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ABSTRACT. We consider the intuitionistic fuzzification of the concept of
T'—ideals in a I'-LA-semigroup S, and investigate some properties of them.
We also prove in this paper the set of all intuitionistic fuzzy left(right) I'-
ideals of S is a LA-semigroup. We also prove that the intuitionistic fuzzy
right I'-ideals and intuitionistic fuzzy left I'-ideals coincide in I'-LA bands.
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1. INTRODUCTION

The concept of an LA-semigroup was first indroduced by Kazim and Naseerudin
[13]. A non-empty set S with binary operation # is said to be an LA-semigroup if
the identity (x * y) * 2z = (2 x y) * x for all z,y, z € S holds. Later, Q. Mushtaq and
others have been investigated the structure further and added many useful results to
theory of LA-semigroups. T. Shah and I. Rehman have introduced the concept of a
I-LA-semigroup [16]. Let S and T be two non-empty sets. If there exist a mapping
S xT' xS — S written as (a,v,b) by ayb, then S is called a I'-LA-semgroup if S
satisfies the identity (a8b)yc = (¢fb)va for all a,b,c € S and 5,7 € T'. T. Shah and
I. Rehman introduce the notion of I-ideals in I'-LA-semigroups.

The concept of a fuzzy set was first initiated by Zadeh [18]. Fuzzy set theory has
been shown to be a useful tool to describe situations in which the data are imprecise
or vague. Fuzzy sets handle such situations by attributing a degree to which a
certain object belongs to a set. The fuzzy algebraic structures play a prominent role
in mathematics with wide applications in many other branches such as theoretical
physics, computer sciences, control engineering, information sciences, coding theory,
topological spaces, logic, set theory, group theory, real analysis, measure theory etc.
Rosenfeld studied fuzzy subgroup of a group [15].
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In 1986, Atanassov [11] initiated the concept of an intuitionistic fuzzy set (IFS).
An Atanassov intuitionistic fuzzy set is considered as a generalization of fuzzy set [18]
and has been found to be useful to deal with vagueness. In the sense of Atanassov
an IFS is characterized by a pair of functions valued in [0,1]: the membership
function and the non-membership function. The evaluation degrees of membership
and non-membership are independent. Thus, an Atanassov intuitionistic fuzzy set
is more material and concise to describe the essence of fuzziness, and Atanassov
intuitionistic fuzzy set theory may be more suitable than fuzzy set theory for dealing
with imperfect knowledge in many problems. The concept has been applied to
various algebraic structures. In [I4], Kim and Jun defined intuitionistic fuzzy ideals
of semigroups. For further study see [1 2], 3 4, [5 6], 7, 8 9] 10, [17]

In this paper, we introduce the notion of intuitionistic fuzzy left (right) I'-ideals of
a [-LA-semigroup S, and also we introduce the notion of intuitionistic fuzzy I'-ideals
of a I'-LA-semigroup S, then some related properties are investigated. Characteri-
zations of intuitionistic fuzzy left (right) I'-ideals are given. For a homomorphism
f from a I-LA-semigroup S to a I'-LA-semigroup T, if B = (up,vyp) is an in-
tuitionistic fuzzy I'-ideals of a I'-LA-semigroup 7', then the preimage f_l(B) =
(f~ (up), f~ (v8)) of B under f is an intuitionistic fuzzy I'-ideals of I'-LA-semigroup
S.

2. PRELIMINARIES

Definition 2.1 ([16]). Let S = {xz,y,z2,...} and I' = {a, 5,7, ...} be two non-empty
sets. Then S is called a I'-LA-semigroup if it satisfies

1) zyy e S

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

Definition 2.2 ([16]). A non-empty set U of a I-LA-semigroup S is said to be a
I'-sub LA-semigroup S if UTU C U.

Definition 2.3 ([16]). A left (right) I-ideal of a I'-LA-semigroup S is a non-empty
subset U of S such that STU C U (UT'S CU) if U is a left and a right T'-ideal of a
I'-LA-semigroup S, then we say that U is I-ideal of S.

Definition 2.4 ([11]). Let X be a nonempty fixed set. An intuitionistic fuzzy set
(briefly, IFS) A is an object having the form

A= {(wvuA(m)vfyA(m)) RS X}
where the functions ps : X — [0,1] and 74 : X — [1,0] denote the degre of
membership (namely pa(x)) and the degree of nonmembership (namely v4(z)) of
each element z € X to the set A, respectively, and 0 < pa(x) + vya(z) < 1 for
all z € S for the sake of simplicity, we use the symbol A = (ua,v4) for the IFS
A= {(2, pa(@),74(2)) : 2 € X},
Definition 2.5 ([9]). A fuzzy set p in a I'-LA-semigroup S is called fuzzy I'-subLA-
semigroup of S, if pa(zyy) > pa(z) Apa(y) for all z,y € S and v € T

Definition 2.6 ([9]). A fuzzy set p in a I'-LA-semigroup S is called a fuzzy left(resp,
right) T-ideal of S, if pa(xvy) > paly) (resp, pa(xyy) > pa(x)) for all z,y € S and
18
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v € S. A fuzzy set u in a I'-LA-semigroup S is called fuzzy I'-ideal of S, if fuzzy set
1 is a fuzzy left T'-ideal and a fuzzy right I'-ideal of I'-LA-semigroup S.

3. MAJOR SECTION
In what follows, S denote a I'-LLA-semigroup, unless otherwise specified.

Definition 3.1. AnIFS A = (p14,74) in S is called an intuitionistic fuzzy I'-subLA-
semigroup of S if the following conditions hold
(IF1) pa(@yy) > pa(z) A paly),

(IF2) ya(zvy) < va(z) Vyaly),
for all z,y € S.

Definition 3.2. An IFS A = (ua,7v4) in S is called an intuitionistic fuzzy right
I’-idealof S' if the following conditions hold
(IF3) pa(zvy) = pa(z),

(IF4) va(zyy) < yalz),
for all z,y € S.

Definition 3.3. An IFS A = (ua,v4) in S is called an intuitionistic fuzzy left
I'-ideal of S if the following conditions hold
(IF5) pa(zyy) = paly),

(IF6) va(zvy) < valy),
for all z,y € S.

Example 3.4. Let S = {0,i,—i} and I' = S. Then S is I'-LA-semigroup, by binary
operation S xI'x S — Sasayb=avbforalla,be Sandy € S. Let A= (ua,v4)
be IFS on S and Defined p14 : S — [1,0] by pa(0) = 0.7, pa(i) = pa(—i) = 0.5 and
Ya 18— [0,1] by 7a(0) = 0.2,74(é) = va(—i) = 0.4 then clearly A = (ua,va) is
an intuitionistic fuzzy left I'- ideal of I-LA-semigroup S.

Example 3.5. Let S = {1,2,3,4,5} and ' = {«, 3,7} be two non-empty sets.
Then, S is a I'-LA-semigroup by the following Tables:

all 2345 Bl1 2345 ~|1 23475

111 1 1 1 1 112 2 2 2 2 11 1 1 11

2111 1 11 212 2 2 2 2 211 11 11

3|1 1 1 11 312 2 2 2 2 3|1 1 1 1 1

411 1 1 1 1 412 2 2 2 2 411 1 1 1 1

511 1 1 1 1 512 2 2 2 2 511 1 1 3 3
Also S is non-associative because (12)33 # 1o (2033). Let A = (ua,v4) be an IFS
in S and defined as:

pa(l) = pa(2)=08, pa(3)=0.7, pa(4) = 0.6, pa(5) = 0.3,

7a(1) = 74(2)=0.1,74(3) =0.3,74(4) =04, 74 (5) = 0.7.

Thus, by routine calculation A = (114,7v4) is an intuitionistic fuzzy T'-ideal of S.
Theorem 3.6. An intuitionistic fuzzy right T'-ideal A = (pa,va) of a T'-LA-
semigroup S with left identity is an intuitionistic fuzzy left I'- ideal of S.
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Proof. Let A = (ua,v4) be an intuitionistic fuzzy right T'- ideal of S and let z,y € S
and o, 8 € I'. Then, we have

pa(zay) = pa((efr)ay) = pa((ysz)ae)
> pa(yBr) > pa(y)
pa(zoy) = paly)
and
Ya(zay) = val(efr)ay) = va((yfr)ae)
< va(ypz) <va(y)
ya(ray) < va(y).
Hence, A = (ua,7v4) is an intuitionistic fuzzy left T'- ideal of S. O

Corollary 3.7. Let S be a I'-LA-semigroup with left identity. Then, every intu-
itionistic fuzzy right T'- ideal A = (ua,va) of S is an intuitionistic fuzzy T'- ideal of
S.

Theorem 3.8. Let {A;}ica be a family of intuitionistic fuzzy T-ideals of a T'-LA-
semigroup S. Then, NA; is an intuitionistic fuzzy I'-ideal of S, where

NA; = (Apa,,V7ya,) and
Apa, () = inf{ua,(z) /i€ A, xS},
Vya,(z) = sup{ya,(z) /i€A, z€S}

Proof. Let {A;}iea be a family of intuitionistic fuzzy TI'-ideals of a T-LA-semigroup
S and let for any z,y € S and v € I'. Then, we have

Apa(zvy) > A pa,(z)

Vya,(zyy) < Vya,(z)

and

Aa;(zvy) = Apa(y)

Vya (@) < Vya,(y)-
Hence, NA; = (Apa,,V7ya,) is an intuitionistic fuzzy I'-ideals of a I'-LA-semigroup
S, O

Theorem 3.9. Let A = (ua,va) be an intuitionistic fuzzy left (resp. right) T'- ideal
of T-LA-semigroup S. Then, OA = (ua,Tia), Bia =1 — pa is an intuitionistic fuzzy
left (resp. right) T'-ideal of S.

Proof. Let A = (114,7v4) be an intuitionistic fuzzy left T'-ideal of a T-LA-semigroup
S and let for any z,y € S and v € I'. Then,

palzyy) > pa(y)
—pa(zyy) < —paly)
1—palzyy) < 1—pa(y)
palzyy) < pa(y).
20
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Hence, A = (pa, 14) is an intuitionistic fuzzy left I'- ideal of a I'-LA-semigroup
S O

Definition 3.10. Let A = (ua,v4) be an IFS in S and « € [0, 1]. Then the sets

Bra ={z €8 /[ palz)>a}, 75, = {z €S /valx) < a}
are called a p-level set and v-level set of A, respectively.
Theorem 3.11. Let A = (ua,va) be an IFS in a T'-LA-semigroup S. Then, A =
(ba,v4) 1s an intuitionistic fuzzy left (resp. right) T- ideal of a T-LA-semigroup S
if and only if p-level set and v-level set of A are left (resp. right) T'- ideals of a
I'-LA-semigroup S.

Proof. Suppose ,uia(aé ®), and 'yia(;é ®) are left T'- ideals of a I'-LA-semigroup
S for a € (0,1]. We have to show that A = (u4,v4) is an intuitionistic fuzzy left
I'- ideal of S. Suppose A = (1 4,74) is not an intuitionistic fuzzy left I'- ideal of .S,
then there exit x,,¥y, in S and v € I such that

MA(-TO'Yyo) < /’LA(yO)
taking

o = %{MA(QUO’Y%) +1a(yo)}

we have pa(ZoVYo) < o < 1a(Yo). It follows that y, € ,uia but z.vy. ¢ uia for
v € I'. This is a contradiction. Thus
pra(zyy) = pa(y).
Similarly,
’YA(CUo’WJO) < 'YA(yO)~

Hence, A = (la,7v4) is an intuitionistic fuzzy left I'- ideal of a I'-LA-semigroup S.

Conversely, suppose that A = (ua,v4) is an intuitionistic fuzzy left T'-ideal of a
I-LA-semigroup S. Let a € [0,1] and for any z € S, y € T and y € ,uia. Then,

pa(zyy) > paly) >a

pa(zyy) = o
Yy € uia for all x € S, v € T and y € S. Hence, uia is a left T'- ideal of a
I'-LA-semigroup. Now z € S,y €' and y € 'yia. Then,

va(zyy) <valy) < o

Yy € ’yia forall x € S, v € ' and y € S. Hence, Via is a left I'- ideal of a
I'-LA-semigroup S. g

Example 3.12. Let S = {0,i,—i} and ' = S be two non-empty sets. Then S is
a I-LA-semigroup by binary operation S x I' x S — S as (a,7,b) = ayb for all
a,be Sandy €T. Let A= (ua,va) be an IFS on S and defined by pa : S — [1,0]
1a(0) =0.7,44(1) = pa(—i) = 0.5 and v4(0) = 0.2,74(i) = va(—i) = 0.4. Then,
clearly A = (ua,7v4) is an intuitionistic fuzzy left I'-ideal of a I'-LA-semigroup S.

Theorem 3.13. Every intuitionistic fuzzy left (right) I'-ideal of a T'-LA-semigroup
S is an intuitionistic fuzzy bi-I'-ideal of a T'-LA-semigroup S.
21
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Proof. Let A = (j1a,74) be an intuitionistic fuzzy left I'-ideal of a I'-LA-semigroup
S. Let w,z,y € S and «,y € I'. Then,

pa((zaw)yy) > paly)

pa((zaw)yy) = pa((yow)yz) > paly)

pa((raw)yy) > min{pa(z), pa(y)
and

Ya((zaw)yy) < va(y)
Ya((zaw)yy) = ya(lyaw)yz) < va(z)
Ya((zaw)yy) < max{ya(z),ya(y)-
Hence, A = (pa,v4) is an intuitionistic fuzzy bi-T-ideal of a I'-LA-semigroup S. O

Theorem 3.14. Let IF(S) denotes the set of all intuitionistic fuzzy left (right) T-
ideal of a T'-LA-semigroup S. Then, (IF(S),C,U,N) is a lattice.

Proof. Let for any A, B,C € IF(S). Then, we have to show that the following
properties hold:
1) Reflexive: Since
pa(z) < pa(z) and y4(x) = va(x)
so ACA
2) Antisymmetric: For all A, B € IF(S), we have A C B and B C A. Then
pa(@) < pp(x),va(2) = v8(7)
and
pe(z) < pa(z),ve(2) > vA(2).
Thus, A=B
3) Transitive For all A, B,C € IF(S) such that
AC Band BCC.
We have:
pa(z) < pp(x),va(2) > 78(7)
pe(z) < pe(z),ve(z) = Yo (2)
and it follows that
pa(z) < pe(),va(@) > ve(x).
Thus A C C. Hence, (IF(S),Q) is a Poset.
Inf: For any two A, B € (IF(S) Inf{A,B}=ANB
ANB={paApp,vaVyB
Now we show that AN B is an intuitionistic fuzzy right I'-ideal of a I'-LA-semigroup
S. For any z,y € Sand a €T

(1a A pg)(way) = pa@ay) A palzay)

> pa(@) Apa(z) = (pa A ps)(x)
(ma App)(way) > (pa Apg)(x)
and
(vaVB)(zay) = va(zay) Vya(ray)
< 7a(@) Vya(@) = (va VB)(2)
(vaVas)(zay) < (yaVyB)(2)

22



S. Abdullah et al./Ann. Fuzzy Math. Inform. 6 (2013), No. 1, 17-31

AN B is an intuitionistic fuzzy right I'-ideal of a T'-LA-semigroup S. This means
ANB e IF(S), inf{A, B} exists in IF(S).
For any two A, B € (IF(S) sup{A,B} =AUDB
AUB = {paVpus,va N8}
(A V up)(zay) pa(ray) V pa(ray)

> pa(@)Vpa(z) = (pa Vv ue)(z)
(A Vpp)(ray) > (paVpp)(w)
and
(va AvB)(zay) = yalzay) Aya(zay)
< yalx) Avalz) = (va Aye) (@)
(vaAvB)(zay) < (va AvB)(T).

Thus, AUB is an intuitionistic fuzzy right I'-ideal of a I'-LA-semigroup S. sup{A, B}
exists in TF(S). Hence (IF(S),C,U,N) is a lattice. O

Definition 3.15. Let f be a mapping from a set X to Y and p be fuzzy set in Y,
then the pre-image of y under f is denoted by f~!(u) and is defined by

SN (@) = p(f(z) forallz e S

Definition 3.16. Let f : S — S7 be a homomorphism from a I'-LA-semigroup S
to a I-LA-semigroup Sy1. If A = (ua,7v4) is an intuitionistic fuzzy set in Sy, then

the preimage 1of A = (ua,va) is denoted by1 (A = (f’l(uA),f’l(’yA» and is
defined by f= (na(2)) = (na(f(2))) and = (ya(2)) = (ya(f(2)))

Theorem 3.17. Let the pair of mappings f : S — Sy and h : T' — T'; be a
homomorphism from a T'-LA-semigroup S to a I'-LA-semigroup S1 and let A =
(A, v4) be an intuitionistic fuzzy left (resp. right) T-ideal of a T'-LA-semigroup
Sy. Then, f~ (A) = (f~"(a), f~ (v4)) is an intuitionistic fuzzy left (resp. right)
T'-ideal of a T'-LA-semigroup S.

Proof. Let A = (114,7v4) be an intuitionistic fuzzy left T'-ideal of a I-LA-semigroup
S1. Let z,y € S and o € I'. Then,

F (na(zay) = (pa(f(zay))) = (palf(@)h() f(y)))

- (palzay) > palf) =1 naly)
and

o (ralzay) = (a(f(zay)) = (valf(@)h(@) f(y)))
F (ralay) < val(f) = £ (valy)).

Hence, f~ (4) = (f_l(MA),f_l(yA» is an intuitionistic fuzzy left T-ideal of T'-
LA-semigroup S. Similarly we will proof for an intuitionistic fuzzy right I'-ideal of
I'-LA-semigroup S. 0

Definition 3.18. Let f : [1,0] — [1, 0] be an increasing function and A = (u4 va4)
an IFS of a I'-LA-semigroup S. Then, Ay = (114,,74,) is an IFS of a I'-LA-semigroup
S, and is defined by pa,(x) = f(pa(x)) and va,(x) = f(va(z)) for all z € S.
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Proposition 3.19. Let S be a I'-LA-semigroup. If A = {ua ya) is an intuitionistic
fuzzy left (resp. right) I'-ideal of S, then Ay = (pa; va;) is an intuitionistic fuzzy
left (resp. right) T-ideal of S.

Proof. Let A = (ua,v4) be an intuitionistic fuzzy left I'-ideal of S. Let z,y € S and
acTl and Ay = (ua;va,) an IFS of S. Then,

pag(zay) = f(pa(zay)) = f(pa(y))
and

Ya, (way) = f(va(zay)) < f(va(y))

pag(zay) 2 f(pa(y)) and ya, (zoy) < f(va(y))-
Hence, Ay = (pa,;,7a,) is an intuitionistic fuzzy left T-ideal of S. O

Proposition 3.20. Let I be a left (resp. right) T-ideal of a T'-LA-semigroup S.
Then, A = (x1,, T1,) is an intuitionistic fuzzy left (resp. right) T'-ideal of a T'-LA-
semigroup S.

Proof. Let y,z € S and o € I and A = (xy,xy) be IFS of S. Since [ is a left I-ideal
of a I'-LA-semigroup S, so we have two case’s i) if y € I and ii) y ¢ I
case i) if y € I, then yaz € T
zr(y) =1 and z7(yaz) =1
and also
zr(yaz) =1 =z(y)
ii) if y ¢ I, then
2r(y) =0 and z7(yaz) >0
ri(yaz) 2 0= z(y) = w1(yaz) 2 z1(y)
ifyel
l—zy(yy=1-1=0and 1 —zy(yaz) =1—-1=0
zr(yoz) = 1 (y)
if y ¢ I, then
ri(x)=1-2;(y) =1-0=1
xr(yaz) < xr(x)
Hence A = (xr.xy) is an intuitionistic fuzzy left -ideal of I-LA-semigroup S. O

Definition 3.21. Let A = (ua v4) and B = (up,yg) be two intuitionistic fuzzy
sets of a I-LA-semigroup S. Then, the product of A = (ua va) and B = (up,vB)
is denoted by A or B, and is defined by

pars(®) = Vo—ya{1ay) A up(x)},

’YAFB (l‘) = /\z:yaz {,YA (y) \/ ’YA (Z)}
Lemma 3.22. Let A = (uaya) and B = (up,yB) be any two intuitionistic fuzzy
right (left) T'-ideals of a T'-LA-semigroup S with left identity. Then, AT'B is an
intuitionistic fuzzy right (left) ideal of S
Theorem 3.23. Let IF(S) denotes the set of all intuitionistic fuzzy left (right)
T-ideals of a T'-LA-semigroup S with left identity. Then, (IF(S),T) is an LA-
semigroup.
Proof. Let IF(S) denotes the set of all intuitionistic fuzzy left (right) ideals of S.

Then, clearly (IF(S),T') is closed by Lemma [3.22. Let A = (ua va), B = (1B, vB)
24
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and C = (uc,yc) € IF(S). Then, we have

N(AFB)FC(x)

pars)ro()
Similarly u(ch)rA(x)

and

V(AFB)rc(f)

V(AFB)FC(UU)
Similarly vcrpyra(z)

Hence

IA

INIA

v

(AVARLYS

Ve=yazipars(y) A pe(z)}
Va=yaz{Vy=pse{pa(®) N pe(@)} A pc(2)}
Va=(psg)az{ia(P) A up(q) A pc(2)}
Va=(zpq)apiic(2) A pup(q) A pa(p)}
Vozwap{Vw=z8q{tc(2) A up(@)} A pe(p)}
Ve=wapipers(w) A pa(p)} = pwerpyra(r)
pcreyra(r)

parsyre(z) and thus parpyre(r) = pereyra(e)

Ne=yaz{7varB(Y) V 70 (2)}
Ax:yaz{/\y=mﬂn{7A(m) Vs(n)}Vyce(z)}
Ne=(mBn)yaz174(m) V yB(n) Vyc(2)}
Na=(zpn)am{vc(2) VyB(n) V 74(m)}
/\w:lam{/\w:ZBn{'VC(Z) VB (n)} V4 (m)}
Ne=tam{vars(l) V yc(m)} = vcrpyra(x)
V(CFB)FA(x)

Yearsyre(r) and thus yarpyre(z) = Ycrsyra(z)

(ATB)I'C = (CTB)L A
Thus (IF(S),T) is a T-LA-semigroup S.

Proposition 3.24. Let A = (ua,v4) be an intuitionistic fuzzy right T'-ideal of a T
-LA-semigroup S with left identity. Then, AT A is an intuitionistic fuzzy U'-ideal of

S.

Proof. Since A = (ua,v4) is an intuitionistic fuzzy right I'-ideal of S, so A =
(1a,v4) is an intuitionistic fuzzy left I'-ideal of S. Let a,b € S and «,v € T' if

a # x7yy. Then,

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

and

25



S. Abdullah et al./Ann. Fuzzy Math. Inform. 6 (2013), No. 1, 17-31

yara(a) =0 and yara(aab) < yara(a)

otherwise
para(@) = \/ {pal@)Apaly)}
a=zyy
ifa = avyy, then aab = (zyy)ab = (byy)ax by left invertible law.
para(@) = \/ {pay) Apa(z)}
a=zyy
para(a) < \/ {pa(byy) A pa(z)} since A is IF left T-ideal
a=zyy
< \V  A{nalbyy) Apa(@)} = para(aad)

aab=(byy)az
para(aab) > para(a)

and
yara(@) = A\ {ra@) vya)}
yara(a) = /\W{VA Vya(@)}
vara(a) > a /T\W{WA(bvy) V ya(x)} since A is IF left T’ — ideal
> _ 7\ {ya(byy) v ya(z)} = yara(aab)

aab=(byy)ax
Yara(aab) < yara(a)

Hence ATA = (uara,yara) is an intuitionistic fuzzy right I'-ideal of S, and by
Theorem 3.6/ ATA = {piara,vara) is an intuitionistic fuzzy left I'-ideal of S. O

Theorem 3.25. Let S be a I'-LA-semigroup with left identity. Then for any A, B,C
IFS of S. AT(BT'C) = BT'(ATC).

Proof. Let x € S and A = (ua,va), B = (u,v8),C = (uc,yc) be any IFS of S.
Then

parren® =\ ) A pore(:)
- r\y/az{uA \/ﬁt{ug A e ()]}
- y\/( m){uA (y) A us(s) A pc(t)}
= _y\{ m){,UB(S) A pa(y) A pc(t)}

26
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since

pa) Apct) <\ {pala) Apc®d)}
yat=avyb

\/ {us(s) \/ {pa(a) A pc(b)}}

r=sa(yBt) yPBt=a~b
- \  A{us(s) Aparc(yBt)}

e=sa(ypt)

\ {es() A parc(@)} = perarc) ()

T=paq

SO

IN

IN

HAT(BTC) (z) NBF(AFC)(HJ) = War(Bre) < IBL(ALC)

Similarly yarsre) ()

IV IA

YBr(arc)(T) = Yar(Brc) = YBr(Arc)

and

yarsroy(r) = /\ {va(y) Vysre(2)}

T=yoz

= A\ {maw VI A s vic®}

T=yaz z=s0t

- /\ {valy) Vys(s) Vyc(t)}

r=ya(spt)

- /\ {v8(s) Vvaly) Vyc(t)}

a=sa(ypt)

since y4(y) Avo(t) > /\ {rala) Avye(b)}
yat=a~vyb

N eV N {vale) vVac®)}}

z=so(ypt) yBt=ayb
= A {) Vyarc(ust)}

a=sa(yBt)

/\ {yB(p) Vvarc(a)} = vrarc)(z)

T=paq

v

vV

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

Lemma 3.26. Let S be a I'-LA-semigroup. Let A = (ua,va) be an intuitionistic
fuzzy right T-ideal of S and B = (up,yp) an intuitionistic fuzzy left T-ideal of S.
Then ATBC AN B

Proof. Let for any x € S and « € I'. If x # yaz for any y,z € S, then

parg(z) =0 < panp(z) = pa A pp(x)
27
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otherwise

parp(z) = \/ {ra(y) A pup(2)}

T=yoz

<V {nalyaz) App(yaz)}

T=yoz

=V {na(@) Aup()}

T=yaz
pars(®) < (pa App)(@) = pars < (pa A ps).
If x # yaz for any y, z € S, then

yarg(z) =0 > vyanp(z) = v4 V yB(2)

otherwise

parp() = N\ {valy) Vys(z)}

T=yoz

< A {ralyez) vasyaz)}

= A {1l Vvys@)}

Yarg(z) < (vaVs)(®) = yare < (va V)
Hence AT'B = (uarp,vars) C (pa Apup,vaVyg) = ANB. O

Corollary 3.27. Let S be a T'-LA-semigroup and A = {ua,va), B = {up,v8) any
intuitionistic fuzzy ['-ideal of S. Then, ATB C ANB

Remark 3.28. If S is a I-LA-semigroup with left identity e and A = (pa,v4) and
B = {up,vyB) are intuitionistic fuzzy right I-ideals of S. Then ATB C AN B

Remark 3.29. If S is a [-LA-semigroup and A = {114,74) an intuitionistic fuzzy
I'-ideal of S. Then ATAC A

Definition 3.30. A I'-LA-semigroup S is called regular if for every a € S, there
exists z in S and «, 8 € ' such that @ = (aax)fa, or equivalently, a € (aI'S)Ta.

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

Proposition 3.31. Every intuitionistic fuzzy right I'-ideal of a reqular T'-LA-semigroup
S is an intuitionistic fuzzy left I'-ideal of S.

Proof. Let A = {14,7v4) be an intuitionistic fuzzy right I'-ideal of S and a,b € S and
~v € T'. Since S is regular, so there exist € S, and «, 8 € T" such that a = (acx)fa.
We have

(((acx)Ba)yb)
((bBa)y(aaw)) = pa(bfa)
(b)

pra(ayb) A
palayb) > pa
28
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and
va(anb) va(((acx)Ba)yb)
= 7a((bBa)y(aax)) = ya(bBa)
Yalarb) = ya(b).
Hence, A = (uua,7v4) is an intuitionistic fuzzy left T'-ideal of S. O

Proposition 3.32. Let A = (ua,va) and B = {up,vp) be any intuitionistic fuzzy
right T'- ideal of reqular T - LA - semigroup S. Then, ATB=ANDKB

Proof. Since S regular, so by Proposition 3.31 and Lemma [3.26, we have AI'B C
AN B.

On the other hand, let a € S. Then, there exist x € S and «,3 € I' such that
a = (aax)Ba. Thus

(na A pp)(a) pa(a) A pp(a)

< palaox) A pp(a)
< \/ pwalacx) A pp(a)
a=(aazx)Ba
(raANpp)(a) < parp(a) = pa App < prars
and
(vaVys)(a) = ~a(a)Vys(a)
> valaazx)Vyp(a)
> /\ ya(aazx) V yp(a)
a=(aaz)Ba
(vaVyg)(a@) > ~arp(a) = 74 VB > varn

Thus AN B C AI' B, therefore
ATBC ANBand ANBC ATB=— AN B = AI'B.
O

Definition 3.33. A I'-LA-semigroup S is called I'-LA band if all of its elements are
idempotent i.e for all z € S, there exist a € T", such that zax = z.

Theorem 3.34. The concept of intuitionistic fuzzy right and left T'-ideal in o T'-LA
band coincides.

Proof. Let A = (ua,7v4) be an intuitionistic fuzzy right I'-ideal in a I'-LA band S
and z,y € S and «, 8,7 € I'. Then

pa(zay) = pa((zfz)ay)
= pa((yBx)ax) by left invertible law
> pa(ybr) = paly)

pa(zay) = pa(y)
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and

valzay) = 7a

N
)
~

pa(zay) ; ra(y)

Therefore A = (a,7v4) is an intuitionistic fuzzy left I'-ideal in a I'-LA band S

Conversely suppose that A = (u4,v4) is an intuitionistic fuzzy left I'-ideal in a

I'-LA band S and z,y € S and o, 3,7 € I'. Then

and

palzay) = pa((zfr)ay)
= pa((yBr)ay)) > palypz)
= pa(ray) > pa(x)
Yalzay) = v,((zfr)ay)

= 7 ((whr)ay) > v,(ybz)
= Y4 (xay) B (‘r)

Thererfore A = (ua,7v4) is an intuitionistic fuzzy right T'-ideal in a I'-LA band.
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