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ABSTRACT
In this paper, we studied the solution of the II type
equation of a fuzzy matrix. And we got that the com-
putational method of the content for realizable matrices
on lattice (0,1].

1. THE SOLUTION OF THE II TYPE EQUATION OF A FUZZY
MATRIX

For a fuzzy matrix B = (bij)n><n we consider the solu-
tion of the II type equation of B.

First by Theorem 3,2 in (9] we verify B whether satisfis
bij = bji € bii’ Vi,j. If B satisfied this condition,
II type equation of B has a solution.Otherwise it has
not any solution,

Second, we study the solution of the II type equation
of the B,

1.1 The solution when the index t = 1

This time we need solve the equation B = Xn 1 ) G

Theorem 1,1 The II type equation of a symmetric fuzzy
matrix B = (bij)n3(n has a solution when the index t = 1

if and only if (b11, ooy bnn)' is its solution and it has
only this solution,

1.2 The solution when the index t = 2

This time we need solve the equation B = Xn>(2 X',

When solveing this equation, we need following basic
equations:

Basic equation 1 x + y = b '
Its solutions are : x = b, ¥y = (0,b)] or x = [0,b),y=b.

Basic equation 2 Xy + 2w = b
Its solutions see the table 1.
Example 1.1 Let
0.8 0.7 0.6

B = 0.7 0.8 0.5
0.6 0.5 0.6



Table 1

x (6,1 (b,1] b b {(o,b) (0,b) (0,1 (0,1
y b b {v,1 [b,1 (0,1 (0,1) (fo0,b] fo,b)
z ({0,117 (o0,b) (O,b) (0,7 b (b,1) (b,1) b

w [(0,b] ([0,1) (0,1 (0,b) [b,1] b b - (b,1)

First. By Theorem 3.2 in {9] we see the II type equation

of B has a solution. P
| . L
Second. (b11, b22, b33) = (0.8 0.8 0.6)' and

b 0.8 0.8 0.6

11
b, (b11 b, b33) =l0.8 0.8 0.6| £ B.
0.6 0.6 0.6

b
ThereforéBby Theorem 1.1 we know the II type equation of
B has not any solution when the index t = 1.

Third. We solve all solutions of the II type equation
of B when the index t = 2. Let B = an2 X', It equiva-

lent to the system of equations (1.5)

(Xqq * X4, = 0.8 (1)
Xqq Xpq + Xq, X5, = 0.7 (2)
[711 %31 % *ag X3z - 0.6 Ei; (1.5)
21 22 ~ 7°
Xpq X3q * Xpp Xz5 = 0.5 (5)
Lx31 + X3, = 0.6 (6)
we obtained that
0.7 0.8 0.7 0.8
X, = |0.8 (0,0.5)] ° X5 =| 0.8 0.5
0.5 0.6 ) (0,0.5] 0.6
0.8 0.7) 0.8 0.7
X, = |(0,0.5) 0.8 X, =| 0.5 0.8
0.6 0.5 | 0.6 [0,0.5]

1.3 The solution when the index t € n

. _ . . _ '
inis time the 1l type eguation of ann is B = Xn)<tx .

i.e.
Dyq eee by Xqq eoe Xqg) (X199 *= Xu1
= L I ) * o » * e o * @ o * o @ *® o @ (1.6)

X

b1n oo b n1 *°° *nt)Xqg o0 Xp¢

It equivalent to the system of equations (1.7).
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Where

-th equation is (i,j = 1, ... ,n; i < J)s
Dij = XiqXgq ¥ eee ¥ XyeXyy
It equivalent to the system of equations (1.8).
X31%351 = Pi;
Xjo%¥50 £ Py

IN

IN

i3
ij
ij
iJ

Xit¥3¢
X11%31
Xi%X52
or Xi3xj3

IN

o o o o

(1.8)

IN 1

IN

XitX3¢ £ Pyj

< b..
bl

Xi1%31 3

or £
*i t-1 %3 t-1 € Py
Xit X3¢ = Py

When solveing system of equations (1.8), we need follo-

wing basic equations:

Basic equation 3 Xy
Its solution is x = b, y = (0

Basic equation 4 Xy
Its solution is x = (0,b), y = {0,1) ; and x =(0,1},y=(0, Y
We can find all solutions of (1.8) with both basic equ-

ation 3 and 4, thus we can find all solutions of (1.7).

Therefore all solutions of (1.6) are

Fqq oo Fqy

L ] * o0 LR )

Tg e Hng )

where %lJ = ﬂxij’ (i=1,...,n; J=1yeae,t). If ‘%13 =¢

b
b}; and x = (0,b), y = b.
b

I INw 0
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for an ij, then the II type equation of B have not any
solution when the index is t.

Example 1,2 Let .

' 0.5 0.3 0.3

B= |0.,3 0.9 0.6
0.3 0.6 0.8/ -

Find the solutions of the II type equation of B when the
index t = e '
Solution, Let B = XBX 3 X', where X3 X3 = (xi.j)BX 3,

It equivalent to the system of equation (1.9).
x11 + X12 + x13 = 005

Xqq Xpq + Xqp Xop + X3 X5z = 0.3
0.3

X9 X39 ¥ Xqp X3z T X4z X33 = T (1.9)
Xoq + X5 + x23 = 0.9
Xoq Xzq + Xpp Xgp + x23 x33 = 0.6
Xzq + Xz, + x33 = 0.8
By Theorem 2.9 in (9], we may let
X, = max {xi1, X5 ’xiB} (i=1,2,3).
By Theorem 3.8 in (9], then x,; = b, ;. Thus (1.9) may
write to
0.5 x4 + 0.9 x4, + X413 Xp3 = 0.3 (2)
0.5 X34 + X5 Xz, + 0.8 x,3 = 0.3 (3) (1.10)
X22 = 0.9 ) (l#)
X4 Xz, g 0.9 x5, + 0.8 x55 = 0.6 (5)
We obtained the table 2.
Every col in th = -
v um in e table 2 (where x11-0.5, x22-0.9, X3

=0.8) is a solution of the II type e i

: ) quation of B when the
;ndex.t=3. By_Theorem 2.9 in (9),to exchange every column
in this solution, we may obtain all solutions the II type
equation of B when the index t=3. They have sixty.



Table 2

X141

x4, |03 (0,.3] 0.3 ©,.3] 0.3 0.3 (0,.3](0,.3) 0.3 (0,.3]
X 43 (0,.31 0.3 (0,.3) 0.3 0.3 0.3 0.3 (0, .3] (0,.3) [0,.3]
x,q |0,.3)0,.3) (0,.3] 0.3 (0,.3](0,.3) 0.3 0.3 (0,.3) 0.3
X22

X,z | 0.6 (.3,.610,.6) (0,.6) (0,.6] 0.6 0.6 [(0,.6) 0.6 0.6
x34 |(0y.3) ©,.3 ©,.3)©,.3)0,.3 0,.31 (0,.3) 0.3 0.3 0.3
X3, (.3,.60.6 0.6 0.6 0.6 [,.6]0,.6) 0.6 (0, .6] [0, .3]
*33

or.| 3,9 5,11 5,9 1,117 3,117 3,11 T,12 T,/ N 1,8

17 15 15 15 15 17 17 1 17 15

1.4 The solution when the index t > n.
This time the II type equation of B is B = Xn.xt X', i.e.

Daq eee Pupl [[Xqq coe Xqn oo ¥y
L B 3N ] o9 o * e ¢ = o 0 O - e o [ 3K BN J . @ O * o @ X' (1.11)
b1n o e @ bnn %1 . 0@ xnn o090 xnt

The solution is similar for solving the equation (1.6), we
do not go into details.

2. THE COMPUTATION OF CONTENT FOR REALIZABLE FUZZY MATRICES

In 1982 Liu Wangjin (1] first introduced the concepts of
the realizable fuzzy symmtric matrix and its content. And
many estimated formulas of the content of a fuzzy symmtric
matrix are gave cf.[1—8). But so far, people can not dire-
ctly compute it. In this section we may compute directly
the content of any fuzzy matrix with the II type equation
of the fuzzy matrix when the content of the fuzzy matrix
is exist.

Definition 2.1 Let BE /U cns If there exist A&/bglx‘n

such that B = A A', then B is called realizable, and A is
called an realization matrix of B.
Definition 2.2 Let BE/b&n)‘n is realizable. Note
Y(B) = min{ m|3 AeM m such that A A' = B},
y(B) is called the content of B.
By section 1 we have that

Theorem 2,1 Let BEAAWlqu is a fuzzy symmtric matrix.

B is realizable if and only if the II type equation of
B has a solution,and r(B) = @ (B).




Example 2.1 Let B is same for the example 1.1, find Y (B).
Solution. By the example 1.1, Y (B) = 2. And this time
all realization matrices are gaved in the example 1.1.

Example 2.2 Let B is same for the example 1.2, find Y(B).
Solution. By Theorem 3.2 in (9),We easy see Y (B)>1.Let

X X
: 11 *12
B =|x,, X5 X119 X21 x31] (2.1)
X X X
x31 x32 12 22 32

We easy verify the equation (2.1) has not any solution.
Then Y(B)> 2. In the example 1.2 we found that the II
type equation of B has a solution when the index t = 3.
Therefore Y(B) = 3. And this time all realization mat-
rices are gave in the example 1.2.
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