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ABSTRACT
In this paper we preliminarily discussed the condit-

ions that a II type equation of a fuzzy matrix has a so-
lution.
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3, THE CONDITIONS THAT A II TYPE EQUATION

OF A FUZZY MATRIX HAS A SOLUTION

Let B = (bij)an' In B let b, b;,, and b ; do not
change, but change bii for bin' And change other elements
for zero, we get a fuzzy matrix B;. i.e.
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Definition 3.1 Let B = (bij)an. Both (3.1)

are called the principal submatrices of B,

Theorem 3,1 Let B"(bij)nxn' If bin"'bnis bnn’ the II
type equation of every principal submatrix of B has a
solution when the index t = 1.

Theorem 3,2 The II type equation of fuzzy square ma-
trix B = (bij)nx o has solution if and only if

(1) Vi,J, bi,j=bjj_.; and
(2) Vinj’ bj_j_? bij'
Proof. =» By Theorem 2.10, (1) holds. Let A =(a,

i )n Xt
is a solution of II type equation of B when the index is t.



Then B =.A A . Therefore:

A <' t = t (a Aa ) = b,
biy = V. (aphagd € v, (o) =V, Ponchene’ = P

&= For BZGMZ x p» then II type equation of B, has solution.
We suppose B. .& A ' , and B satisfi
n-1 (n-1) x (n-1) n-1
¥ i,3, byy=byy, and by;2b,4, and the IT type equation of

B has solution.

For Bne-’unxn' We have -

By =B,+B;+B,+ ...+ B , (3.3) )
By Theorem 3.1, the II type equation of B1, eee 5 OF Bn-1

has solution, respectively,
We say that the II type equation of BO also has solution.

Because let
b‘l‘l tee b‘ln-']

B*= ®® 0o 000000 r00e

bn-‘l 1 °°° bn-'l n-1

The elements of B satisfi Vi,j, bij=}’aji, and by;=b, .

Then by inductive assumption, the II type equation of Bthas
a solution. Now
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By Theorem 2.1, the II type equation of .B also has a sol- |

ution. Therefore by Theorem 2.2 we gave thHe II type equa-
tion of (3.3) has a solution . i.e. the II type equation

of ann has a solution.
Theorem 3.3 The II type equation of B = (bij)nx n has a .

solution if and only if
(1) vi,3, bi.j"bji; and
(2) ¥i,3, bijsbii; and
() bnde bayg gy
Theorem 3.4 Let B = (bi') , and U = oo
J'nxn i, i i
1 2 * o0 n

s where b, .=b

. ' ® #*
is a permutation. And let B = (bij) 1370ty 54 |

(i,3=1,2,44.sn). Then

(1) If the II type equation of B has a solution, the
I1 tyge equation of B* also has a solution,

2

(2) If A = (aij)nx n 1S g solution of the II type eg-

nxXxn



" uation of B, let A= (a¥.) , where a’ .=a (1<
ij’nxm ij=e 0(i) J

i€n; 1£j<m), A*® also is a solution of the II type eg-
uation of BX,

Now we consider the necessary and sufficient condition
which II type equation.of a fuzzy matrix has a solution
when the index t = 1.

Theorem 3.5 The II type equation of a fuzzy matrix B n

nx
has a solution when the index t = 1 if and only if a
solution matrix has form A = (a1, cee 5 A",

n

In the decument [8] has definition:

If a row (or column) of a fuzzy matrix A has identical
elements, then this row (or colummn) is called the same
element row ( or column) of A. If the minimal element of
a fuzzy matrix A forms a same element row (or column) of
A, then we are say that the row(or column) can be crossed
out, and other rows (column ) form a new matrix, which is
called a submatrix of A.

Theorem 3,6 The II type equation of a fuzzy symmetrical

matrix an n has a solution when index t=1 if and only if

for B and its submatrices can be crossed out rows and co-
lumns step by step up to a 1X 1 submatrix. And a solution
matrix is the column vector to contain maximal element of B,

Theorem 3,7 Let II type equation of AéJL(n nhas a solu-

tion. B(A) = 1 if and only if fuzzy relation N-D equation
of A has a solution and 6(A) = 1.
Theorem 3,8 Let the II type equation of B = (bij)nj(n has

a solution, and A = (aij)nx n 18 a solution of the II type
equation of B . Then aij have properties as following:

(1) Vi, let ay Kk, = max.{ai1,...,aim} , then aiki=bii;

(2) To correspond every element b;jof B, the element a),
(1=i or j) in A is exist so that alk=bij;

(3) If both aj, and ayy  are situated in same column,

. _ i J_

i.e. when ki‘kj’ then bij = biiﬁ‘bjj'
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