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ABSTRACT

In this paper we obtain operator ordered semigroup of an ordered -/-semigroups have been made to work by

obtaining various relationship between the intuitionistic fuzzy ordered filters of an ordered 7-semigroups and
that of its left operator semigroups. Also we obtain some theorem related to such left operator semigroups
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1. INTRODUCTION

The concept of a fuzzy set given by L.A. Zadeh in his clasis paper of 1965 [13] has been used by many authors to
generalize some of the basic notions of algebra. Fuzzy semigroups have been first considered by N. Kuroki [8], and
fuzzy ordered groupoids and ordered semigrous, by Kehayopulu and Tsingelis [6] [7]. The notion of a I'-semigroup
was introduced by Sen [10]. Many classical notions of semigroups have been extended to I'-semigroups. The concept
of intuitionistic fuzzy set was introduced by K. T. Atanassov [2][3][4]. In [11], M. Shabir and A. Khan introduced
fuzzy filters in ordered semigroups. In [12] Sujith kumar, Pavel pal, Samith kumar, Majumder and Parimal Das,
operator semigroups intheir paper Atanassov’s intuitionistic fuzzy ideals of a po- I'- semigroups. In this paper we
obtain left operator ordered semigroup of an ordered -I'-semigroups and also study about the relation between left
operator ordered semigroup and intuitionistic fuzzy ordered filters of an ordered T'-semigroups. Also we obtain
some theorem related to such operator semigroups.

2. PRELIMINARIES

Definition 2.1: Let S be a I'-semigroup. Let us define a relation p on SxI" as follows: (X, a) p (y, B) iff xas = yps for
all seS and yxa = yyp for all yel". Then p is an equivalence relation. Let [x,a] denote the equivalence class containing
(x,0).Let L={[x,0] : x€S,ael'}. Then L is a semigroup with respect to the multiplication defined by [x,a ][y, B]=[xay,B].
This semigroup L is called left operator semigroup of the I'"-semigroup S.

Definition 2.2: Let S be a I'-semigroup. Let us define a relation p on SxI" as follows: (x,a) p (y,p) iff xas = yps for all
seS and yxo = yypB for all yeI'. Then p is an equivalence relation. Let [x,0] denote the equivalence class containing
(x,0). Let L={[x,0] : xeS, ael'}. Then L is a semigroup with respect to the multiplication defined by [x,a][y,B]=[xay,p].
This semigroup L is called left operator semigroup of the T'-semigroup S.

Definition 2.3: Let (S,I',<) be an ordered I"-semigroup we define a relation <on L by [a,a] < [b,B] iff aos <bs for
all seS and yaa <ybp for all yel” with respect to this relation L becomes ordered I"-semigroup.

Definition 2.4: If there exists an element [a,a] € L such that aos =s for all seS then [a,a] is called the left unity
of S.
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Definition 2.5: For an intuitionistic fuzzy subset A = <ua,va> of L, define an intuitionistic fuzzy subset
A" = <up"va™> of S by pa'(x) = A pa(x,0]) and va'(x) = v va([x,a]), where xeS. For an intuitionistic fuzzy
ae ae

subset B = <ug,vg> of S, define an intuitionistic fuzzy subset B+‘ =< ,uB# ,VB+- > by yB+, ([a,a) :S/e\S ps(aas)

and VB+, ([a,a]) = vS vg(aas) where [aa]e L
Se

3. LEFT OPERATOR SEMIGROUP OF AN ORDERED I'-SEMIGROUPS
Theorem 3.1: If {Ai/iel} isacollection of intuitionistic fuzzy subsets of L. Then
(0 )= (0 Hy )" and (L va)=(J vy )’
Proof: Let xeS. Now
(Q Ha )" (x) = a/e\r [(Q i N[x0])]
= A LA (a1 xa)]
= A LA T IxoD)]

= i/E\I [pen O] =(Q L, )(x) foreach xeS.
Hence (N 43 )=(0 41y)’

Ao (UV,)' 00 = vV I(Y vy )([xaD]
= V[V (v, o]
= V[V [V, Exod]]

=V [vy 3] =(Y v )(x) foreach xeS

Hence Uyt )=(Uv,)
(iel VA' ) (iel A )
Theorem 3.2: If A = <ua,va> is an intuitionistic fuzzy ordered filter of L, then the intuitionistic fuzzy set

A" =<ua",va™> is an intuitionistic fuzzy ordered filter of S.

Proof: Let A be an intuitionistic fuzzy ordered filter of L. Then pa(1) =1 & va(1,) =0.

Also  pa'(ls) = A pallsal = A pa(ls) =1.
ael’ ael’
va'(ls) = V vallsa]l = A va(ls) =0.
ael’ ael
So A" is non-empty.
pa'Tacb] :y/e\r ua([aab,y]) :y/e\r ua(fa,a] [b,y])

< A pa([aa])
yel

= ua([a,a])
< Aballar) = ba'(a)

Also  pa'(aab) = A pa([aob,y]) = A ua([a,o] [b,y]).

< A pa((by]) = pa’(b).
yel
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and L is the left operator of the ordered I'-semigroup S.
Ha'(ach) = min{ua*(a), pa'(0)}
Similarly va*(acb) =7\E/r va([aab,y]).
=V va([a,a][b,y]).

2 v va([a,a])
yel’

= vallaal) = v va(lay] = va'@)

Also  va'(aab) = v va([aob,y])
ye

=V VA([a,(X][b,"{])
yel

>V va([b,y]) = va'(b).
yel

va'(aoh) = max{va'(a), va'(b)}.

Let a, beS be such that a < h. Then [a,a] < [b,a], for all ael’.

Since A is intuitionistic fuzzy ordered filter of L, pa[a,a] < pa([b,a]), for all ael.

This implies im; ua([a,a]) < im; ua([b,a]). Therefore pa™(a) < pa'(b).

Now va[a,a] > va([b,a]) , for all ael.Thisimplies Sup va([a,a]) > SUpP va([b,a]).

ael

Therefore va'(a) > va'(b). Hence A" = <ua*,va™ is an intuitionistic fuzzy ordered filter of S.

Theorem 3.3: If A= <ua,va> is an intuitionistic fuzzy ordered filter of S, then the intuitionistic set A*' = <u"’ ,va*'>

is an intuitionistic fuzzy ordered filter of L.

Proof: Let A be an intuitionistic fuzzy ordered filter of S. Then pa(1s) = 1 and va(1s) = 0. Therefore now,

M. ([syD = s/e\s ua(1s,ys) = pa(ls) =1 and

v (s = ¥, va(lsys) = va(ls)=0.S0 A" is non-empty
Se

Let [a,a],[bB] eL

# . (aol, DBD= 4 . [acbB]= A ha (acbs)

< A palbPs)= A ua [b,B]

#,: (3ol B = 4, . [a0bBI= A wia (acbs)
= A (min{ua (@), pa(dPs) })
= A (min{ua (@), min{ua(b) . 1ua (5))
< A (minguua @), 1aS))
= A a9 A ualaa].
v, (@0l [0p]) = v . [ab,p]= v va(aabps)

> VS va (bBS) = /\S Va [b’B]
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v " ([a,a], [b,B]) =V N [aab,B] =V Va (aabﬁs)
A A seS
= s (min{va (a), va(bBs) })
€
= v (mingva (@), minfva(b) , va ()
€

> v (min{va (a), va(®)})
€
= Vv va(aos)= v vala,a]
seS seS
Hence A" is an intuitionistic fuzzy ordered filter of S
Theorem 3.4: Let S be an ordered I'- semigroup with unities and L be its left operator semigroup. Then there enists
an ordered I'- is isomorphism via inclision preserving A—>A" between the set of all intuitionistic fuzzy ordered filters
of S and the set of all intuitionistic fuzzy ordered filters of L, where A=<pa va> is an intuitionistic fuzzy ordered filter

of S.

Proof: Let A be an intuitionistic fuzzy ordered filter of S. Then clearly A™ is also an intuitionistic fuzzy ordered filter
of S. LetaeS. Then

o) )= y :r
v,.) (@)

A A A
e (ar)]- 7 er L s [uA(a;/s)} =y el L " [uA(a)} = (@)

\4

Vv \V4 V \Y%
Voo (ar]]=rer {S _ S[vA(ayS)} yer [S _ SvA(a)} va(a)

_yeF
Hence (A") c A
Let xeS and let [e, s] be the left unity of R such that edy=y for all yes

Ha() = aedx) < S €S 1, (e8) < S €S g1, (XB) = (e, . Nx)=

in; (1 XX)= (21,0 ) (%)

yél

\% v s Il‘lf
AISO VH(=Vn(65K) = 25 11 (e68)> 825 41, (05) = ()= 1 (v, )=, ) (%).

Hence A <(a")" Let bes, acT and [b, a]eL.

(4yn) (b.a)=seS u, (eas)=ses L gruA[bas,y]} -l L gruA[b,a][s,y]}

AN

Sies L AL a]]} = pa([b.)
Wy ) ba)= " v bas) = L;Fm([bas,y])} = s L :rqub,a][s,m}

v
>
seS

L szA (Ib, a])} = v[b.a]

(AN A

Also Let [a, B]eL. Let [e, 5] be the left unity of L Such that [e, 8] [a, B] = [a, B]
A
i) = ualeslapD < _ [ua([S,01a, AD] < [ (IS, 7112, y])]}
seS seS|yel
= (ua")"([,B])
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Also
v v v
va([a,B]) = va(le,5][a,B]) = va([S.3][a,B]) = { va([S,7][a, ,B])}
seS seS|yel
: = (va")"([2.8])
Hence Ac(A"*

Hence the correspondence A > A" is bijection Now let A;, A, be intuitionistic fuzzy ordered filter of S such that
AlgAz Then

A

€

kA" ([a,0]) —L g Ha (aas)} < L 28 Ha, (aaS)} =11, ([a,]) forall [a,0]eT

Va, (aas) =VA2+I([a,0(]) for all[a,a]el’

eS

Va, (aas)} > cs

+1 v
var ([a,a]) =
S

Therefore A, <A,". Now,
A . A A Al oA
") (a) = “([a,a]) = ams) |< aas
A T B PN S IR

A +' Faa
= ", T ([3a]) = (e (@ forall acl
ael 2

e Y 1 Vv v v v
(vas )@ ae FvAl (la.a]) _agl{s € SVAi (aas)} 20{51{5 € SVAZ (aas)}

= Va “([a,a]) = (var" )(a) for all acL
acl 2

So (A") < (A)
Also AicA,

VAN AN
ma'@ = _u, ([ pn ([3,7]) = na' (a) forall acl
yel ™ 7 D

var' (@) = v va, ([a7]) = v

1% a,7])=va,' (a) for allacL
v v A, ([ 7D =va" @) €

Therefore A,*cA," Hence (A" (A"
So the mapping A —A" "is an ordered I'- isomorphism
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