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Let =(,+°) be a commutative Semiring with 0,1,
A element x of the semiring is said to e
additively invertible in if xty =0for sy £
multiplicatively invertible in if Xy =1for someye .
The semiring 1S said to be
(i) a Boolean semiring if x2= x for all x ¢ |
(i) an additively inverse semiring if ( 1) is an
inverse semigroup,and for x £ , let x denote the inverse of x in
the inverse semigroup ( ),
(i11) a semifield if (Sv{o},) is a group.
For an nxn matrix A over S, Aij will denote the element of A

In the |52 yuw ana uic Jm LU, @G UIG WUDTLIVE GCLTHHANaIL UT A,

det+A the negative determinant of A det A and the permanent of A
per(A), are defined respectively by
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PIA = g (2 ato!
where is the permutation group of degree , » s the alternating
group of degree and £ =""A.

In this thesis 5we characterize invertible matrices over a
Boolean semiring, an additively inverse semiring and a semifield as

follows

Theorem 1. Let  be a Boolean semiring and A an nxn matrixover .
Then the matrix A is invertible over ifand only if

() per(A) =1and

(i) 24)M<=0frall 1I5%£{12,..., }, ]+ k

Corollary 2. Let be a Boolean semiring  and Aannxnmatrix over .
Then the matrix A is invertible over ifand only if

() per(A) =1anw

(i) 204, =0forall ijk £{I.2,.., } 1]k

Theorem 3. Let e an additively inverse semiring and Aan nxn matrixk
over . Thenthe matrix Ais invertible over if and only if
() det+tA+ (det A is multiplicatively invertible in  and
(i) A.AMN is additively invertible in - for all i,j,k in
(12,.,..5} ]k

Corollary 4. Let e an additively inverse semiring and Aan
0 matrix over . Then the matrix Ais invertible over if and
only if
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() det+A+ (det~A) is multiplicatively invertible in  and
(i) AYAY is additively invertible in for all i,jk in
i,2, . ,r.}5i e k.
Theorem 5. Let  be a semifield which is not a field and Aa square

matrix over . Then the matrix Ais invertible over if and only if
every row and every colum of Ahas exactly one nonzero element.
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