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LEAST-SQUARES SOLUTIONS OF MATRIX EQUATIONS
AX = B,XC =D WITH SEMI-TENSOR PRODUCT

LI Tao', ZHOU Xue-lin?, LI Jiao-fen®
(Z.Guanga:i Colleges and Universities Key Laboratory of Data Analysis and Computation,

School of Mathematics and Computational Science,

Guilin University of Electronic Technology, Guilin 541004, China)
(Q.Dean’s Office, Guilin University of Electronic Technology, Guilin 541004, C’h'ma)

Abstract: In this paper, we consider the least-square solutions X* € RP*? of the

matrix equations AX = B,XC = D with respect to the semi-tensor product, where matrices
A e R™" B e RM* ¢ e RY* D € R*? are given. By using the definition of the semi-tensor
product, we transform the original problem under semi-tensor product into some related matrix
least squares with the conventional matrix product. Then, combining with the differentiation and
singular value decomposition of matrices, we give the explicit representation of the least squares
solution. Finally, we present some elementary numerical examples to verify the proposed results.

Keywords: semi-tensor product; matrix equations; least-squares solution; singular value
decomposition
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