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ON CONTENTS OF REALIZABLE FL22Y MATRICES
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absiraes

Iro this paper, we introduced Lhe concept of D-M fuzzy
matrix and given metrnods for constracting (Ls realiza-
tion, and cshowed its content r(Bn)=n. Finally, we studied
contents of realizable fuzzy natrices Bn ant stiowed
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In this paper, we used some notations and results in
(11, (2], for brief, these notations und results arc not
list. Please refer to (1) (-] .

1 D=-M matrix and its content

n
Definition: A matrix By=(b;;)el” is called D-M
matrix 1f it satisfies fnllowing conditions:

(1) b‘lj =bji. ’ l,J=1 ,‘2,.0.1'1 ’

(2) by<b, ,  isked, i=1,2,...n ,
(3) by;<by , i<ked, §=1,2,...n .

Theorem 1: Suppose that

by Dz ...by,
b2| b22 .o ‘blﬂ
B, =

@ 6 65 00 880

b/u bﬂl .00 hm
is a D-M matrix, then r(B,)=n and

b, by ...bn
bza . -bin

is a realization of B, .



6§

Proof: Because B, is a D=-M matrix, s» B,1is realizable.
Write AA'=C=(c, ).
If 1i<7:

Cyy =Vl Aaye | k=1,4,...:}
:V{{am/\ajK s R‘J}U{‘*ik’\‘*‘gﬂ 1{;J}}
=Vilag ANt U{a Aoyl k2t
=ViajAaage | kzd}
=V (b Abyn | ki
=V {bix | kzJ}
=by

If i>3:.

cyy =V {a hagk | K=l,c,...0}
=V{{as Ahazk | k<iYU{ayxhagz | k2i}}
=V {{Onazk | kedjUlaghay, | kzi}}
=V{ajAaz | kzl}
=V{b,Aby, | k=i}
=V{b,, | kzij
=b
by

Thus C=AA'=B,, therefor A is a realication of B,..ince

K

J1

A only has n columns , r(B,)<n. From paper (2}, we have
r(B,)zn, therefor r(B,)=n .

2 Estimation of upper bound of contents
of realizable fuzzy symmetric matrices

Proposition 1:If Be 1™ (i=1,2,...m) are realizable
L-fuzzy symmetric matrices and A” is a realization of
B“’, then

B,=B" +B® +...+B™ 1is also realizable and
(A” A" ...A"™) is a realization of B,, and
r(B,)=r(B"” +B™ +...4B" )er(B” )4r(B¥ )+...+r(B) .

Proposition 2: If A is a realization of B, , then
number of different nonzero elements of A is necessarily
more than or equal to number of different nonzero

elements of B, .



69

f'roposition i ds realioan o,
necessarily in L-tir row or j-tn row
Lf biJ occurs neither n i-tnh row of A
of A, the A 1s not realization of 4.

Above propositions are obvious.

Proposition &

mutrix, then

bn bll bI\ .
hq O O e
0 b,0 ..

00b,..
A=n 0 0

00
0 0

0.-0

O'bll

0
‘()
.0
.0

R o)

Din

— Aul/——-’

o)

=(A A

(1)

A(i)

is a realization

Proof: Let

0...0 O R 0 )
O- L] QO O ® ® » 5 86 8 0 0 @ 8 s 00 O O
Oo .0 m bli bj‘+| ‘bii*z o o0 bilH bin
O'o.o b]_ﬁi bi 14t O e e ® O O
Bu)= O. L) O bi*li O bii'l e o O O
0...0 b, O 0 ve. by O
(0...0 bay O O .e. O Dby
then B,=B"+B”+...+B"+ ...+B” and A

1)
of B ,

r(B™)<n-1i

« ..

Let

e blj

O 10

Dosurs

iLs realication,

J-tht row

be a realizabie L-fuzzy symmetric

000 .,.0
b, b Daze o o Das
b,0 O ...0
N bl .0
0 0 bisew.D
00 ...b,0
00

onao an
N

) e’

A

)

. A A(n) )

00 L.W0
000 .,..0
. h,,
0,0 0 v..0
N b0 ...0

b;a Dyy Dsse

00 ...4,0
00 ...0 bya
N O e

of B,, and r(Bn)sﬁigilﬁ

0 0 }

o0

0o 0 i

o 0
.. O pl

Dnn

A(l‘l)

~ N
1)
A

(i=1 ,2’ LY orl)

is a realization
(i=1,2,...,n=-1), r(B")=1. Thus
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(1)

r(B, )=r(s +8 o e a (B ) e (8T
=(n=-")+(n=24. . 404147

n(n-1"
=—7p ]

Proposition 5: Suppose that

(b“ D, «..Dinl

b:‘ b“. L 4 bzn
B, =1 |is & diagonally iominant nalrix.
L bm bm. * e bva
If _ N
bn bu L °bnn bmm )( blm\
bll b22 ’ e -b;n bznﬂ ; B b)m|
. : n 3 :
Bnﬂ A A A . P . |
bm bnz . .bym bnnﬂ i Dy e
bnm b'mz° . -bmln b»ﬁ"ﬁJ meu brmz "'bvmn bnﬁn»rl)

satisfies following conditions:
for 1i,je{1,2,...n}
(1) Dy = bij
(2) Bawag > biner
(3) bimm = Dy e i<J
then  r(a., Jer(B,)+1 .

’

Proof: Obviously, B, is realizable. By using the

proposition 4, we know that

Ay =(A7 A7 Ll WA

byb, ... by 00 ...00 0 0 0 g
50 2220 0 bubp.sobubu .eenn. : : : :
01,...00 0%, ...00 : : : :
U U T 0 0 2

BN I NN Drins  bpw O 8
00 .80 00 2250 aueeee Dun O Don 3
00 «..0 by O 0 2.0 Dam 0 By Domt Do
R Y T =

is a realization of B,, .
Because b,,,, A Db, =D, pi A Dauny , the matrix obtained

by changing O of first row of last bolumn of Anyy fOr by
and canceling last bolumn of A” is also a realization
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- 2l
of Bpy &

Because by A Do < B ADL, Do A Dy =i Abong
the matrix obtained by changing u of second row of last
bolumn of Any for b,,, and cuanc: ling last bolumn of A
is also realization of Bny . We ¢o on doing similarly.

Finally, we chanse 0O of n-th row of last bolumn of Ap,
for bane, , but we can not cancele only bolumn of A",

(see proposition 3) The matrix oi tained by above changing

is written AZ,. , then Am, is a realization of B
r)“ b“ b“ ¢ b" q () () « s e n \") "7) ) e ot .. e J O h'm T
b“ 0 0 0 bu bn bn .. .b,, 8] S « s . Q .. Q N b:m(

0 b,0 ... B,V 0 L..0 bbb ...b, ... O  Q b,

N
00 b,...0 0 b0 ...0 b, " ...0 cee U 0 Dam

Iy

Ae|D00 000 D0Dbesi0 ObY Lo ... 0D b
00 ...b," 00 ...0.0 N ...h,0 e U, B
8 O "'Q bu\ (‘) - 00-(-) ban 1 ) "'\’ b)n ¢ bn—m bm\ hr\vm
D000 D0 .00 N0 LY L0 0 b

by,

¥ b’”"

AM= An :
By
o() ...OO OO ...Oo OO ...OO PP O ) QHM

where A, is a realization of B,. Therefor

P(Bn-ﬂ )5r(Bn )+1

Theorem 2: Suppose that Bpe ™" is a realizable fuzzy

symmetric matrix, then

r(Bn)s£§:1255:§)+1 , for n:4

Proof: we prove it by inductive method.

If l"l=l+ .then
’r(B4)sa=gﬁllléﬁ:§)+1 (see 12) ).

Assume that

r(B. )= k-1 2k-2 +1 1is true for n=k.

If n=k+1 : Let



72

By | voees e ...

by, b., e« Dki o
\blﬂl bkﬂ) 'bK-ﬁK b et K+
b, bz ... O] (b O N el Do
b,, b,, e.eDae D 0 Paww O S Da
| e es e e s veseesss e 4| e e s e e v s 000000980 o e
bkl bua e s «Dkk 0 0 O i v e b,;,Kﬁ b wn
N 0O . ..O 0 \b\eﬁ‘ bK-ﬁZ bb«{b ---bmx bkfﬂ(ﬂ
=Bu) +Bla) .
Write

B = and assume that a realization

of B« 1s

all au_ oooaypw

a; a;; . -al"
A= l where p=£5:1255:§)+1

® 06600800 .

aul aKz o -auP

Obviously,
”d" a 12 o aIP\
a;, a]l . 00 alr
w R RO
A =| eoeeencnns is a realization of B .
a.‘l aK? PO aKP
LO O ® & & O /
Write (e 0 0 ee 0 )
0 b, ket 0 e
N” 0 0 b;n e 0
-

® 0 8 6 0060068 08 5 8 0800 000

O O O o-obﬂ("l

\bKﬂ P2y bm Kb b.(ﬂ (32 e« s @ bwn KH

Obviously,A” is a realization of B® .
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2) a @

w
since By, =B +B , A =(A ) is a realization of
B » Where
d“ .. . e .a|P blkﬂ ----- 00 ----- ao LI ) oo j}
- L4 . . - )
: . O Lol Diag  woveeell e 0
= . L] -
A= : o N 0 N T .0
d,(| . aKF q oooooo [‘) ooooo . ,-) ® u s s oo DKKA!’I
\O ...... 0 bK« K e e .bK,; kel o s o s oo D Wt e 6 o o o o Dt et
N e e - . e
S— Amr——/ Tt

has k+1 rows and p+k bolumns. We discuss by two cases:
(1) If there are two rows in AY , such as i-ti row
and j-th row (i#j), satisfying a;,Aa;n2Dje Noge  for
existing a he{1,2,...p}, we may change O of j-th row or
i-th bolumn in A%’
in A” . the matrix obtained by above changing is written
A% Write A, =" AYY)
realization of B,,, . The number of bolumns of AZ, is

for byu ,a@nd cancele j-th bolumn

* .
, therefor A,, 1s also a

P+(k~1)=£5:11555§3+1+(k-1)=Q5:125E:§)+k

=(k-;)k+1=((k+’l)—1}§(k+’l\—2)+1

ES ) (O )=1)((ks1)=2) g

(2) If for V r,he{1,2,...k} (r+h)
aYJAah")‘bYKﬂAth‘H fOl" \j:/] ,2, [ .p ']
we can prove that

T(Bm)i((k+1)-1)é(k+1)-2)+1

is also hold. (The proof is omitted) Thus

r(Bn)sig:lgiE:§)+1

is hold for n=k+1, therefor

r(Bn)&£2:1%LE:§)+1
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is hold for nzk
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