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The analytical general solutions to
the higher-order Sylvester matrices equation
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(1. Department of Automation, Heilongjiang University, Harbin Heilongjiang 150080, China;
2. Center for Control Theory and Guidance Technology, Harbin Institute of Technology, Harbin Heilongjiang 150001, China)
Abstract: Three completely analytical parametric solutions to the matrices equation A,,,, V.J™ +. - -+ A, VJ+ AV =
B, WJ™2 + - 4+ BiW.J + BoW are presented. These solutions are expressed in terms of parameter vectors, which
provide the design degrees of freedom. These approaches do not require the eigenvalues of J to be distinct or to be
different from the roots of A(s). Moreover, the obtained solutions contain only numerical matrix calculations, which
provide convenience for the computation of these solutions in applications. A numerical example validates the proposed

approaches.
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