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On M Self-Conjugate Solution
of Quaternion Equation AXB+CXD=E

LAN Jia-xin, HUANG Jing-pin, WANG Min, MAO Li-ying

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

Abstract: This paper aims at extending the concept of M symmetric matrix on real number field to the for-
mation of M self-conjugate matrix on quaternion field and discussing M self-conjugate matrix solution of
quaternion equation AXB+CXD=E and its optimal approximation. With the complex and real representa-
tions of a quaternion matrix, the Kronecker product of matrices and the specific structure of a M self-con-
jugate matrix, the quaternion equation with constraints can be converted to an unconstrained equation and
to overcome the difficulty of non-commutative operation of quaternion multiplication. Then the necessary
and sufficient conditions for the existence of the quaternion matrix equation AXB+CXD=E with M self-
conjugate matrix and its general solution expression have been obtained. Meanwhile under the condition of
the solution set of the M self-conjugate is not empty, by applying block matrix technology and matrix vec
operator, and the expression of the optimal approximation solution to the given quaternion matrix is de-
rived. Since M self-conjugate matrix is a generalization of self-conjugate quaternion matrix, the obtained
results extend the type of structural solutions of this equation. Finally, we provide numerical algorithms
and numerical examples to exemplify the results.

Key words: quaternion field; matrix equation; M self-conjugate; Kronecker product; optimal approxima-

tion
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