iterative matrix is analyzed, and the condition of
iterative convergence and the method of parameter selection are obtained. Finally, the complex
representation method of quaternion matrix is used to realize the iterative solution of the system
in Matlab environment. The numerical example verifies the feasibility and effectiveness of the
given iteration.

Keywords: quaternion; double saddle point problem; layered Uzawa iteration; convergence
conditions; parameter selection
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