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Abstract: In this paper, we discuss the conjugate sub-symplectic matrix solutions of the quaternion equa-
tion AX=B and its optimal approximation. With the relationship between conjugate transpose matrix and
conjugate secondary transpose matrix, the real decomposition of a quaternion matrix, and the Kronecker
product of matrices, the quaternion equation with constraints can be converted to unconstrained equations.
Then the necessary and sufficient condition for the existence of the quaternion matrix equation AX =B with
conjugate sub-symplectic matrix and its general solution expression is obtained. Meanwhile under the con-
dition of the solution set of the conjugate sub-symplectic matrix is not empty, and the expression of the op-
timal approximation solution to the given quaternion matrix is derived. Finally, numerical examples are
presented to show the effectiveness of our algorithm.
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