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Hermite Positive Definite Solution of Nonlinear
Complex System X" —BX—C=0

HUANG Jing-pin, XIONG Hao, ZHANG Shan-shan

College of Science, Guangxi University for Nationalities, Nanning 530006, China

Abstract: Nonlinear matrix equations are widely used in fields of control theory, dynamic programming,
ladder networks, and stochastic filtering. The Hermite positive definite solution of the m—th asymmetric
complex system X" —BX—C=0(m==2) under the certain conditions has been discussed. The necessary and
sufficient conditions for the existence of positive definite solutions of this system have been given, and the
roots of two algebraic equations been used on the based on minimax eigenvalues of the coefficient matrices
and Brouwer fixed point theorem, the existence interval of positive definite solution is obtained. In order to
use the iterative method to find the positive definite solution of the system, a nonlinear system has been
given with the same solution and symmetric structure. Then, the three iterative schemes corresponding to
B are positive definite, negative definite and indeterminate are constructed respectively, and by the proper-
ties of the relative algebraic equations, the convergence of these iterations are proved. At the same time,
according to the features of each iteration, the selection method of iteration initial matrix is given. Finally,
a simulation example is given to illustrate the validity and feasibility of the method.

Key words: nonlinear complex system; Hermite positive definite solution; existence; iterative algorithm
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