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1 Introduction

The theory of fuzzy sets is used in various Mathematical diethdeh ] 1965 developed the concept of fuzzy sets
which is the basis of fuzzy Mathematics. Since then variessarchers worked on the development of fuzzy set theory.
Atanassov 2,3,4,5,6,7] has given idea about intuitionistic fuzzy sets. Im and L8esfudied about the determinant
of square intuitionistic fuzzy matrices (IFMs). Pal et.€] fliscussed (IFMs). Pal and Shyamal[ defined distance
between (IFMs). Bhowmik and Pall, 12 discussed few properties of (IFMs) , intuitionistic citant fuzzy matrices
and generalized (IFMs). Meenakhsi and GandhimatB] fleveloped intuitionistic fuzzy relational equationsir&m
and Murugadasl4,15] developed the concept of semiring and sub-inverse of (lFMsirugadas and Lalithalp, 17,

18] applied implication operators and defined sub-inversigvgrse and decomposition of (IFMs). The authat§][
have studied reduction of rectangular (IFM). The theoryFifllis very important for the study of intuitionistic fuzzy
relations. Thomasor2p] studied about the convergence powers of fuzzy matrix. leiged the sufficient condition for
convergence of fuzzy matrix. Buckle]] Ran and Liu P2 and Gregory et al.Z3] after using max-min operation of
fuzzy matrix obtained only two results, either the fuzzy rixatonvergences to idempotent matrices or oscillates ttefin
period. HashimotoZ4] explored the convergence of the power of a fuzzy transitiatrix. Lur et al. R5] studied about
convergence of powers for a fuzzy matrix by using maxmin arc-arithmetic mean operations. Kolodziejczya6[
discussed convergence of powers of s-transitive fuzzyixadin [ 27] studied the convergence of powers of controllable
fuzzy matrix. He also showed that controllable fuzzy matscillate with period equal 2. Nol2§ worked on the
convergence of powers of reciprocal fuzzy matrices and cedisome properties. Kolodziejczy@#g examined canonical
form of s-transitive fuzzy matrix by using max-min trangitifuzzy matrix. Chenggon@)] discussed canonical form of
the s-transitive matrices over lattices. Hashim@&4 ftudied canonical form of the transitive fuzzy matrix. Heluced a
transitive fuzzy matrix into the sum of a nilpotent fuzzy mdatind a symmetric fuzzy matrix. Lee and Jeog][studied
some properties of canonical form of transitive IFM. An netgting problem in the theory of IFM is the convergence of
the powers and canonical form of s-transitive IFM. Many austworked on this problem. The purpose of this paper is to
discuss the convergence of the powers and canonical forhedFiM.

* Corresponding author e-mafladderriyazO1@gmail.com ®© 2017 BISKA Bilisim Technology


 http://dx.doi.org/10.20852/ntmsci.2017.173

230 BIS K A R A Padder and P. Murugadas: Convergence of powers anchicahtorm of s-transitive intuitionistic...

2 Definitions

Definition 1. [2] An Intuitionistic Fuzzy Set (IFS) A in X (universal set) isimed as an object of the following form
A= {(x, Ua(X),va(x))/x € X}, where the functionsiia : X — [0,1] and va : X — [0, 1] define the membership function
and non-membership function of the elemeatX respectively and for everyeX : 0 < pa(X) + va(x) < 1.

Atanassov introduced operatiofsx') V {y,¥') = (max{x,y} ,min{X,y'}) and{x,X) A {y,y') = (min{x, y} ,max{X,y'}).
Moreover, the operatiofx,X') — (y,y') defined by

(X)) if (x,x)
X)) = 1
(X)) — (yY) {<o,1> f 00x) | (1)

Definition 2. [33] Let X = {x1,X2,...Xm} be a set of alternatives and ¥ {yi1,y,...yn} be the attribute set of each
element of XAn Intuitionistic Fuzzy Matrix (IFM) is defined by-A ({(xi,y;), Ha(Xi,Y;), Va(Xi,Y;j))) fori=1,2..m and
j=121,2,..n,wherepa : X xY — [0,1] andva : X x Y — [0,1] satisfy the conditio® < pa(x,Yy;j) + va(x,yj) < 1. For
simplicity we denote an intuitionistic fuzzy matrix (IFMyamatrix of pairs A= ((&; ,a1-’j }) of a non negative real numbers
satisfying & +aj; < 1for alli, j. We denote the set of all IFM of order xm by Fmn.

FornxnlFMs Q= ((gij,qj;)) andS= ((sj,s;)) with their elements having values in the unitinter\@al], the following
notations are well known:
QVS= ({(aij Vsj,dij Asj))
QAS= (<qll NS, G VSj)
({6, Gi) — (S61:61))

(
((quaq” (sj,Sj)) (Componentwise)
Q>< S (({Gha A s1j, Gy V'Spj)) V (Gl A S, GV Spp)) V-V ((Gin A S O V )
Qk+l Qk % (37
Q' = = ((9ji,dj)) (Transpose of Q)
AQ=Q+QT,
0Q=QAQT,
Q < Siff qjj <sj,q; > foralli,j €(1,2,3,..,n)
Q < S= eitherq;; < sj, andqj; > g foralli,j € (1,2,3,..,n)
Q <RM iff(<qﬁ,qf,-k> : (o.M foralli,j € (1,2,3,..,n)
Q< Siff ({(sj,s;) = (0,1) = (dj,q;) = (0,1) foralli,j € {1,2,3,...,n})
The IFM Q is called max-min transitive 2 < Q, convergent |ka Qk+1 for some positive integer k, symmetric if
Q=Q', idempotent ifQ? = Q, and nilpotent ifQ" = ((0,1)). IFM Q is said to be s-transitive iffoti, off) > (0l Of;) @and

<QkJanj> <qjkaqjk> <q.1,qi,—) (q,.,qji> for any indexes, j,k € {1,2,3....n}, such that £ j, j £k, i #k.
RemarkFor any IFMQ = ((qij,qj;)) itis easily seen thad (AQ) = AQ.

RemarkFor any IFMQ = ({qj; ,qi’j )) itis easily seen thdflQ is symmetric.

Theorem 1.[32] If Q = ({gjj,q;)) any IFM then Q= AQV UQ

Theorem 2.[32] Let N and S be a nilpotent and symmetric IFMs, respectivilgnThere exists a permutation matrix P
such that T= ((tij,t;)) =P x (NV S) x PT satisfies(tij,t/ i) > (i, tj) fori > j.

Theorem 3.[32 For a transitive IFM Q, there exists a permutation matrix Resthat T= ((tij,t{j)) = P x Q x pT
satisfiestij, tf;) > (tji,tj;) fori > j.
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3 Results

Theorem 4.1f Q = ({dj, q;)) is max-min transitive IFM then @ ((dj,q;)) is s-transitive IFM.

Proof. Let Q be max-min transitve IFM. Assume{qi,dy) > (Cki,G) and (g;,dj) > (dij,q) then

(Gjk: Uj) > (Gkj: ;)- Suppose ik, o) < (Ckj, G;)- B transitivity of Q, we have

(Qjk: A = (@i i) A (G Gi) > (G- Gj) A (G- Gi) (DY hypothesis)

= (Qjk: Uj) = (Okj» Gej) A Qi Ui ) A (G Ofj) = (O Gkj) A (G- ) = (Gkj Oj) > (Gij.Gfj), on the other hand,
(G, Gfic) > (Oi» i) = (Gkjs Glj) A (Ghij O ) Since (Qj, ij) > (G, Gfj) = (Gl i) A (Gj Oj) > (G, &), which is a

contradiction to the fact that Q is max-min transitive. He(tq:jk,q’jk> > <qkj,q|’(j>.

Theorem 5.1f Q = ((qj, qi’j )) Is max-min transitive IFM, theAQ = Q < QT is max-min transitive IFM.

Proof. Let S = ({(sj,5;) = 4Q = Q < Q'. Then (sj,§)) = {(qij,dj) < (gji,dj). Consider that
<Sk7§1k> N <Skj’#<j> = <Cad> > (0,1). We get= <qik7qi/k> A <qkj7q{<j> = <Cad> > (0,1) and<qij7qi/j> > <C7d>'

We show that if(g;i, ;) > (aij, dj), then there exists a contradiction.

(i) I (i, di) = ¢ then(dki, G;) < (c,¢’). Since(di, G;) > (Okj, Gij) A (Gji» dji)- This contradicts with fact of transitivity.
(ii) If (okj,0;) = (c,c’) then (gj, q) < (c,¢). Since(ajk,d) > (dji,dji) A (dik, di), again a contradiction. Thus
<Sjvs‘llj> = <qijvqi,j> > (c,c').

Theorem 6.Q is s-transitive IFM iff(AQ)? < AQ.

Proof.Let Q be an s-transitive IFM ang,, qi4,) = (0,1t) for a fewk,h € {1,2,3,...n}, whereAQ = ((qf}, qf")).

Then we have to show thetax{ (g}, i) A (G}, ¢/d) } = (0,1). Let us assume that,

(k- aig) A (o, df) > (0,1) for afewj € {1,2,3...n}. Hence(qk;, ;) > (djk. Gj) and(djn, &) > (Ghj, dyj)- Thus, by
applying the properties of s-transitive IFM of Q, we d@n, diy,) > (Ohk, o) and (a4, g4 > (0,1). This contradicts
with give condition.

Conversely, le{AQ)? < AQ. Let assume that property of s-transitive IFM does not helth that there exists integers
i,k j €{1,2,3...,n} so that({dik, ) > (Oki: Uki)» (Okj, Gkj) > (Qljk: Aje) and{dij, o) < (i, ;) -

Hence, (o di¢) > (0,1), (g}, qq) > (0,1) and maX{<qﬁ,q{€>A<qﬁj,qﬁAj>} > (0. 98 A (ai;,a) > (0,1). This
means that element which lies in the (i,j) entry of the matdQ)? is positive, Wherea$0|ﬁ,qi'jA> = (0,1). This
contradicts with the definition of s-transitive intuitiatic fuzzy relation.

Theorem 7.1f Q is s-transitive IFM of order n then

(i) AQ is s-transitive IFM.
(i) AQis nilpotent IFM.

Proof. (i) From Theorem 6 and Remark 1 we obtaia(AQ))? = (AQ)? < AQ = A(AQ), implies thatAQ is
s-transitive.
(i) Let (AQ)" = (<qﬁ’",q{f’”>) = ((0,1)). Suppose ifAQ is not nilpotent then there exists indide$ € {1,2,..n} so
that(el ", i) > (0.1). Then(a i) = (G, G, A (G pgs Gipg) A A,y G ) > (0.1) for afew
integersho, hy, hy....hn € {1,2,...,n} so thathy = i andh, = j. Thenh, = hy, for a and b(a < b) and

A A A A
(Ohahg 1 ahae1) > (0,1) = (O, 1has Ohg, 1ha) s
>

A A A A A 4 A A
(O, 1has22 O ahaso) > (0,1) = (O, ohe 1> Gy ohasa ) -+ (O sy GO ghy) > (05 1) = (Ahuny 1 Ghphy o)+
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By applying the s-transitivity of IFMAQ we get,

An JAn\ _ , An AN An JAny, _ , An _JADN
{Ghoha: Ihaha) = (Ghany: Ohany) > (Gnoha: Ohgha) = (Ohahas Ihaha)

which is not possible.

Example 1.The following example illustrates that any max-min IFM igansitive IFM but the converse is not true.

(1.0,0.0) (0.7,0.2) (0.8,0.1) (1.0,0.0) (0.4,0.5) (0.1,0.7)
Q= (0.4,05) (0.0,1.0) (0.5,0.4) |, Q" = | (0.7,0.2) (0.0,1.0) (0.9,0.0) |, AQ=Q <= Q"
(0.1,0.7) (0.9,0.0) (0.0,1.0) (0.8,0.1) (0.5,0.4) (0.0,1.0)
(0.0,1.0) (0.7,0.2) (0.8,0.1) (0.0,1.0) (0.8,0.1) (0.0,1.0)
AQ=|(0.0,1.0) (0.0,1.0) (0.0,1.0) | ,(AQ)?= [ (0.0,1.0) (0.0,1.0) (0.0,1.0) | = Q andAQ are s-transitive IFMs
(0.0,1.0) (0.9,0.0) (0.0,1.0) (0.0,1.0) (0.0,1.0) (0.0,1.0)

(0.0,1.0) (0.0,1.0) (0.0,1.0)
(8Q)% = | (0.0,1.0) (0.0,1.0) (0.0,1.0) | = AQ isnilpotent
(0.0,1.0) (0.0,1.0) (0.0,1.0)

(1.0,0.0) (0.8,0.1) (0.8,0.1)
Q%= | (0.4,0.5) (0.5,0.4) (0.4,0.5) | £ Q= Qis not max- min transitive IFM
(0.4,0.5) (0.1,0.7) (0.5,0.4)

Lemma 1.If Q is s-transitive IFM, then

(|) Qn < Qn+2 < Qn+4 < Qn+6m'

(I Qrl<Qmi<Qms<Qmr.,

n+2k /n+2k _
Proof. (I) Let <qh0hn+2k’qh0hn+2k> - <qh0hlaq;10h1> A <qh1h25q;11h2> A A <qhn+2k*1hn+2k’qf'ln+2k71hn+2k> for a few

k € {0,1,2,3...}. Puthy = hy for some settleca,b € {0,1,2,...n+ 2k} (a < b). We haveh; € {1,2,...n} for each
i1 =0,1,2,...n+ 2k If (Onhy,1,Ghn,,) > (Ohiahi-Oh ,n ) Will hold for everyi =a,a+1,....b—2,b—1, then applying
the s-transitivity of Q, we gefOn,n,: Oh,n,) = (Ghahy: Ghahy,) > (Ghohas Ghhe) = (Ghahas Ghyn,)» Which is not possible. Thus
(Gnshsy1- Oheh, 1) =< (Ghsy1hs: O, 1) for afewse {a,a+1,..b—1} and

<q2:h?i2k7 q;‘]l:)tnzjfzk> = <qhoh1’ q;‘lgh1> /\ <qh1h25 q;‘llh2> /\ /\ <qhshs+]_7 qf’lshSJr1> /\ <qhs+1hsa qi"splhs> /\ <qhsh5+15 q;‘lshs',1>/\ (2)

/ / n-+2k /n-+2k N+2k+2 ~/Nn+2k+2
<qh5+1h5+2’qhs+1hs+2> ATERYA <qhn+2k—1hn+2k7qhn+2k71hn+2k> = <qhohn+2k’qhohn+2k> < <qh0hn+2k i ) ©)

putk =0in (3) we get(ay ,, ,diny, ) < (dhi, Gene) = Q" < Q™2
putk = 1in (3) we gelQ"? < Q™4
Putk=2in (3) we geQn+4 < Qn+6 = Qn < Qn+2 < Qn+4 < Qn+6m,

1+2k 1+2k
(I Let <qﬂ;11nil+2k’q%gﬁnj1+2k> - <ql"ohl’cﬁ"ohl> A <ql"lhz’cﬁ"li'lz> A A <qhn+1+2k—1hn+l+2k’q;'ln+1+2k71hn+1+2k> for some
ke {0,1,2,3...}. Puthy = h, for some settleda,b € {0,1,2,....n+ 1+ 2k} (a < b). We haveh; € {1,2,...n+ 1} for
eachi.: 0,1, 2,’ ...,-n.+ 1+ 2k. If <qhihi+.l’qf‘lihi+1> > <th_+1hwqf1i+1hi> will hold for everyi =a,a+1,....b—2b—1. Then
applying the intuitionistic s-transitivity of Q, we Will §&0h,n,, Ghn,) = (Ghahy: Ghahy) > (Ghghas Ghpha) = (Ghahas Ghaha)
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which is not possible. ThUSInh,1; Ohgh,,) < (Ghs,shs: Oh, ,ne) fOr a fewse {a,a+1,...b—1} and

1+2k 1+2k
(Ot 1z Thobr 1.9 = (Ghohy> gty ) A (Gnghy Ghyny) A - A (Gnsh, 1 Ohghe, 1) A (Ghsg ahss O, ahe) /A (Ohehs, 1 Ghgh 1 )A (4)

/ / n+1+2k /n+14-2k n+14+2k+2 /n+1+2k+2
<qhﬂlhﬂ2’qhw1hw2> ATERA <qhn+1+2k71hn+1+2k7qhn+1+2k—lhn+l+2k> = <qhohn+1+2k’qh0hn+l+2k> < <qh0hn+1+2k +Ghohn 142 ) )

putk = 0in (5) we get(ep s . Gh ) < (G, afve) = QM < QM3
putk =1 in (5) we gefQ"3 < Q">
Putk = 2 in (5) we geQnJrS < Qn+7 = Qn+l < Qn+3 < Qn+5 < Qn+7....

Example 2.
(0.0,1.0) (0.7,0.1) (0.0,1.0) (0.0,1.0) (0.7,0.1) (0.0,1.0)
Q1 =](0.0,1.0) (0.0,1.0) (0.7,0.1) | , Q2= | (0.0,1.0) (0.0,1.0) (0.7,0.1)
(0.0,1.0) (0.7,0.1) (0.0,1.0) (0.7,0.1) (0.0,1.0) (0.0,1.0).

Clearly Qy, is s-transitivity IFM butQ, not s-transitivity IFM. One can easily ched®?  Qf, Q3 £ Qf, andQ3 £ Q3,
Q4 £ Q5. Therefore Lemma 1 is essential for convergence of s-tig@sFM.

Theorem 8.1f Q is s-transitive IFM, then

(I) Q3n74 _ Q3n72
(i) @*3=0Q> 1 foralln>2

Proof. () By Lemma 1 it follows that(g?"*, ¢ %) < (q3"2,¢"%).
Now we have to show that®™*,¢*"%) > (3" 2, ¢f"2).

Let
/3n—2

3n—2
» O]

<qij )= <Qh0h1, q;'loh1> A <qh1h27 q/hlh2> A A <qh3n—3h3n—27 q/hgn,ghgn,2> (6)
wherehg =i andhgn_2 = j. It is evident thath, = hy (a < b) for few a,b € {0,1,2,..n}, he = hy (c < d) for a few
c,de{n—1,nn+1,..2n—1}andhe=hs (e< f) for somee, f € {2n—2,2n—1,2n,...,3n— 2}. It has been observed

that numberp =b—a, g=d—cands= f —eare numbers of the elements of the sets
{ <qhaha+1) q;]aha+1>7 <qha+1ha+2) q;]a+lha+2>7 A <qhb,1hb7 q;’]b—lhb> } ?
{<thhc+17 Ohehe, 1> (Ohe; aher 20 Ohe, ghe, o)+ (Ghg_shgs Qf]d,lhd>} and
{<qhehe+17 qfqeheJrl% <qhe+1he+25 qf"e+1he+2>’ ceey <th,1hf 7qf‘1f,lhf >}

correspondingly. Two cases arises.

Case () Among p, q and s at least one number should be even amurshy (p). Eliminating

(qhaha+1,q§1aha+l> A <qha+1ha+27qf‘la+1ha+2>/\’"'7/\<qhb—1hb’q;1b,1hb> from (6) and by applying Lemma 1 we get the the
sequence of inequalities,

(@ 2q32) < (o > P.q;
p<nandi—-2—-p>n

n-2opy < <qﬁ”’2’p+2, i’?n’z’p+2> < .. < (g% g™ *). By applying Lemma 1 while

Case (ii) Among p, g and s no one is even but sum of any two is.&l&ee subcases exist
(@b<candd<e Letb=nore=2n-2,if b=n,theng+s<2n—-2and 3—-2—-g—s>n. So ifb < n and
e> 2n—2thenp+s< 2n— 2. Both cases coincides with case (i).
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(b) b>candd <e)or(b<candd>e),ifb>candd <e Thenb=n,c=n—-1andq+s<2n—2.
(c)b>candd >ethatisb=n,c=n—-1,d=2n—1ande=2n—2.Ifa>0orf <3n—2 impliesp+s<2n—2. Put
a=0andf =3n—2then(an,_;h,,dh, ,n,) = (Gkis Oki) @NA(Anyy ohon 1+ Ohye oho 1) = (qjk,q’jk> forafewk e {1,2,...,n}.

If {0k, Ghi) > (Gl Gi) and (djk, dj) > {0k} C;) then we will have (Gnghy,Ohyn,) < (Gnghas g, for some
a,B €{nn+1,n+2 .. 2n—2} already proved in Lemma 1. Eradicating

/ / /
{Qhohy » Ahohy ) /A (Thghy s Ghghp ) As s ATy _3hns Gy 3o
and
/ / /
<qh2n,2h2n,1v thn,zhgn,l> A <qh2n71h2nvqh2n,1h2n>/\7 ) /\<qh3n—3h3n72’ qh3n73h3n72>

from (6) put(qhahp,q’hahﬁ) A (thha,q’hﬁha) into (6) and applying Lemma 1, we obtain the result so, we icensvhen
(i G < (Gl G OF (Ajics Ae) < (Ckj Gj)» SAY (D, Aj) < (0kj, G;)- Eradicating

{Ghohy > Ghghy ) A (Ghghas Ghghg) As 5 AlGhy_ s Gy, gho)

and
/ / /
<qh2n,2h2n,1v thn,zhgn,l> A <qh2n71h2n s qh2n71h2n>/\7 ) /\<qh3n—3h3n72’ qh3n73h3n72>

from (6), put(djk, djx) /\ (Gkj, ;) into (6) and applying Lemma 1 we can write

(qi?}nfz,qi'jo’nfz) < (Qhihns Oy, 1) N (G ahn 20 G o) s oo Aan g o aj) /A (G i) A (O Gl < (i G

<(A}2,0]%) << (g,

Hence proved.

Example 3.
(0.0,1.0) (0.8,0.2) (0.1,0.8) (0.1,0.8) (0.0,1.0) (0.0,1.0) (0.2,0.7) (0.0,1.0) (0.0,1.0) (0.0,1.0)
(0.0,1.0) (0.0,1.0) (0.8,0.2) (0.1,0.8) (0.0,1.0) (0.0,1.0) (0.0,1.0) (0.3,0.6) (0.0,1.0) (0.0,1.0)
Q.= | (0.0,1.0) (0.0,1.0) (0.0,1.0) (0.8,0.2) (0.0,1.0) | andQ> = | (0.0,1.0) (0.0,1.0) (0.0,1.0) (0.4,0.5) (0.0,1.0)
(0.0,1.0) (0.0,1.0) (0.0,1.0) (0.0,1.0) (0.8,0.1) (0.0,1.0) (0.0,1.0) (0.0,1.0) (0.0,1.0) (0.5,0.4)
(0.8,0.2) (0.1,0.8) (0.1,0.8) (0.9,0.1) (0.0,1.0) (0.8,0.2) (0.1,0.8) (0.0,1.0) (0.0,1.0) (0.0,1.0)

It can be seen tha), is s-transitive IFM and), is not s-transitive by Theorem 6. Then we h@?;ﬁ Q7 for all
k,me {1,2,..11} andQ¥ # QJ' for all k,m€ {1,2,...17} (k# m).

4 Canonical form of s-transitivity IFM

Theorem 9.1f Q is s-transitive IFM then there exist a permutation IFM @k that T= ((t; 7ti/j )) = P x Qx PT satisfies
(tij, t;) > (tji, tj;) fori > j.

Proof. From Theorem 1 we hav®@ = AQV Q. Obviously,[0Q is symmetric. By Theorem AQ is nilpotent since Q is
s-transitive IFM. Thus and by Theorem 2 permutation IFM Bexi

Theorem 9 is the generalization of Theorem 3 which is Leefsegaization of a similar result concerning idempotent
fuzzy matrices and introduced b§J]. To construct P the following procedure should be followed

(1) (i, )™ entry of Q must béh,k) entry of T iff (pni, p;) = (P;, Pij) = (1,0)

(2) The permutation matrix is

(© 2017 BISKA Bilisim Technology
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(Gij» i) > (i, Gji) = (Pnis Phi) = (Pkjs Pkj) = (1,0)with h>k (7)
(3) Letp C I x 1, wherel = {1,2,..n}, and classify agoj < (i, ]) € p < (qij,dj) > (q;i,qj)- Clearly(i,i) ¢ p so P is
irreflexive and transitive.
(4) Definemrsuch thap C mand(i, j) € mor (j,i) € .
(5) (p(1), p(2), ..., p(n)) in the linear orderingt from minimum to the maximum one.

(6) Inthe sety = (p(1), p(2),..., p(n)), p(i) > p(j) iff (i, ) € ™.
(7) By applying (7) and the definitions gfandr for anyse I,

. Jao forg=ps
(Prs, Prs) = {(O, 1) forqe (U-p(9). (8)

Example 4.

0.1,0.7

{ ) (0.5,0.4
(0.5,0.4)
{ )
{ )

)
0.0,1.0)
0.5,0.4)
0.8,0.1)

0.3,0.6)
0.7,0.2)
0.4,0.5)
0.3,0.6)

(0.0,1.0)
B (0.7,0.2)
Q= 0.0,1.0 { )
( )

1.0,0.0

0.0,1.0
1.0,0.0

o~ o~~~
o~ o~~~

Since Q is strongly transitive IFM but not max-min trangtiFM. So we get numberrin@, 2, 1,4) corresponding to the
relationry. Hence by (8), the permutation IFM satisfying the condisiofiTheorem 4.1 are following

(0.0,1.0) (0.0,1.0) (1.0,0.0) (0.0,1.0) (0.4,0.5) (0.5,0.4) (0.0,1.0) (0.0,1.0)
p_ | (00.10)(10,00)(00,10) (0010} | L o or_ [(07.02)(00,10) (05,04)(07,02)
(1.0,0.0) (0.0,1.0) (0.0,1.0) (0.0,1.0) (0.3,0.6) (0.5,0.4) (0.1,0.7) (0.0,1.0)
(0.0,1.0) (0.0,1.0) (0.0,1.0) (1.0,0.0) (0.3,0.6) (0.8,0.1) (1.0,0.0) (1.0,0.0)

is such thattij, tf;) > (tji,tj;) fori > j.

5 Conclusion

In this article some important properties of s-transitit#®lk are explored. The concept of convergence and canonical
form of s-transitive IFMs are discussed and this work is ontiomation...
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