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FUzzY¥ PRCXIMITY MATRIX
EQUATIONS OF VARIED ORDER

Li Sang Ho

(Jilin te=scher's Institute of

technician,Chengchun,China)

Ve r£Avence e concept about fuzpy proximiily matrix equa-
tions of varied order, and give the femily of all its
solvtions,

Yeywords: Fuzzy prosimity matrix, Matrix equation of varied
order, Greatest solution, Lower solution.

T. Definitions

T\'rflnitioﬂ 1 . T}" e motriy

<
!‘ 1"11 L 2K 4 I‘1n
R o=
!
1
;~ rn1 L 4 rnn !
S = fugzy rrovirity matrix of nth order, if rii=1, rij=rji.

end rjjé»[cu1‘]. The family of &ll these matrices we denote

by £ .

Tefinition 2 TLet XeR bLe unkmovn snd R,S€ER be given.

Wit 7={®, §+1, ++. }, where K is a naturael number.
Y oR = 8 (1)

[

is egllied the fuzzy oyoniniyy matrix equation of varied
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D R ST -2, R for t-;me K (ioeo mZk)’
X0 +.. OXOR=3.

Tl -
YIOR = e

Coeitlov T i called & o4otyps metrix, if ple Rttt

ToteTermote Yl fawmils of 22101 dype fdempotent motri-
feL.oa T w1 convergont of ‘ndex n.
. Propositions

Tt e i Ao =
Troposition 1 Let A=, then

Froposition 2 Let
Z(r)={ xR | Xy, B={ K, K+1, ... 3} (3)

H(y,k) # p iff y:yz.
s, then
0 k_ k+1_

y::y—_—_ ) =:,7'-=-:y XX}

therefore ve X (y,k), i.e. x(Y9k) # ¢ .

comVersely, if X (y,k) # ¢ , gssume A€ X (y,k), then

2E Ak+1= =y,

an vy = A .

but AT = A ,
thereunon v o= y2

Proposition 3 Let

Z(R,8,K)={ ¢ R | ¥%or=8, E={K,K+1, ...} } (4)

Y (n,s)=§ Yed | Yor=5} (5)
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Thed .’;‘S(R,;\:,ir\;é @ iff Y (R,8)L &%
ot TEZL(R,S,E)4% , let A€X(R,S,K), +then AKoR=s.
b g ok

iy I e — s e —_:A = eseoe .
.

This shows Akz(Ak)z.
Therefore % Y (R,s),i.e.Y (R, )4 .
Conversely, if & (R,S)£ &, then there is a B

Be#(R,S), So that

BoR = 5,
SRre B = 32
“r BeB°, we obbained bhat

&82’-—' s v =Bk=Bk+1= ere

feeording to BoR=S, we have

»
BKOR = 8
Thareunon Be XL (R,S,K), ie€s

H(R,S,K)E &

Prenogition 4 Let

Z(yym)={xeR|x"=y, ye A} (6)

)
5

2 )= {xe Rl %y, ye 43 (D

Snen for m2>2k, we hesve

ZX(ym)= X (y,k) (8)
Froof. For any X € L (y,k),  then
Xg v
o
y = y° (9)

Pecause m = k, there exists a positive integer « , suck
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sr.t *herv, by (2) and (10), we obtain thet
233

4

(

k  om .
X gxg (S ¢

n o ool ,‘ .y
Xg = XO — L\fg 14Ce

X, € X(y,m).

7

et

¢
A1

V)

W(R,5,K)= U (y,k) (10)
ye ¥(s,8)

e not the universal matrix and K7l.

Croof. We can easily obtain thet
Z(r,s5,0)= (1 (U Z(ym)
mnZk  ye ¥ (R,S

B (7)Y, obbain that

&Z'(}T,:u)_:?x (y,k)s

ThoreTore

<

I

@ d
—
&3
- —
0
LIV

el e
oY uw =k,
Thareounon

_f\ { U Z{v,m)) = U dv,k)
m>k  yey(R,S) ved (R,S)

X(®,9,K)= U Z(y,k) .
vey (R,S)

parricular
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X(7,5) = U Tly,x). (11)

€A

trogosition € Let A = (aij)epﬁﬂ )

g0

Eb(bij)é;jz end  AoB=C=(Cy), then

C= A (12)
C = B (13)

sroofe In faet, for any i,j=1, ... , n, we have

e.,.= mex mnin (a.,, )
1J 1<k=<n ik bkl

= mex{min(_aij, b..), min(aii, b..),

Jd 1J
kg?fjmln( 80 th )}

= Mox .s9D. s i
mex {8; 510449 1:3??;; mw_n(aik,bkj)}

= mex( 2150 by ).

v ‘Ld

Theretore C ZA and ¢ 2B
R

Pronosition 7 If R=S or R<KS, S=8°,  then

Y (R,S) £9

“rost.  First suppose thst R=3, +then IoR=S and

{41 ﬂ
I%1=[ .,
L

0 R

Thercfore Ieg‘<pt.gsz,o

If 7<CS end S=S°, +ther
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3

SR £S0S8 = g,
“12), obtein thet
. Son #8.
Thorefore
SR = 9 end 5= 3°,
£€F(R,9).
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equation {1) with

0.3 0 \!'
0.1 v.2 f

1T 0.7 ,
0.7 1 i ,
0.4 0.4 |
0.4 C.4

1 0.7

0.7 1

oo 3
obtain thnt

1 0.6 0.4 0.4
22 0.6 1 0.4 0.4
S loao.a 1 0.7

L 0.4 0.4 0.7 1
(1 0.6 0.4 0.4
2 | 0.6 1 0.4 0.4
0.4 0.4 1 0.7

| 0.4 C.4 0.7 1
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ocbhitalin that
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otraing to the paper (3), he solutions of the equations
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0 Ooﬂ‘r 1 O

‘0.2 0 o 1 |

4 0 o0.20
z
. 17 1 0 0.4
X =
lo.a 0o 1 o
f
0 0.2 0 1
L B
r reaspectivel-s
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gquation
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Txamnle 2 Let us consider egqurtion

1 0.4 0,8 0.5 0.5 ’{

0.4 1 0.4 0.4 0,4

L ]
in e

0.8 0.4 1 0.5 0.5 |
0.5 0.4 0.5 1 0.6 g
! 0,5 0.4 0.5 0.6 1 j
-reording 50 the paper (3) ve obtain that the greetest

coaution of tlie egquation

(1 0.4 0,8 0.5

(@]
°
N

0.4 1 C.4 0.4

(@]
L]
KA

C.5 0.4 0,5 1 016

1 0.4 0.5

I

0
C.4 1 0.4 0.4

~
(] (@] o
L]
N

0.2 0.4 1

(]
N

A

0.5 0.4 0.5 1 0.6
0.5 G.d 0.5 0,6 1
oot The lowver soluticns of this equation be of fornm

-

je} 1
1 a1 0.8 b1 b2

.—-——-———-—-(‘

a £ L. k3
| cv,‘ 1 .i,) A
f:': }(1}7, [:) = 008 & 1 b b
L T2 > 4
i
b G, b, 1 C.6
L

Where  a;=0, b.=0 and o =0.4, b,=0.5, for

Pel *C:i{_ﬂiv 2y 3, 4}7 i?émy
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¢ writer sincere thanks is rlze due to professor Iri-

shusl Wang of Beijing Yormnol Uriversity.
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