INTUITIONISTIC FUZZY I'-IDEALS OF I'-LA-SEMIGROUPS.

MUHAMMAD ASLAM AND SALEEM ABDULLAH

ABSTRACT. We consider the intuitionistic fuzzification of the concept of several
I'—ideals in I'—LA-semigroup S, and investigate some related properties of
such I'—ideals. We also prove in this paper the set of all intuitionistic fuzzy
left(right) I'—ideal of S is become LA-semigroup. We prove In I'=LA band
intuitionistic fuzzy right and left I'—ideals are coincide..

1. INDRODUCTION

The notion of fuzzy set in a set theory was indroduced by L.A.Zadeh, (see [5])
and since then this concept has been applied to various algebraic structures. The
idea of "Intuitionistic fuzzy set" was first introduced by K.T.Atanassov ( see [1,
2]) as generalization of the notion of fuzzy set. The concept of LA-semigroup was
first indroduced by Kazim and Naseerudin (see [4]). Let .S be non empty set then
(S, 0) is called LA-semigroup, if S is closed and satisfies the identity (zoy) oz =
(zoy)oux for all z,y,z € S. Later, Q.Mushtaq and others have ivestigated the
structure further an added many useful result to theory of LA-semigroups.T.Shah
and Inayatur Rehman have introduced the concept of I'-LA-semigroup ( see [6]).
Let S and ' be any nonempty sets. If there exist a mapping S x I'x § — §
written as (a,v,b) by ayb, S is called I'—LA-semgroup if S satisfies the identity
(aBb)yc = (¢fb)ya for all a,b,c € S and B,y € I'. Whereas the I'—~LA-semigroups
are a generalization of LA-semigroup.Tariq Shah and Inayatur Rehman introduce
the notion of I'—ideals in I'—LA-semigroups. Whereas the I'—ideals in I'—LA-
semigroups are infact a generalization of ideals in LA-semigroups.

In this paper, we indroduce the notion of an intuitionistic fuzzy left (right)
of I'-LA-semigroup S, and also introduce notion of intuitionistic fuzzy I'—ideals
of I'—LA-semigroup S, then some related properties are investigated. Characteri-
zations of intutionistic fuzzy left (right) I'—ideals are given. A mapping f from a
I'—LA-semigroup S to a '~LA-semigroup 7 is called a homomorphism if f(zvyy) =
f@h(v)f(y) for all x,y € S and v € T, Also for homomorphism f from a I'—LA-
semigroup S to a I'—LA-semigroup T, if B = (ug,vg) is an intuitionistic fuzzy
I'—ideals of '—LA-semigroup 7', then the preimage f~ (B) = (f~ (ug),f~ (vg))
of B under f is an intuitionistic fuzzy I'—ideals of 'L A-semigroup S.

2. PRELIMINARIES

Definition 1. [6] Let S = {z,y,z,...} and T = {«, 3,7,...} be two non-empty
sets. Then S is called a T'— LA-semigroup if it satisfies
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1) xyy € S

2) (zBy)vz = (2By)yx
for all z,y,z € S and B, € T.

Definition 2. [6] A non-empty set U of a T'—LA-semigroup S is said to be a T'—sub
LA-semigroup S if UT'U C U.

Definition 3. [6/A left (right) T —ideal of a T'—LA-semigroup S is non-empty subset
U of S such that STU CU (UT'S CU) if U is both a left and a right T'—ideal of a
I'— LA-semigroup S, then we say that U is I'—ideal of S.

Definition 4. [1, 2/ Let X be a nonempty fized set. An intuitionistic fuzzy set
(briefly, IFS) A is object having the form

A={(z,pa(w),v4(z) : 2 € X}

where the functions p, : X — [0,1] and v, : X — [1,0] denote the degre of
membership (namely p4(x)) and the degree of nonmembership (namely v 4(z)) of
each element x € X to the set A, respectively, and 0 < p,(x) + v4(z) < 1 for
all x € S for the sake of simplicity, we use the symbol A = (u4,v4) for the IFS

A={(z,pa(@),74(@): x € X}
Definition 5. [9] A fuzzy set p in a T'—LA-semigroup S is called fuzzy T'—subLA-
semigroup of S, if wa(xyy) > pa(x) Apy(y) for allz,y €S andy €.

Definition 6. [9] A fuzzy set p in a T—LA-semigroup S is called fuzzy left(resp,
right) T'—ideal of S, if pa(zyy) = pa(y) (resp, pa(zvy) = pa(@)) for allz,y € S
and v € S. A fuzzy set p in a U'—LA-semigroup S is called fuzzy I'—ideal of S, if
fuzzy set p is both fuzzy left T—ideal and fuzzy right T'—ideal of T'—LA-semigroup
S.

3. INTUITIONISTIC FUZzY I'—IDEALS.
In what follows, S denote as I'—LA-semigroup, unless otherwisespecified.

Definition 7. AnIFS A = (uy,v4) in S is called an intuitionistic fuzzy T —subLA-
semigroup of S if satisfies.

(IF1) pa(zyy) > pa(z) Apay),

(IF2)  ya(zyy) <valz) Vyaly),
for all x,y € S.

Definition 8. An IFS A = (u4,7v4) tn S is called an intuitionistic fuzzy right
I'—idealof S if satisfies.

(IF3) pa(zyy) = palz),
(IF4)  ya(zyy) < val2),
for all z,y € S.

Definition 9. An IFS A = (u4,v4) in S is called an intuitionistic fuzzy left
I'—ideal of S if satisfies.

(IF5) pa(xyy) > pay),

(IF6)  valzvy) <valy),
for all z,y € S.
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Example 1. Let S = {—4,0,i} and T' = S. Then by defining S xT'x S — §
as ayb = a~y.b for all a,b € S and v € T'. It can be easily verified that S is
a T'—LA-semigroup under complex number multiplication while S is not an LA-
semigroup. Let A = (i, v4) be IFSon S. py S — [1,0] by p4(0) = 0.7, 14 (3) =
pa(=1) = 0.5 and y4(0) = 0.2,74(i) = v4(—i) = 0.4, Then by routine calculation
A= {1n4,74) is an intuitionistic fuzzy T'—ideal of S.

Theorem 1. Let S be I'—LA-semigroup with left identity. Then every intuitionistic
fuzzy right T'— ideal of S is an intuitionistic fuzzy left T'—ideal,

Proof. Let A = (u,7v4) be an intuitionistic fuzzy right I'— ideal of S and let
z,y € S and o, € I'. Then

pa(zay) = pa((eBr)oy) = pa((yBr)ae)
> pa(yBr) > pa(y)
palray) = paly)
and
Yalzay) = yal(ebr)ay) =v4((ybr)ae)
< 7aBz) <vay)
Yalzey) < vay)
Hence A = (j14,74) is an intuitionistic fuzzy left I'— ideal of S. O

Corollary 1. In I'—LA-semigroup S with left identity, every intuitionistic fuzzy
right T'— ideal of S is intuitionistic fuzzy I'— ideal of S.

Theorem 2. Let {A;}ien be family of intuitionistic fuzzy T'—ideals of T'—LA-
semigroup S. Then NA; is also an intuitionistic fuzzy T'—ideals of S, where

NA; = (Ala,,Vya,) and
g, (@) = inf{u, (z) /i€ A, xS}
Vya, (@) = sup{yu(z) /i€A, z €S}

Proof. Let {A;}icaintuitionistic fuzzy I'—ideals of I'—LA-semigroup S and let for
any =,y € S and v € I'. Then

Aig, (TvYy) = Apg, (o)

Vya, (mvy) < Vg, (z)
and

At g, (27Y) Apig,(y)

>
Vra(@vy) < Vra,y)
Hence NA; = (Apa,, Vya,) is an intuitionistic fuzzy I'—ideals of I'~LA-semigroup
S, O
Theorem 3. Let A = (u4,7v4) be an intuitionistic fuzzy left(resp, right) T'—ideal of
I'—LA-semigroup S. Then OA = (u4, i) is an intuitionistic fuzzy left(resp,right)
I'— ideal of S, where iy =1— pi4.
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Proof. Let A = (4,7 4) be an intuitionistic fuzzy left I'— ideal of I'=LA-semigroup
S and let for any z,y € S and v € I'. Then

palzyy) > paly)
—pa(zyvy) < —puy)
L—ps(zyy) < 1—puy)

pa(zyy) < pa(y)

Hence JA = (ju4, j14) is an intuitionistic fuzzy left T'— ideal of I'—LA-semigroup
S |

Definition 10. Let A = (u4,v4) be an IFS in S and « € [0,1]. Then sets

Pag={r €S [pal®)>a}ri, ={zeS/y4()<a}
are called a p—level a—cut and y—Ilevel a—cut of A respectively.
Theorem 4. Let A = (j14,74) be an IFS in I'—LA-semigroup S. Then A =
(La,v4) @8 an intuitionistic fuzzy left(resp,right) T'— ideal of T'—LA-semigroup S if

and only if u—level a—cut and y—level a—cut of A are left(resp,right) T— ideal of
S.

Proof. Let a € [0,1]. Suppose ,uia(: ®), and 'yia(: ®), are left I'— ideal of
I'-LA-semigroup S.We must show that A = (u4,7,4) an intuitionistic fuzzy left
I'— ideal of S. Suppose A = (14,7 4) is not an intuitionistic fuzzy left T'— ideal of
S, then there exit z,,y, in S and « € I" such that

ta(Tovyo) < pra(yo)-
Taking
1
o = S{ual@ovyo) + f1a(yo)}
we have 4 (To7Yo) < o < pha(yo). It follows that y, € uia and z, € Sandy €T

but zovyyo ¢ pf o» Which is a contradication. Thus

palzyy) = paly)

for all z,y € S and v € ', and now
Ya(ToVYo) > Y a(Yo)-

Taking

1

Qo = 5{%1(%’?2/0) +7a(yo)}

we have v 4(2o7Yo) < o < Y4(yo). It follows that y, € 'yia and 2, € S,y e
but .Yy, ¢ 'yia, which is again a contradiction. Thus

Ya(@orYo) < Va(Yo)-
Hence A = (114,77 4) an intuitionistic fuzzy I'— ideal of I'—LA-semigroup S.
Conversely, suppose A = (u4,7,4) is an intuitionistic fuzzy left I'— ideal of
I'—LA-semigroup S, and let « € [0,1] and for any x € S, vy € ' and y € ,uia.
Then

paly) >«
o

ta(zvy)
ta(zvy)

(A\VANAY]
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VY € ,uia forall z € S, v € T' and y € S. Hence uia is left I'— ideal of
I'-LA-semigroup. Now x € S,y €' and y € 'yia. Then
Yalzyy) < 7aly) <@

VY € ’yia forall x € S, v € ' and y € S. Hence 7%70[ is left I'— ideal of
I'—LA-semigroup S. (]

Example 2. Let S = {1,2,3,4,5} with binary operation ” x”. Then (S, ) is an
LA-semigroup by the following table

* 1123|415
112121222
21212222
3122|1222
4121212122
51213322

Now let S ={1,2,3,4,5} and T' = {1} and define a mapping S xI' x S — S, by
alb=axb for all a,b € S. Then it is easy to see that S is a '—LA-semigroup. Let
A = {114,74) be an intuitionistic fuzzy set defined by 4 (1) = p4(2) = n4(3) = 0.7,
pa(4) = 05, pa(5) = 02. and y4(1) = 74(2) = 74(3) = 0.2, y4(4) = 04,
v4(1) =0.7. Now we find its level sets ,uia and ’yiaof A.

s If o € (0,0.2]
> {1,2,3,4} If a € (0.2,0.5]
Haa(®) =\ {123} If o € (0.5,0.7]
o If o € (0.7, 1]
o If o € [0,0.2)
{1,2,3,} If o € [0.2,0.5)
7alz) = {1,2,3,4} If o € [0.4,0.7)
S If « €[0.7,1)

By using Theorem ??, A = (u4,7,4) is an intuitionistic fuzzy I'—ideal of I'—LA-
semigroup S. By routine calculation A = (4,7 4) is an intuitionistic fuzzy bi—I'—ideal
of '-=LA-semigroup S.

Theorem 5. Every intuitionistic fuzzy left(right),I'—ideals of '—LA-semigroup S
is an intuitonistic fuzzy bi-I'—ideals of I'—LA-semigroup S.

Proof. Let A = (u, v4) be an intuitionistic fuzzy left,I'—ideals of I'~LA-semigroup
S. And w,z,y € S and o,y € I then

pa((oaw)yy) = paly)

pa((@oaw)yy) = pallyaw)yz) = paly)

pa((zaw)yy) = min{p,(2), pa(y)

and

Yal(zaw)yy) < v4(y)
Yal(waw)yy) = val(yaw)yz) < va(z)
Y a((zaw)yy) max{y4(z),74(y)

IN
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for all z,w,y € S. Hence A = (u,v,) is an intuitonistic fuzzy bi-I'—ideals of
I'—LA-semigroup S. O

Theorem 6. Let IF(S) denote the set of all intuitionistic fuzzy left(right) T —ideal
of T'—LA-semigroup S.Then (IF(S),C,U,N) is lattice.
Proof. For all A, B,C € IF(S) then we have satisfied the foolowing conditions
1) Reflexive: Since
pa(z) < pa(z)andy (z) > va(2)
always then A C B
2) Antisymmetric: For all A, B € IF(S) we have A C B and B C A then
pa(®) < pp(®),va(x) > 7p5(2)
and
1p(z) < pa(z),vp(x) = yA(2)
forallz € S. Thus A=B
3) Transitive For all A, B,C € IF(S) Such that

ACBand BC(C
then
pp(),valz) > vp(z)
pe(@), vp(T) > v (z)

INIA

it follows that
pa() < pe(),va(2) = 70 (2)
Thus A C C' Hence (IF(S),C) is Poset.Now for lattice we have see that sup and
inf of any two intuitionistic fuzzy set A, B € (IF(S)
Inf: For any two A, B € (IF(S) Inf{A,B} =ANB
ANB=A{pa N, 74V B

Now we show that AN B is an intuitionistic fuzzy right I'—ideal of I'—LA-semigroup
S. For any z,y € Sand a €T

(ma Npp)zay) = pa(zay) A py(cay)
pa(e) N pa(@) = (pa A pp)(x)
(ha A pp)(x)

(AVARYS

(ta A pp)(zay)
and

(vaVp)zay) = valzay)Vya(zay)
Ya(x)Vyalz) = (vaVyp)(®)
(vaVapllzay) < (yaV7yp)(@)
A N B is intuitionistic fuzzy right I'—ideal of T'—LA-semigroup S. This mean
ANBeIF(S), inf{A, B} exist in TF(S5).
Inf For any two A, B € (IF(S) Sup {A,B} = AUB
AUB = A{paVpp, 74NV}
(BaV pp)(zay) ta(@oy) V pa(zoy)
pa(@) Vpa(e) = (paVpg)(z)
(BaVpp)(z)

IN

v v

(a vV pp)(zay)



INTUITIONISTIC FUZZY I'-IDEALS OF I'-LA-SEMIGROUPS. 7

and
(YaANvp)(zay) = ya(zay) Ava(zay)
< ya(@) Ayal@) = (va Ave) (@)
(YaNvp)(zay) < (vaAvp)(®)

A U B is intuitionistic fuzzy right I'—ideal of I'—LA-semigroup S. This mean
AUB € IF(S), Sup{A, B} exist in IF(S). Hence (IF(S),C,U,N) is lattice. O

Definition 11. Let f be mapping from a set X to'Y and p be fuzzy set in'Y, then
the pre-image of p under f denoted by f~1(u) and define as

fH (@) = u(f(x))  forallzes

Definition 12. Let f : S — S; be homomorphism from I'—LA-semigroup S to
I—LA-semigroup S1 and h : T' — T1.If A= (4, v4) an intuitionistic fuzzy set in
Sithen the preimage of A = (juy,v4) is denoted by £~ (A) = (f~ (1a), £~ (7))
and define as [~ (pa(z)) = (pa(f(2))) and f~ (va(2)) = (va(f(2)))

Theorem 7. Let the pair of mappings f : S — S1, h: I' — 'y be homomorphism
of '—LA-semigroup. A = (i ,74) 18 an intuitonistic fuzzy left(resp, right) I'—ideal
of T—LA-semigroup Sy. Then f~ (A) = (f_l(uA),f_l('yA» is an intuitonistic
fuzzy left(resp, right) T—ideal of T—LA-semigroup S.

Proof. Let z,y € S and o € T and let A = (u4,7,4) is an intuitonistic fuzzy left
I'—ideal of I'=LA-semigroup S;. Then

F (azay) = (na(f(zay))) = (palf(@)h(@) f(y)))
o (palway) > palF@) = f naly)

and
F (raleay) = (va(f(zay)) = (va(f(@)h(a) f()))
o (alzay)) < va(f®) =F (ralv)

for all z,y € S and o € I'. Hence f’l(A) = (ffl(,uA),f*l('yA)) is an intuitonistic
fuzzy left I'—ideal of I'—LA-semigroup S. And similarly for an intuitonistic fuzzy
right I'—ideal of 'L A-semigroup S. (]

Definition 13. Let f :[1,0] — [1,0] is an increasing function and A = (pz v )
be an IFS of I'—LA-semigroup S. Then Ay = (pa, va,) be an IFS of I'—LA-

semigroup S, define as py (x) = f(pa(2)) and v4,(x) = f(ya(2)) for allz € S.

Proposition 1. Let S be I'=LA-semigroup. If A = (usv4) is an intuitonistic
fuzzy left(resp, right) T'—ideal of S, then Ay = (,LLAf”}/Af) an intuitonistic fuzzy
left(resp, right) T'—ideal of S.

Proof. Let A = (us74) is an intuitonistic fuzzy left I'—ideal of S. Let for any
z,y € Sand o € I' and Ay = (p4, 74,) be IFS of S. then

fa, (xay) = f(pa(zay)) > f(pa(y))
and
Ya,(zay) = f(yalzay)) < f(va(y))
toa, (zoy) fpa(y)) and 74, (zay) < f(va(y))

Y
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for all z,y € S. Hence Ay = (p4, 74,) is an intuitonistic fuzzy left I'—ideal of
S. O

Proposition 2. Let A = (uAyA) be an intutionistic fuzzy left I'—ideal of left zero
I'—LA-semigroup S. Then A(x) = A(z) for all z,z € S.

Proof. Let z,z € S and a € T'. Since S is left zero '—LA-semigroup S then
raz = and zax = z then we have

pa(@) = pa(raz) > pa(z) = pa(e) > pa(z)
pa(z) = palzaz) > py(x) = pa(z) = palz)
pa(@) = palz)
and
Yal®) = valraz) <ya(2) = va(z) <7al2
Ya(2) = valzaz) < yu(2) = 74(2) < va(2)
Ya(@) = 7a(z)
For all z,z € S.Hence A(z) = A(z) for all z,z € S. O

Proposition 3. Let I be left ' —ideal of I —LA-semigroup S. Then A = (zr.x1) is
an intuitonistic fuzzy left '—ideal of I'— La-semigroup S. Where xy is characteristic
functions.and x; = 1 — x1
Proof. Let y,2 € S and a € T and A = (z; z1) be IFS of S. Since I left I'—ideal
of I'-LA-semigroup S, then we have two case’s i) if y € [ and ii) y ¢ I
case 1) if y € I then yaz € I then
zr(y) =1 and z;(yaz) =1
and also
zr(yoz) =1 =z1(y)
ii) if y ¢ I then

zr(y) = 0and z;(yaz) >0
ri(yez) > 0=11(y) = zr(yoz) > 21(y)
ifyel
1—z;(y) = 1—-1=0and1—=x;(yaz)=1-1=0
vr(yoz) = 1(y)
if y ¢ I then
zi(z) = l1—z/(y)=1-0=1

rr(yaz) < xr(2)
Hence A = (x7,z7) is an ntuitonistic fuzzy left I'—ideal of I'—La-semigroup S. O

Definition 14. Let A = (uyv4) and B = (upyp) two an intuitonistic fuzzy
left(resp, right) I'—ideal of I'—LA-semigroup S. then product of A = (4 v4) and
B = (g vp) is denoted by AU'B and defined as

tarp(®) = Va—ya:{pa(y) App(z)}

Tars(@) = Aa=yaz{va(y) V 74(2)
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Lemma 1. A = (uyv4) B = (up,vp) be any two intuitionistic fuzzy right(left)
ideal of T'—LA-semigroup S with left identity. Then AT B is also intuitionistic fuzzy
right(left) ideal of S

Theorem 8. Let [F(S) denote the set of all intuitionistic fuzzy left(right) ideal of
I'—LA-semigroup S with left identity. Then (IF(S),T') is I'—LA-semigroup

Proof. let IF(S) denote the set of all intuitionistic fuzzy left(right) ideal of S then
clearly (1F(S),T) is closed by Lemma 1. Now for any A = (4 v4) B = (kp,75)
C = (pcye) €5, then

tareyre(®) = Ve=ga:{ttars(y) A pe(2)}

= Vazyas{Vy=pseltta(®) N pp(@)} A pe(2)}
Va=ppgyazttta(P) A pp(@) A pc(2)}
Va=(zBq)apitic(2) A (@) A pa(p)}

< Ve—wap{Vw=z8¢{rc(2) N (@)} A pe(p)}
= Va=wapltcere(W) A pa(p)} = pcrpyral®)
This implies piarpyre(z) < persyral®)
Similarly perpyra(®) < parsyre(e) and thus parpyre(®) = persyra(e)
and
Yarpyre(®) = Ne=yaz{Vars(¥) Vyc(2)}

/\wzyaz{/\y:mﬁn{’}/fl(m) \ B (’I’L)} \ WC(Z)}
/\m:(mﬂn)ozz{'yA (m> VB (n) Ve (Z)}
= /\x:(zﬁn)am{’YC(z) VB (TL) Vya (m)}

> Ne=tam{Ae=zpn{rc(2) V15(0)} Vya(m)}
= As=tam{Vars(l) Vyc(m)} =vcrpralz)
Yarere(®) = Yerpra(®)
Similarly vcrpyra(®) = Yarpre(®) and thus yarpyre(z) = verpra(®)
Hence
(ATB)TC = (CT'B)L A
Thus (IF(S5),I') is I'-LA-semigroup S. O

Proposition 4. Let S be a I'—LA-semigroup with left identity, if A = (g, Y4)
is an intuitionistic fuzzy right T'—ideal of T'—LA-semigroup S. Then AT A is an
intuitionistic fuzzy I'—ideal of S.

Proof. Since A = (14,7 4) is an intuitionistic fuzzy right I'—ideal of S, then A =
(14,7 4) is an intuitionistic fuzzy left I'—ideal of S. Let for all a,b € S and a,,y € T
if a # xyy then

para(a) =0 and pap4(aab) > papa(a)
and

Yara(a) =0 and v 4p4(aad) < v4r4(a)
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tarala)

if a

HAT A (a)

fara(a)

Haralaabd)
and 7y 4p4(a)

Yara(a)

Yaral(a)

Y ara(aab)
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IA

IN

v

>

<

V' A{nral@) A paly)}

a=xyy

xyy then aab = (zyy)ab = (byy)ax by left invertible law.

V Anay) Apa()}

a=zvy
V {pa(0vy) A pa(x)} since A is IF left T' — ideal
a=avy
Vo Aralbyy) Apa(@)} = paralacd)
aab=(byy)az
farala)

A {va(@) Vyaly)}

a=zyy

A {vay) Vyal@)}

a=zvy
A {7a(bvy) Vv, (x)} since A is IF left T' — ideal
a=avy
A {vadvy) Vya(e)} = varalaabd)
aab=(byy)az

Yarala)

Hence AT'A = (fiara,Yara) is an intuitionistic fuzzy right I'—ideal of S, and by
Theorem 1 AT A = (tigra,Yara) is an intuitionistic fuzzy left I'—ideal of S.

O

Theorem 9. Let S be a I'— LA-semigroup with left identity. Then for any A, B, C
IFS of S. AT(BT'C) = BT (AT'C)

Proof. Let x € S and A = (g, v4), B = {tp,v5),C = {ke,vc) be any IFS of S.

Then
far(srey(@) = :\/ {ra) A ppre(2)}
= xz\!{az{ﬂA(y) Al :\/ﬁt{UB(S) Aot}
= \/( Bt){m(y) App(s) A pe(t)}
= \/( Bt){MB(S) Apa(y) A pe(t)}
since pua(y) A pe(t) < t\:/ b{uA(a) A pe(b)}
50 < Vo A{us()AL Vo {rala) Ape(b)}}
z=sa(yBt) yBt=avdb
= \/( m){ﬂg(s) A parc(yBt)}
< wz\{{aq{ﬂB (P) A trarc (@)} = Bpriarc)(T)
tarsre)(®) < ppriare)(@) = farsre) < Bpriarc)
Similarly varsre)(*) > Vprarce)(®) = var(sre) = Verarc)
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and
Yarsroy(@) = P/y\M{VA(y) Vysre(2)}
= I:/y\az{m(y) Vv :/\Bt{VB(S) Vo))
= /\()Bt){u(y) Vyp(s) Vyelt)}
= /} ﬂt){’YB(s) Vray) Ve(t)}
since 4 (y) Aye(t) = t/z\ b{%(a) Avc(b)}
> AN sV A {vala) vVye®)}H}
z=sa(ypt) yBt=ayb
50 = /} m){vB(S) Vyarc(yht)}

> $:/>aq{73(p) Vyarc(9)} = YBr(ATC) (2)

Thus AT'(BT'C) < BT'(AT'C) and similarly AT'(BT'C') > BT'(AT'C). Hence AT'(BT'C) =

BL(ATC). O

Lemma 2. Let S be I'—LA-semigroup and A = (4,7 4) be an intuitionistic fuzzy
right T'—ideal of S and B = {(ug,vg) be an intuitionistic fuzzy left T'—ideal of S.
Then ATBC ANB

Proof. Let for any x € S and « € T'. If x # yaz for any y,z € S, then

parg(®) =0 < pynp(T) = pyg A pp(z)
otherwise

parp(®) =V {pa(y) App(2)}

T=yoz

<V A{palyaz) A pp(yaz)}

T=yoz

=V {ual@) App(z)}

T=yoz

parg(®) < (paApp)(E) = parg < (a Apg)
and If z # yaz for any y, z € S, then
Yarp(®) =0 2> y40p(T) =74 V v5(T)
otherwise

parg(@) = A {valy) Ve(2)}

T=yoz

< A {ralyaz) Vygyaz)}

T=yoz

= N {na@)Vryp@)}

T=yoz

Yarg(®) < (yaVye)(@) = vars < (Y4 VB)
Hence AI'B = (tiapp: Yars) € (Ba A, vaVyp) =ANB. 0

Corollary 2. Let S be I'—LA-semigroup and A = {fiq,v4), B = (ug,vp) be any
intuitionistic fuzzy I'—ideal of S. Then ATB C ANB
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Remark 1. If S is a T'—LA-semigroup with left identity e and A = (u4,v4) and
B = {ug,vp) are intuitionistic fuzzy right T—ideal of S. Then ATB C AN B

Remark 2. If S is a T—LA-semigroup and A = {u4,v4) be an intuitionistic fuzzy
I'—ideal of S. Then ATAC A

Definition 15. A I'—LA-semigroup Sis called reqular if for every a € S, there
exists x in S and o, B € T’ such that a = (acx)Ba, or equivalently, a € (al'S)la.

For regular I'—LA-semigroup it is easy to see that ST'S = §

Proposition 5. Every intuitionistic fuzzy right I'—ideal of reqular I'— L A-semigroup
S is an intuitionistic fuzzy left I'—ideal of S.

Proof. Let A = (u4,74) be an intuitionistic fuzzy right I'—ideal of S and a,b € S
and v € T'. Since S is regular, there exist x € S, and «, € I such that a =
(aazx)Ba. Then

palard) = pa(((aaz)Ba)yd)
= pa((bfa)y(aax)) = py(bBa)
palayd) = pa(b)
and
valard) = v4(((aaz)Ba)yb)
= 7va((bBa)y(acz)) = v4(bBa)
Yalayd) = y4(b)
Hence A = (114,74) be an intuitionistic fuzzy left I'—ideal of S. O

Corollary 3. In a reqular T'—LA-semigroup S, every intuitionistic fuzzy right
I'—ideal of S is an intuitionistic fuzzy I'—ideal of S.

Proposition 6. If A= {u,,v4) and B = (ug,vg) be any intuitionistic fuzzy right
I'—ideal of reqular T'—LA-semigroup S, then ATB=ANDB

Proof. Since S regular, by proposition 5, Every intuitionistic fuzzy right I'—ideal of
regular I'—LA-semigroup S is an intuitionistic fuzzy left I'—ideal of S. By Lemma
2ATBC ANB.

On the other hand, let a € S, then there exist x € S and «, € I' such that
a = (aax)Ba. Thus

pala) A pg(a)
palacz) A pg(a)
V  waleaz) A pgla)

a=(aaz)Ba

parp(a) = pa Aip < parp

(a A pp)(a)

IN N

IN

(1ha A pp)(a)
and

Yala) Vyp(a)
Yalaaz) V yg(a)
A valaaz)Vyp(a)

a=(aaz)Ba

Yarg(@) = Y4 VY5 > Vars

(YaVp)(a)

vV v

Y

(YaVg)(a)
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Thus AN B C AI'B, therefore
ATBC ANBand ANBC AT'B=— ANB = AI'B.
|

Definition 16. A I'—LA-semigroup S is called I'—LA band if all of its elemnets
are idempotent i.e for all x € S, there exist a € I, such that zax = x.

Theorem 10. The concept of intuitionistic fuzzy right and left T'—ideal in a T'—LA
band are coincide.

Proof. Let A = {(u4,74) be an intuitionistic fuzzy right I'—ideal in a I'=LA band
S and xz,y € S and «, 3,7 € I'. Then
palray) = pa((zbr)oy)
w4 ((yBx)ax) by left invertible law
pa(yBe) = paly)
ra(y)

(AVARVS

toa(zoy)

and
va((zBz)ay)
v 4((yBz)azx) by left invertible law
< vayBz) <vay)
pa(zoy) < paly)
Therefore A = (u 4,7 4) be an intuitionistic fuzzy left I'—ideal in a =LA band S

Conversely suppose that A = (11 4,7v4) be an intuitionistic fuzzy left I'—ideal in
a I'—LA band S and z,y € S and «, 3,7y € I'. Then

palzay) = pa((zbr)ay)
ra((yBz)ay)) = pa(ypr)

= palzay) > pa(z)

Yalzay)

and

Y (vay) = v, ((zBr)ay)
= 7,((yBr)ay) > v, (yBz)
= 7,(zay) >, (x)

Thererfore A = (14,7 4) be an intuitionistic fuzzy right I'—ideal in a '-LA band.
S O
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