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Abstrsct
We solve the second open problem of K.H.KIM
and ¥,wW,ROUSH (1] in this paper,

Key words: Fuzzy matrices, Permutation matridee.

The second open problem K. M. KIM wnd ¥.w.ROUCH put forward
in their artical U1] is stated as Tollows?
ffor an idempotent fuzzy matrix K does there exist &

permutation metrix £ such that F=Pir' satisfics 52 1

tor i>j ?
We shall prove the answer is 'yes',kIn fuct,we stuall prove
this fuct is true for any tranegitive fuzzy matrix over &

lattice,
Let {L,/\,\/,O.l } be a completely distributive lattice

such that a Ab equals a @r b (i.e.totally ordered).A matrix
an

cver bL ie calle%h§-fuzzy matrix,or fuzay matrix fcer short,
nx ‘

 hxm
Let L denote the et of all nxm L-fuzay matrices,

. Q
Apnxn fuzay matrixVis calledYtransitive tugzey matrix if

e

D% s D,

o

e gt

* This work was done when the author wus studying at
Beijing MNormal University during the first semester 1963,

undier the direction of Professer Wang Fei-zhuang,



By & short computation,we have the following result.

.&% If _ (du dl _ A: a\" € LY\XTI
a, A, A 2w

ie a4 trunsitive fugzy matrix,then 4&,,A! and PAPT  gsre
trensitive fuzgy matrices for sny permutation maLrix P,
where {.}T,al’a;’a{'\' e Lnn VA, ,A.‘ c Lu\.-\)x(n-n ‘

The main result is

THRORMM ¢ For a trangitive fuszy matrix D there exists
4 permutation matrix P such that ¥ = PP catisfies
f-iJ‘ > fjg for i> j.

PYroof: Uging the inductive method ¢n the order n of D,

n = <,let
’ b = (du du) ‘
du (ht

It dy 2 dyp s let | (l o )
a 1 ’
1

It d, < dza slet 0
oo ( ),
1 0

{t is straightforward to verify that the permutution

matrix ¥ is desired,

ot
Por the caseYn 2 3,put dhyy Ay
N (d& 0, ) |

By the LBMHA and industive hypothesis,there exists a

germuistion matrix Py such that 1’1D48T= (Eij ) satisties

@i

10 > eﬁ fer 1> .

Suppose 1 9 1 o dyq diPT
i‘;: D = = N )
(Oﬂ) (o Pf) ( )“ew‘“

1
~ Py D07
‘;h(}n e_i/_ 2 (SR for 1( J‘;sn. i34} Ptblpl

L) It ey, < €n » then t, e,
E =
€2 Cmn

stlisties ey > el . By inductive hypothesis,we have a
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permutation mautrix Pg such that

T
v ) DT ' D E P e
7= {Pﬁ Q )E ( 2 O) - ?l |T2. Pz \ =(ft‘ )
9 1 0 1 e‘7_?;/. €t ‘)
gaticfies 1., 2 ﬁﬁ for i>»j,since 8225 ;,(%p‘)T, That is to

l‘)’

Sy, 'p 0 1 o
I
(o 1)(0 P-l)

is the¢ cesired permutation matrix for D,

i

b)) It e > €ny othen ey > e must bold for 1<k «<n,

I+

ncty,i,e., ey < e for some 1<k <n, By assumpticn and

the LiMMA,we have €h 2 ey, and E?SE.SO that

e.. (e, e.. ) > e, € m-
1) ZML-",R im N ™m; ) Z Cim N m)

Wippose ey s e ,Then

in
Cak 2 €gn > By A ey = eyy
Lrid Cxi & Cip > €4 Nepk = ean .
Hence,we hove two ¢ontradictory equaelitiesg:
i > @hL > em A Oy = eqp 2 ey,
Cen = Gl N €= egy .
Suppose ey < e, ,Then

Sk > €k 2 8 A & = € > ST

we hiave aconcradiction also

Ik 2 e A eyE e > Sy
Tterefome €y £ gyholds for all k = 243yreyn-1,
Lot 00 01
P, = 01 0 Q
2o . . 1 0
1o -« - 0 0
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sotinties e?: > 61'

Then ( Eé Q;)

.By inductive hypothesis, there exists a

permutaoion matrix Py oouch that

P, 0 -/ W : I ) ,
| )(IT . (P 0)" RREREN iry )
\‘0 1 /\% & /\o 1 e, P’ ey J

. N . l
~ . [}
vy 10! 1 Slnb(. e k

5 2 = Ly ey )7 . Thus
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