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Abstract: In reference [1] the concepts of fuzzy sub-transposed matrix and fuzzy sub-symmetric matrix
has been presented. In this paper, their properties will been expounded.
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0. Introduction
[1] has raised concepts for fuzzy sub-transposed matrix and fuzzy sub-symmetric matrix.. In this
paper, we discuss their properties.

Let L=[0,1] matrix A=(4, ),,,»,>a; € L is called rnx m fuzzy matrix. And L™ is aset of all

nxm fuzzy matrixes. Concepts and signs, which aren’t particularly pointed out in this paper, will be
found in reference [1].
1.Fuzzy sub-transposed matrix and its properties

Definition 1": Let A= @) mm-a; €L, A% =(a;) ) e L™"is called fuzzy sub-transposed matrix

of A, where @y =, pomins HA=1L2n jk=12,m.

Theorem 1 Fuzzy sub-transposed matrix satisfies the following properties:

. { s \ST ,
)\ ] =4

) (AC )ﬂ = (AST )C where A€ is complement of matrix A.

€)) (M)ST = A(AST) where A€ L, Adis equal to the product of the number A and
the fuzzy matrix A.
@) If A,Be L™ then (AUB)" =47 UBT,(4NB)" =4 NBT.

(5) If A, Be L™ then A< B ifandonlyif 4% < B .

&M If Ael™ , BeL™ then (AoB)‘W =B 0 45T Where “o” express the

composite operation for fuzzy matrix.
(7)  Under composite operation conditions of fuzzy matrices,

(40 Ay oore0 4)7 = AT o AT, 0-vn0 AT 0 AT

@8) If Ae L then (Ak )ST = (A‘W)k , where k is positive integer.
2. Fuzzy sub-symmetric matrix and its properties

Definition 2!": Let A= (a;)e L™ and AT =4, the 4 = A means A, japin =4,



i. 7 =12, - n.then A is called n-order fuzzy sub-symmetric matrix.

From the definition 2,we list n-order fuzzy sub-symmetric matrix as fellows:

bn blz b13 o bln—2 bln—l bln
b21 bzz b23 o b2n»2 b2n—l bln—l
b31 b32 b33 T b3n-—l b2n—2 b1n~2
Bn =
bn~2,1 b,,, bn—2,3 by by by
bn—l,l bn—l,2 n-2,2 by, by, by,
bn,l bn—l.l bn—z,l b31 b21 bn

Definition 3 The connecting line of element b,, and b, of the n-order fuzzy matrix is called auxiliary
diagonai.

Definition 4 Let B=(b, Je I, if b,and by, satisfy b,=b, and jrk=ith=ntlthen b, and

y,, are symmetric on the auxiliary diagonal. Where b, , b,, are elements on both sides of auxiliary

i 2

diagonat of matrix B.
Theorem 2 N-order fuzzy sub-symmetric matrix is a symmetric n-order fuzzy matrix on the auxiliary

diagonal.

Theorem 3 b bz,n-1a"'sbn-1,zab

1n° nl

are elements on the auxiliary diagonal of the n-order sub-symmetric fuzzy matrix B= (bu ), here suffix
sum of arbitrary b, on the auxiliary diagonal of B is n+1.

In fact, for B is a sub-symmetric fuzzy matrix, then b,= b, ., (for all b, on the
auxiliary  diagonal of the B) and for bU is an element on auxiliary diagonal of the B, then
ce=n- g+l j=n—i+lso i+j=n+1.1f i=12,---,n, then j=nn-1,---21. So the
lements on the auxiliary diagonal of the n-order sub-symmetric fuzzy matrix B=(bu) is

hooho-.b,,,.b, . where the element’s suffix sum is n+1.

nl

: - - , : .. h(n+1
T'heorem 4 The number of different elements in the fuzzy sub-symmetric matrix is g .

Notice that in the n-order fuzzy sub-symmetric matrix, there are two types of elements. One type

s that B contains two such elements, for all b, in the B its feature is b,= b , and

n-~j+ln-i+

iz j+lorj#n—i+1 atleast one of two exists. Another is that B only contains one such kind



elements, which are the elements on the auxiliary diagonal. The number of them is n, as formula (2-1).

Then, definition can be derived as follows.

Definition 5 In the n-order fuzzy sub-symmetric matrix B, when B contains two b, ,b; can be called

!‘,"

as double-element type. When B only contains one b b,j can be called as single-element type.

,j b
‘Theorem 5 Let B=(b,) € L™ is fuzzy sub-symmetric matrix, then the elements of formula (2-1)

-1
listed are all single elements for B, and the number of double elements for B is ﬁ(ﬁz—-—) .

Definition6 Let B=(b; ) € L™ ,if i row vector of B can be signed as(b;,,b,,,*,b,,),i € {1,2,- . -,n} ,

bin
and n-i+1 column vector of B can be signed as ) , then i row vector of B and n-i+1 column

i2
b,

bin

vector of B are anti-symmetric each other. It can be noted as (b,,,b,,,*+,b, )" = b.

i2

Loa

Theorem 6 Let B=(b,) € L™ is fuzzy sub-symmetric matrix, for i=1,2, ...,n, i row vector of B and

n-i+1 column vector are anti-symmetry each other.
It is can be seen that in the structure of fuzzy sub-symmetric, the auxiliary diagonal is symmetric
axis, i row and n-i+1 column are anti-symmetry each other.
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Proceedings of 5th International Conference
Fuzzy Sets - Theory and Applications

January 31 - February 4, 2000, Liptovsky Jan, Slovakia

The biannual International Conference FSTA is traditionally organized in Liptovsky Jdn, Slovakia,
by Slovak University of Technology in Bratislava, Military Academy in Liptovsky Mikulds$ and Slo-
vak Academy of Sciences in Bratislava. At 5th FSTA’ 2000, 114 participants from 18 countries
gave a lot of valuable talks.

Based upon presented talks, several authors were invited to prepare full versions of their contribu-

tions. Their reviewed final versions will be published as special issues of the following internatio-
nal journals:

Fuzzy Sets and Systems (L. Godo, S. Gottwald, P. Hdjek, eds.),

International Journal of Uncertainty, Fuzziness and Knowledge Based Systems (T. Calvo, B. De
Baets, R. Mesiar, eds.),

Soft Computing (F. Chovanec, A. lorgulescu, B. Riecan, eds.),

Kybernetika (P. Vojtds, S. Zadrozny, eds.),

Tatra Mountains Math. Publ. (A. Dvurecenskij, M. Kalina, eds.),

and nine contributions are published in this issue of Busefal.

The next 6th FSTA’ 2002 will be organized again in Liptovsky Jdn at the beginning of February
2002.
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