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Abstract. In this paper, we investigate representations of the Drazin inverse of a 22�  block matrix. The 
Drazin inverse of a matrix is very important in various applied mathematical fields like machinery and 
automation, singular differential equations . We give a explicit representation of  the Drazin inverse of a 
block matrix.  
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1. Introduction  

Let nn

C
�  denote the set of nn�  complex 

matrices. The smallest nonnegative integer k  
such that )()( 1 kk

ArankArank �� , denoted by 
)(Aind , is called the index of A . The Drazin 

inverse is the unique matrix nnd

CA
��   

satisfying 
kdkddddd

AAAAAAAAAAA ��� �1,, , 
where )(Aindk � . We denote by d

AAIA ��� .  
For nn

CA
��  we define 

n
IA �0 , the identity of 

order n , even if 0�A .  
The Drazin inverse of a matrix is very 

important in various applied mathematical fields 
like machinery and automation, singular 
differential equations, singular difference 
equations, Markov chains, iterative methods and 
so on[1,2]. We introduce briefly an application 
of the Drazin inverse of a  block matrix[2]. 

    In this paper, representations for the Drazin 
inverse of 22� block matrix M , under the 
following conditions that  

0000 2 ���� CADCABDCBDBD
���  

and so several results are generalized. 
Lemma 1.1 [3]Let nm

CA
��  and mn

CB
�� , 

then BBAAAB
dd ])[()( 2� . 

Lemma 1.2 Let mm

CA
�� , then 

222 )()( AA
d � . 

Lemma 1.3 (see [5],)   Let ��
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a 22�  block complex matrix, where mm

CA
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CD
�� with 
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with  � � � � � � 1��� DindAindMind .  
 

Lemma 1.4 (see [5],)   Let ,, nn

CQP
�� where 

� � � � sQindrPind ��  , if 
00 2 �� PQPQP then 
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2. Main Results  
Theorem 2.1 Let ��
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block complex matrix, where mm

CA
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where 
� � � � BCDBCADBCA

DDDD
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Proof.  Let QPM �� where 
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This result generalizes the result under the 
condition 000 ��� CADCBDBD

��  in [4] 
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