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Semi-Pdsitive Definite Quaternions Matrices*
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In this paper we gave a definition of norm of quaternion matrix, at the
base of this we =stimated eigenvalues of product of two self-conjugate semi-
positive definite quaternions matrices, generalized and improved correcponding
results for hermitian positive definite matrices in (5 ],

Let Q denote real quaternion field. If x=a +bi+cj+dkée Q, where a, b, c,
d are real numbers, we write X=a- bi-cj-dk and N(X) = a% b+ c*+d?, Let
Q denote the set of all mx » matrices, GL,¢(Q) denote genenal linear group .
over @, SC_(Q) denote the set of all nx n self-conjugate matrices, If P& o,
then P* denoie trasposed conjugate matrix of P, We also write A>0 (4>
0), if 4 be a semi-positive definite (positive definite) self-conjugate matrix.

: B, B;
Lemms | Suppose B= (B‘ B’) >0 then equation B X*= B, have a solu-
2 3

. ’
tion for X.

Prove since B> (0, hence B,>(0 by proposition 1-in (1 ]. Moreover, by
(2] we known there exists a generalized unitary matrix U such that UBIU‘=
diag (4,, *-, 4)> 0. Now it is easy to see that

U 0_ B B, U o UBU* UB;
= =>0.
Co 1)(132 B,)(o 1)« B,U* BJ)

Using Lemma_ 4 in [ 4], we can knew, if 4, =0 then all elements of the

ith-rows of (UBU* UB;) are zero. It is easy to see that

U* o
-rank(B, B}) =rank U(B! B:)( 0 1)
= rank(UBU* UB}) = rankB,
Evidantly this implies that equation B,X'=B;' have a solution by [ 3].
Definition | Suppose 4, is maximum eigenvalue of |4"4, where 4 Q"",
then [4]=2}"? is said the norm of the matrix A,

Definiton 2 If A€ Q"“, XEQ"X‘l, A€Q, AX=AiX then A is called eigenvalue
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