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ABSTRACT 

In tbis papero recursive VLSI designs for the inversion of 

no~singular matrices and determinant computation are presented., 

The VLSI uetvork for the inversion requir~s a ti Ile 

T = O (n 109 n) and an area A = O (n21093n), ma tcbing the 

area x (tille)2 lavar bound up to logarithaic factors. The salle 

co~plexity is attained by tlte netvork far the cOllputation of 

the determinante 

Index Terms VL5I Design, Area-Time Complexity. Ratrix 

Inversion. Determinant computation. 

~ I~, Il/TRO DUCTlOR ANO PRELlMI HARIES 

In this papero the VLSI inversion of a nonsinqular lIatri: 

and the computation of tlte determinant of a given lIIatrix are 

studied. IIhile several optillal V15I designs for lIatri: 

lIultiplication are knovn (PllR). seelln to be d' _ more 1fficult to 

obtain area-tille upper bou-ds cl t th .n u ose o e (n 4 ) lover bound 

for matrix inversion [SAV). A recursive forllula for aatrix 

inversibn and determinant computation leads 

designs vith operation tille 

T = O (n 109' n) and area 

here to VL51 

Let us recall some results about the structure of the 

inverse of a nonsingular lIatrix. 

PROP05ITIOl/ 1..1 

tet A be an nxn matrix partitioned as 

A [:. :] , where U .. d Z.re s,oare .. 'dces o, si,. 

pxp and (n-p)xCn-p) respectively, with p<n. Boreover, assume 

A. U, Z to be nonsingular. Tb~n th f Il i ç e o ou ng relations hold 

IIhere 

-1 -1 -1 
C U - V Z Il I -u V D 

(1.1) 
-1 -1 -1 

D Z - Il U V, ! '" -2: Il C 
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