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On Property and Application of Real Representation
of a Mixed Type Commutative Quaternion Matrix

KONG Xiang-qiang

Department of Mathematics and Statistics, Heze University , Heze Shandong 274015, China

Abstract: In this paper, studies have been done on the basis of introducing the concept of mixed type com-
mutative quaternion and mixed type commutative quaternion matrix. Firstly, it is proved that the mixed
type commutative quaternion and the fourth-order matrix on the real field are isomorphic. The study of
mixed type commutative quaternion is transformed into the study of the fourth-order matrix on the real
field. Secondly, on the basis of the isomorphism of the 4n th-order matrix in the real field and the mixed
type commutative quaternion matrix, the study of mixed type commutative quaternion matrix is trans-
formed into the study of the 4n th-order matrix on the real field. By means of the properties of real matri-
ces to obtain the series properties of the real representation of mixed type commutative quaternion matri-
ces, and the equivalent condition for the reversibility of the mixed type commutative quaternion matrix is
given. Based on the property of the real representation of mixed type commutative quaternion matrix, the
number of complex eigenvalues of mixed type commutative quaternion matrix and the sufficient and neces-
sary conditions for the existence of eigenvalues are obtained. The Gerschgorin disk theorem on the real
field is extended to the mixed type commutative quaternion matrix. Finally, the correctness and validity of
the Gerschgorin disk theorem for mixed type commutative quaternion matrix is verified by a numerical ex-
ample.

Key words: mixed type commutative quaternion matrix; real representation; matrix eigenvalue; Gerschgo-

rin disk theorem



