II TYPE EQUATION OF A FUZZY MATRIX (I)

Wang Hongxu
Dept. of Basic. Liaoyang Petrochemistry Engieeing
Institute, Liaoyang, Liaoning, CHINA

ABSTRACT :

In this paper we presented a definition of the II type
equation of a fuzzy matrix, and we discussed prelimina-
rily its properties.,
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1. PREFACE

Liu Wangjin (1) introduced the concepts of the reali-
zable problem of a fuzzy symmetric matrix and its content,
And many estimated formulas of the content of a fuzzy
symmetric matrix are gave [see 1—5] . But so far, the
people can not directly compute it. when the content of
a fuzzy matrix is exist, we may compute directly the con-
tent of the fuzzy matrix by the II type equation of the
fuzzy matrix.

2. II TYPE EQUATION OF A FUZZY MATRIX

In the paper (6) we were define fuzzy relational N-D
equation of a fuzzy matrix. Here we shall define II type
equation of a fuzzy matrix.

Definition 2.1 Let BEJbLnx n is a non-zero fuzzy matrix.
A equation in the form of
L
Bixn = %nxt *txn (2.1)

is called a fuzzy relational non-deterministic equation
of II type of B, or a N-D equation of II type of B,and
or a II type equation of B. (Where B is known, and X is
unknown). The t is called its index. The xn)<t such that
(2.1) holds is called the solution of the equation when
the index is t.

The following properties on the II type equation are
easily proved:
Theorem 2,1 Let for an index t, the II type equation

of Béjl.nx o has a solution A = (aij)n><t' We write a=



Tis {aij . And if some columns are increased in the A, all

increasing elements are no greater than the a, and we shall
get a fuzzy matrix A¥. Then the A%¥is also a solution of the
eguation, .

Theorem 2.2 Let B1, BZE‘LLn><n’ and the II type equation
of 31 and B2 have a solution when an index is t. Then the

II type equation of B1 + B2 has also a solution when the
index is t. ‘

Theorem 2.3 Let the II type equation of BéMnx n has a

solution when an index is t. Then the II type equation of
kB has also a solution when the index is t, where ké€(0,1].

Theorem 2.4 Let the II type equation of Béjlr“<n has a
solution Abxt * And if the row p and the row q of the B

are exchnged, at the same time the columm p and the colu-
mn g of the B are excgnged and we shall get B¥, Then the
ITI type equation of B has a solution A¥when the indexis t.
where we shall get A¥if the row p and the row g of the A
are exchenged.

Theorem 2.5 Let the II type equation of B = (b,.)

ij'nx n
has a solution when an index is t. Then II type equation of
b11 LN I 3 b1j .
B = eee ece soe (J=1'290-.,n)
b.. ... b.
J1 b33

has also a solution when the index is t. ,
Theorem 2.6 Let the II type equation of BQAAW1xn has a

solution when an index is t. The some rows of the B are
deleted, at the same time corresponding columns of the B.
are also deleted .We shall get B¥ Then the II type equa-
tion of B*has also a solution when the index is t.

Theorem 2.7 Let the II type equation of B€¢Lkn)<n has a
solution when an index is t . We insert a row of the same
elements in the B, at the same time insert the corrsponding
column of the same elements 1n the B. We shall get B*., Then
the II type equation of the B*has also a solution when the
index is t.

Theorem 2.8 Let the II type equation of B€ M . has not

any solution when an index is t = s. Then II type equation
of B has not any solution when the index t<s.

Theorem 2.9 Let the II type equation of BGkanx , has a
solution A when an index is t. We transpose two columns of
the A, and get a matrix A¥. Then the A*is a solution of the
IT type equation,



Theorem 2.10 If the II type equation of B€A has a

nx n
solution when an index is t. Then B is symmetrical,
Definition 2.2 Let Be€M is symmetrical. If the II

nxn
type equation of the B has a solution when an index is t.
We are called the II type equation of B has a solution,

Theorem 2.11 The set of all nxn fuzzy matrices such that
the II type equations of these fuzzy matrices are solution
forms a fuzzy linear space.

Definition 2.3 Let BejAlerlis a symmtrical, and let

ﬁ(B) = min { t | the II type equation of B has a solution}.
Then the @(B) is called the minimum index when the II type
equation of the B has a solution.

Obviously if the II type equation of BEAArlxn has a solu-
tion, then @ (B)> 0, If it has not any solution, then g(B)=0.
Definition 2.4 (11 Let Be"*nx.n is symmetrical. B is s?id
to be realizable if there is Aé,b(nx n such that B = A A .,
The A is said to be a realization of B.

And let

1
#(B) = min {m| 31\€Airlxrn, such that B = A A } ,

the ¥ (B) is called the content of B

We easy see that for arbitrary fuzzy symmtrical matrix B
have @ (B) = ¥ (B). Therefore we may compute directly the
content of the fuzzy matrix by the II type equation of the
fuzzy matrix.
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