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DOUBLE ITERATIVE ALGORITHM FOR SYMMETRIC
SOLUTION OF MATRIX EQUATION WITH HIGH ORDER
INVERSE-POWER

ZHANG Xiao-xiao, ZHANG Kai-yuan, SONG Wei-hong
(Dept. of Applied Mathematics, Northwestern Polytechnical University, Xi’an 710072, China )

Abstract: A new iterative algorithm is proposed to get the symmetric solution of equivalent

matrix equation transformed from the matrix equation with high order inverse-power which
is common in many fields such as control theory and stochastic filtering. By using Newton’s
method, we obtain symmetric solution of the above equivalent matrix equation, and with modified
conjugate gradient method, we get symmetric solution or symmetric least square solution of linear
matrix equation derived from each iterative step of Newton’s method. A double iterative algorithm
is proposed to solve the symmetric solution of this kind of matrix equation, and numerical
experiments demonstrate the effectiveness of proposed double iterative method.

Keywords: matrix equation with high order inverse-power; symmetric solution; Newton’s
method; modified conjugate gradient method; double iterative algorithm
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