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Kronecker Product Decomposition
of Quaternion Matrix and Its Optimal Approximation
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School of Mathematics and Physics, Guangxi University for Nationalities , Nanning 530006 , China

Abstract: The decomposition problem of a quaternion matrix has been discussed in Kronecker product
sense, namely for a given quaternion matrix A, whether two quaternion matrices X ,Y exists so as to A =
X®Y, and the existence conditions of square root of A and its calculation method have been found out. In
the whole process, it is mainly used partitioning of A and rank of a vectorized matrix, the necessary and
sufficient conditions exists Kronecker product decomposition of A and its decomposition method have been
obtained. When the above decomposition does not exist, optimal approximation is given by singular value
decomposition of a vectorized matrix. Meanwhile, the conditions for equality XX =A and the formula for
calculating square root X has been deduced by the definition of Kronecker product. Finally, two simulation
examples have been given to illustrate the validity and feasibility of the method.
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