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ABSTRACT
In this paper, we present two general representations for the weighted generalized
inverse Ad,W , which extends earlier results on the Drazin inverse Ad, group inverse
Ag and usual inverse A−1. The first one concerns with the matrix expression involving
Moore-Penrose inverse A+. The second one holds on the Kronecker products of
two and several matrices. Furthermore, some necessary and sufficient conditions
for Drazin and weighted Drazin inverses are given for the reverse order law

( AB)d = Bd Ad

and ( AB ) d , Z = Bd , R Ad ,W to hold. Finally, we apply our result to

present the solution of restricted singular matrix equations.
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INTRODUCTION AND PRELIMINARY RESULT
One of the important types of generalized inverses of matrices is the weighted Drazin
inverse, which has several important applications such as, applications in singular
differential, difference equations, Markov chains, statistical problems, control system
analysis, curve fitting, numerical analysis and Kronecker product systems [e.g., 4, 7,
9, 13, 15, 16, 17]. Here we use the following notations. Let M m ,n be the set of all
matrices over the complex number field £ and when m= n , we write Mn instead of
M . For matrix A ∈ M m ,n , let A* be the conjugate transpose of A and rank(A) be the
n,n

rank of A. If A∈ M m is a given matrix, then the smallest non-negative integer k such
that
rank(Ak+1) = rank(Ak)

(1)

is called the index of A and is denoted by Ind(A)=k .
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