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1 Introduction characterizations of an LA-semigroup in terms of
([a],[B])-fuzzy interior ideal and introduce the notion of

The concept of a fuzzy set was first initiated by Zadgh [ al, [B])-fuzzy interior ideals of an LA-semigroup.
Since then it has become a key area of research in—-—
engineering, medical science, social science, physics,
statistics, graph theory, etc. 12][ Jun et al. introduced S
the concept of an anti fuzzy bi-ideals of ordered 2 Preliminaries
semigroup by using the notion of anti fuzzy points and
besideness to and non-quasi-coincidence with a fuzzy setiere onwardS will denotes an LA-semigroup.
and investigate their inter-relations and related pragert For subset#, B of S, we denoteAB= {abe Sa €
[3] Shabir et al. studied semigroups by the properties ofA b € B}. A nonempty subsef of Sis called sub LA-
their anti fuzzy ideals. In4] Madad et al. studied anti semigroup oBif A2C A. Ais called an interior ideal @if
fuzzy ideals in LA-semigroups. An LA-semigroup is a A? C Aand(SA SC A. By a fuzzy subsety of Swe mean
groupoidS whose elements satisfy the left invertive law: a mappingy : S— [0,1]. For any fuzzy subsetg; and
(ab)c = (cb)afor all a,b,c € S. An LA-semigroupis the s, of Sdefiney o, :=S— [0,1],a— (Yroyr)(a)
midway structure between a commutative semigroup and
a groupoid. It is a useful non-associative structure with [ Aa—po{f(p) vg(a)} if there existp,q € Ssuch that = pg
wide applications in theory of flocks. In an LA-semigroup { 1 otherwise ‘
the medial law (ab)(cd) = (ac)(bd) holds for all
a,b,c,d € S [5]. If there exists an elemen¢ in an For a nonempty family of fuzzy subsefg }ic; of S
LA-semigroupS such thatex= x for all x € S thenSis  the fuzzy subsetslic )i and i i of S are defined as
called an LA-semigroup with left identitye. If an  follows:
LA-semigroup S has the right identity, therS is a
commutative monoid. If an LA-semigroupcontains left .
identity, then (ab)(cd) = (dc)(ba) holds for all Uieli:S—[0,1],a— (Uiar ) (@) = Siglp{ll/i (@},
a,b,c,de S ) )

In this paper we introduce the concept of generalized lie! Wi : S— [0,1],a— (Niai ) (a) =: 'ire‘f{‘/’i @)}
anti fuzzy interior ideals in LA-semigroup and investigate
their relative properties. We give some interesting If | is afinite set, say = {1,2,...,n}, then clearly
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Uiel i (@) = max{yn (), ¢2(a), ..., n(a)},
Nieldi (@) = inf{yn(a),yr(a),....¢n ()}

Definition 1.[]10] A fuzzy subsety of S called fuzzy
interior ideal of Sif it satisfy the following conditions.

(B1) (vx,y € S) (@ (xy) = min{y (x), W (y)}),
(B2) (Wy,ac §)(¢((xa)y) = ¢ (a)).

Lemma 1][10] A fuzzy subsep of S is fuzzy interior ideal
of S if and only ifya is interior ideal of S

Definition 2.Let ¢ be a fuzzy subset of $hen for every
t €[0,1) the set LY;t) = {X|x € S P (x) >t} is called a
level set ofy.

Lemma 2[10] Let ¢ be a fuzzy subset of $heny is
fuzzy interior ideal of S if and only if (W;t) # @ is an
interior ideal of S for every € [0,1).

3 ([a],[B])-fuzzy interior ideals

Definition 3.A fuzzy subsetyy of S of the form
_ftel01)ify=x
Yly) = { 1  otherwise
with support x and value t and is denoted b.yA fuzzy
subsety of S is said to be non unit if there existexS
such thatyy (x) < 1. For an anti fuzzy point and a fuzzy
subsety in S Jun and Sung{] gave meaning to the
symbolay, wherea € {[e].[q].[€] v [d].[€] A[q]} . To
say that Llely = $(x) < t and
x [(é]([! = Y(X) +t < LAlIso 4 [€] is called besides to
an

subsety of S Also
t

is called an anti fuzzy point

Yle]vig = L€l or L[g and

X - X
Lle]Ala) = L[€] and L[q]. The symbok[a]y means
that £ [a] ¢ does not hold. A fuzzy poigtis said to be
strongly besides to (respectively strongly

non-quasi-coincident with a fuzzy sety written as
lely (resp,.i@gu). It lajg or LBy, then
t (la)viB)).

t

Definition 4.Let X be a non empty set and A be a subset of*

X. Then the anti characteristic functiongc is defined by

/0
XAc = 1

Definition 5.A fuzzy subsefy of S called an anti fuzzy
interior ideal of Sif it satisfy the following conditions.

(B1) (Vx,y € §) (¥ (xy) < max{y (x), P (y)}),
(B2) (vxy,ac §) (¢ ((xa)y) < ¢ (a)).

Lemma 3 A fuzzy subsep of S is an anti fuzzy interior
ideal of S if and only if(a is interior ideal of S

ifxeA
ifx¢A -

tlg] is called non-quasi-coincident with a fuzzy

Definition 6.Let ¢ be a fuzzy subset of $hen for every
t €[0,1) the set Ly;t) = {Xx|x € S, (x) <t} is called a
lower level set ofp.

Lemma 4Let ¢ be a fuzzy subset of Sheny is an anti
fuzzy interior ideal of S if and only if (;t) # @ is an
interior ideal of S for every € [0,1).

Theorem 1For any fuzzy subsep of S the conditions
(B1) and(By) are equivalent to the following.

(Bs) (vxy€9) (viu,tz € [0,2)) (% (€], 2 [e] p — ™) [e]y).

(Ba)
(vxyac8)(vte0,) (LIelw = iy lelw).
Proof: (B1) = (Bs). Letx,y € Sandty,t; € [0,1) be

such that tl[ €lyp.and 2[€]y. Then ¢(x) < t and
gy < By (B1) we have

gxy) < max{gx),p(y)} < max{tit,} and so
max){(t;tz} [e] LIJ

(Bs) —> (B1). Let x,y € S Since ¥ [¢]y and
‘”T[ ] . Then by(Bs) , we havew[ €]y and

soy (xy) < max{y (x), Y (y)}-
(B2) = (Bs). Let x,y,a € Sandt € [0,

thatl [€] . Theny (a) <t. By (B,) we havey ((x
Y (a) <t and SO t)y) [€] .

(Ba) = ( ) LetxyeSSmce [ ]y, by (Ba).
Wehave [ ] W and soy ((xa) )gt,u( a). O

1) be such

a)y) <

4 ([€],[€] v [g])-Fuzzy Interior Ideals

In[9] Jun et al. introduced the concept of a generalized

fuzzy interior ideal of a semigroup. In8], Jun et al.
introduced the concept afo,f3)-fuzzy bi-ideal of an

ordered semigroup and characterized ordered semigroups

in terms of (a,B) - fuzzy bi-ideals. In 10] Khan et al.
introduced the notion ofe, € \vq)- fuzzy interior ideals

of an Abel Grassmann’s groupoid and investigate some of

their properties in terms ofe, e vq)-
ideals.

Let ¢ be a fuzzy subset db and ¢ (x) > 0.5 for all
€S Letx € Sandt € [0,1) be such thati[€] A [q]y.
Thent[€]y andi[qjy and soy (x) <t andy (x) +1<t.
It follows that 1> (x) +t > Y(X) + @ (x) = 2y (x) and
so Y (x) < 0.5 which is a contradiction. This means that
{(xeSielnldy}r =0

Definition 7.A fuzzy subseap of S is called an([a],[8])
-fuzzy interior ideal of Swherea # [€] A[q], if it satisfy
the following conditions:

fuzzy interior

(B5) (vxy € 9) (vt €0.1)) (% [a] .
(B6)
(Vxy.a€S) (vt €[0,1)) (g [aly —

%]y — "2l g y)

oy Bl).
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Proposition 1Let ¢ be a fuzzy subset of S.df= [€] and

B = [€] v g in Definition 7. Then (B5) and (B6),

respectively, are equivalent to the following conditions:
(B7) (Vx,y € S) (W (xy) < max{y(x), ¥ (y),05}).
(B8) (vx.y,a€ §) (¢ ((xa)y) < max{y(a),0.5}).

Proof: Itis very easy to prove.l

RemarkA fuzzy subsetp of Sis an([€],[€] V [q])-fuzzy
interior ideal ofSif and only if it satisfy conditiongB7)
and(B8) of the Propositior.

We have the following characterization of
([€],[€] Vv [q])-fuzzy interior ideals of an LA-semigroup
S

Lemma 5Let S be an LA-semigroup add# | C S Then

| is an interior ideal of S if and only if the characteristic
function xic of I is an ([€],[€] V [d]) -fuzzy interior ideal
of S

The converse of Theorethis not true in general, as
shown in the following example.

Example: Let S= {a,b,c,d,e} be an LA-semigroup
with the following table:

Example 1.

DIV D DT

a
a
a
a
a
a

D O|T|D|"
DO DD

The interior ideals oS are{a}, {a
Define a fuzzy subsel : S— [0, 1] by ¢ (
0.2,¢/(d) =0.4,4/(e) =06,y (b) = 0.8.

S if t<[0.8,1)
{a,c,d,e} if te [0.7,1)
{a} if t €[0.1,0.12)
@ if te[0.01,0.02)

,® andS
1 Y(c)=

c
a
a
e
d
c

a,c,d
)
T

L(At) =

Obviouslyy is an([€], [€] V [q])-fuzzy interior ideal ofS.
By Lemmab. But we have the following ,
(1) ¢ is not an ([€],[€])-fuzzy interior ideal of

S since®? €] g but "HESOSE — 05 ]y,

(2 )L,UIS notan([€],[q ]) fuzzylntenorldeal ofS. Since
& €] but PG = Ol gy

(3) yisnotan([g],[€])-fuzzy interior ideal ofS. Since

02 gy and %2 [q] g but "{2202) _ 02 7y,

(cc
(4) is notan([q], €] V [q])-fuzzy interior-ideal ofS.
Sncet 41 and S

= Z[Ey
(5) yisnotan([€]V[q],[€] A [q]) fuzzylnteriorideal
of S. Since%>

(€] [o] g but m20505) _ 05 (TeT ) .

(6) @ is not an([€] v [q],[q])-fuzzy interior ideal of
S Since®® €] v [q] y and %2 [¢] v [o] y but D250

(co)
99 [q .

(7) wis notan([€] Vv [q],[€])-fuzzy interior ideal ofS.
since®! €] v [q] g, but X204 — 04 )y,

(8)L,U|s not an([€] A [q], [€])-fuzzy interior ideal ofS.
SinceS? €] A [o] g, but ™50t = CF [E] .

(9 )qus notan([q], [g]) -fuzzy interior ideal ofS. Since
% o) w and 2 o] y but "2 = SR [y

(10) y is not an([¢], [e]( v [a)- fuzzylnterior ideal of
05 ([e].dl) v

S. Since22 [q] y but maxq0.505} _
(11) ¢ is not an([€]V[a],[€] V [d])-fuzzy interior

(co)

ideal of S Since %[e]y and %/[€] but
owiosin 3 (157) . ©

RemarkEvery anti fuzzy interior ideal ofS is an
([€],[€] V|q])-fuzzy interior ideal ofS. However, the
converse is not true, in general.

Example: Consider the LA-semigroup given in
Example4 and define a fuzzy subset : S— [0,1] by
Y(a)=01y(c)=02y(d) =04 (e =06 y(b) =
0.8. Clearlyy is an([€],[€] V [d]) -fuzzy interior ideal of
S. But ¢ is not an([a], [B])-fuzzy interior ideal ofS as
shown in Exampld. O

Theorem 2Every([€],[€])-fuzzy interior ideal of S is an
([€],[€] V[q])-fuzzy interior ideal of S

Proof: Itis straightforward. O

Theorem 3Every([€] V [q],[€] V [q]) -fuzzy interior ideal
of Siis([€],[€] Vv [q])-fuzzy interior ideal of S
Proof: Let ¢ be an([€] Vv [q],[€] V [q])-fuzzy interior

|deal of S Let x,y € Sandty,t, € [0,1) be such thatl,

[ Jg. Then 1, t; [€] V]qy¢ which implies

ty.t

that%;z} [€] V[gy. Let x,y,ac Sandt € [0,1) be
such thati[e]y. Then L[€] v [g]y and we have
Ty L€l V. O
Theorem 4Let ¢ be a non-zerq[a],[B])-fuzzy interior
ideal of S Then the setjs = {x € Jy(x) < 1} is an
interior ideal of S.

Proof: Let x,y € . Theny (x) <L andy (y) <1

Let @wixy) = LIf a € {[€],[€]V[d}, then
S (o) g 5 () But
Wy = 1 > maqyX),y(y)}  and

Wxy) + max{y (x),y(y)} > 1. So MHELLUI[B]y,
for every B < {[e].[q,[€]v[d.[€] AL} which is
contradiction. Hencey (xy) < 1. Soxy € yn. Letac s
and xy € S Then y(a) < 1. Assume that

Y((xa)y) =0.If a e {[e],[€] v [} then, %2 [a]  but
(‘”ﬁ[ﬁ]qj for every B < {[<],[q],[€] V [d], [ JAld}a

11
;:ontrad|ct|on Note tha [q] ¢ but m?x{) )} ((X;)y) Bly
or

every B € {[€],[d].[€] vV [d].[€] A [d]}.a
contradiction. Hencep ((xa)y) < 1,that is (xa)y € yx.
Consequentlyy, is an interior ideal o5, [
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Theorem 5Let | be an interior ideal andp a fuzzy subset
of S such that

(1)(VX€S\I)( (x)=1).
(2) (Wxel)(¢(x) <0.5).
Then

(a) yisa(lq],[€] Vv [q]) -fuzzy interior ideal ofS.
(b) g is an([€],[€] V [q])-fuzzy interior ideal ofS.
Proof: (a) Let x,y € Sandty,t; € [0,1) be such that
2 [q]y and 2 [q] . Thenx,y € | and we havexy € 1. If
max{tl,tz} > 0.5, then ¢ (xy) < 0.5 < max{t;,t,} and

hence ™l [e] . If max{ty} < 05, then
Y (xy) +max{ty,t,} < 0.5+0.5=1 and s@% [aw

Therefore™12} [c] v [q] . Letx,y,a € Sandt €[0,1)
be such thatl[gly. Then a € | and we have
(xa)y € (SI)SC 1. If t > 0.5, theny ((xa)y) < 05 <t

and hence ((xtW[G] g. If t < 05 then
Y((xay)+ t < 05+05=1 and som[q]qj.

Therefore ((x;)w [€] V [gJy. Therefore ¢ is a
([a],[€] V [a]) -fuzzy interior ideal ofS.

(b) Letx,y € Sandty,t, € [0,1) be such that [€]

and ‘2 [€] w. Thenx,y € | and we havexy € I. If

max{tl,tz} > 0.5, then g (xy) < 0.5 < max{t,tp} and
hence MLt} ey, If max{ti,t,} < 05, then
P(xy) + max{t;,tp} < 054+ 05 = 1 and so
7"‘”){(;1‘2} g . Thereford®Xi! (] v [q]y. Now let
x,y,a € Sandt € [0,1) be such that [€] ¢ .Thena € |

and we have ((xa)y) € I. If t > 05, then
Y((xay) <05<t and hence— €] Y. If t < 0.5,

((xa
theny ((xa)y) + t <05+05= 1 and SO xary) )y> (g .
is an

Therefore o [€] V [qJy and  so Lp
([€],[€] V [a])-fuzzy interior ideal ofS. [

Example: We see from Examplé an ([€],[€] V [q])-
fuzzy interior ideal is not arf[q], [€] V [q])-fuzzy interior
ideal. O

In the following theorem we give a condition for an
([g],[€] Vv [a])-fuzzy interior ideal to be afi€], [€])-fuzzy
interior ideal ofS.

Theorem6Let ¢ be an ([€],[€] Vv [g])-fuzzy interior
ideal of S such thap (x) > 0.5for all x € S. Theny is an
([€],[€])-fuzzy interior ideal of S

Proof: Let x,y € S and t;,t, € [0,1) be such that
22[ely. Then ¢ (x) <ty and Y(y) < to and so

tﬂ(xy) < maqy(x),¢(y), 05 < maxty,tz,0.5 =
max{ty,t;} and hencg‘% [€] w. Now, letx,y,ae S
andt € [0,1) be such that [€] ¢. Thenp(a) <t and we

W, = {xe Stlelvigqu}. Obviously
(W, = L{yit) U Q(yit). We call [¢] an
([e] [a))- Jlevel interior ideal of Y and Q(y;t)

n [g)-level interior ideal of . We have given a
characterization of[€], [€] V [a])-fuzzy interior ideals
by using level subsetssee Propositiod). Now we

provide another characterization of
([€],[€] v [q])-fuzzy interior ideals by using the set
[Wl;-

Theorem 7Le ¢ be a fuzzy subset of Sheny is an
([€],[€] v [d])-fuzzy interior ideal of S if and only [iy];
is an interior ideal of S for all t= [0,1).

Proof: Let ¢ be an([€], [€] V [q])-fuzzy interior ideal
of S Letxy € [y fort € [0,1). Then; [€] V [q] y andy

[e] VI]gy, that is, ¢y (x) <t or Y(x)+t < land
Ygly) <t or gy +t < 1. Since ¢ is an
([€],[€] v[d])-fuzzy interior ideal of S, we have
Y(xy) < max{y(x),y(y),0.5}. We discuss the
following cases .
Case 1Leth(x) andy (y) <t. If t <0.5 then

y),0.5} = 0.5 and we have

le[q]t,u. fot > 0.5 then we  have
P(xy) < max{[w(x),w(y),o.S} =t then and so
© (€ Hencel €]V [d] v

Case 2. Lety(x) <tandy (y)+t < 1. Ift <0.5,
then  wixy) < maq@x),y(y),05 <
max{t,1-t,05} = 1 — t and o)
Lp(xy)<1—t:>w(x)+t<1ands Ay 1ft>05
then  y0y) < ma(y.p).05) <

max{t,1 —t,0.5} = 05 < t,
cases, we have[€] V [q ]

Case 3Let (x)+t < landy(y) <t.If t > 0.5, then
wixy) < max{(x),y(y).05} < maxy(x).05} =
1-t,soy(xy)+t<1and hencg(%/[q]cp. If t < 0.5, then
Wixy) < max{y(x), Y(y),05} < max{l—t,t,05} =t,
and soy(xy) <t = Xiy[e]q,l. Hencey (€] V [d]y.

Case 4 Letp(x) +t < landy(y) +t < 1. If t < 0.5,
then g(xy) < max{(x), P(y),0.5} < max{l—t,0.5} =
1—t,and soy(xy) +t < 1, hencess[q]y. If t > 0.5 then
Y(xy) < max{qJ( ), L,U( ),0.5} <max{1-t,0.5} =0.5<
t, hence—[ J@. Thus yI€]V[q]y. Therefore in any case
we havex—y[ Vigy. Hencexye (k]

Now let Letx,y € Sandt € [0,1) be such thaa e [y;t].
Thenl[€] v [qy . Hencey(a) <t or ¢s(a)+t < 1 and
sincey is an([€],[€] Vv [q])—fuzzy interior ideal ofS, we
havey((xa)y) < ¢ (a). Then we have the following cases:

Case 1 Let (@) < tIf t < 05 Then
Y((xa)y) < ¢ (a) = 0.5 and henc%[q]w. If t > 0.5 Then

Y((xa)y) < @(a) <tandsoi[e]y. Hencelle] v [q]y.
(

[e]w. Thus in both

have y((xa)y) < ¢(a < t Consequenty, Case 2 Le a) < tandy(a) +t < 1. If{ < 0.5, then
W[e]w. Thereforey is an ([€],[€])-fuzzy interior lll(( ay) <y(a=1-t,soy((xa)y)+t < 1andhence
ideal ofS. O [ ](,U If t > 0.5. Then Y((xa)y) < g(a) <t and
—For any fuzzy subsety of an LA- semlgroupS and hence ) [€1W. Thus oo (€] V [a]y. Hence in any
€ [0,1), we denote Q(y;t) = {xeSt[qy}, case(( ) ) €y Conversely lety be a fuzzy subset
@© 2014 NSP
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of S and let xya € S be such that (B11) (vxyeS)(Vt1,tz €[0,1)) (% [e]y,2[€]y —
Y(xy) >t >maxy(x),y(y),0.5} for somet € [0,0.5). max{ty tp} €] )

Thenx,y € L(y;t) C [¢]; it implies thatxy € []; . Thus Xy ' .

W(xy) <tor g (xy)+t < 1, a contradiction. Hence (B12) (Vxy,aeS) (te[0,1)(zl€]ly —
W (xy) < max{y(x),y(y),0.5} for all x,y € S. Now let  rzay [€]¥)-

Y ((xa)y) > g (a) for somex,y,a € S. Choose such that Proof: (B9) = (B11) Let s be afuzzy subsetcﬂ Let
]ﬁl’l(l(xa))’) i t 2((‘!’)(&%- The[n fl € _%_h(w:t') QI_ [Wl;- hlt X,y € Sandty, t; € [0,1) be such thalt (€] g, 2 [€] y.
oflows - that ((xa)y) & [Y. s implies  that Theny (x) <ty andy(y) < to. Usmg (89) we have
Y((xa)y) <t or w((xay) +t < 1 which is a

contradiction. Hence ((xa)y) < max{y (a),0.5} for all (#(.E;({)t?tzf max{p (). ¢ (y)} < maxttz}, and  so
x,y,a € S By Propositionl, it follows that ¢ is an T[E] .

([€],[€] V [d])-fuzzy interior ideal ofS. O (B11) = (B9) Let x,y € S Since “X [c]y and

—L (;t) and[y], are interior ideals oBforallt € [0,1),
butQ [y;t] is not an interior ideal oSfor all't € [0,1),
in general as we show in the following Example.

Example: Consider the LA-semigrouf as given in
Example 4. Define a fuzzy subsety : S — [0,1] by
¢(a)=0.1,¢(c)=0.2,¢(d) = 0.4,y (e) = 0.6,y (b) =
0.8. ThenQ(y;t) = {a,c,d} for all 04 <t <0.5. Since

95 () and® [e]y but PIS0T _ 0Ty, ]

Proposition 21If {¢4}ie is a family of([€], [€] V
interior-ideals of Sthennic i is an([€],[€] V
interior-ideal of S.

[a])-fuzzy
[q])-fuzzy

Proof: Let {( }ic) be a family of([€], [€] v
interior-ideals ofS. Letx,y € S. Then
(Nier ) (Xy) = ic1 i (xy)
< B0, ()}
= (% A% ()
= (Niar ) (X) ANier Y

Letx,y,a€ S Then

[a))-fuzzy

a)y) = ici i ((xa)y)
iel (Y1 (a))
(Nier ) (&)
Thusnig g is an([€],[€] v
U

(Nier ) ((x

I IA ||

[q]) fuzzy interior ideal ofS,

Definition 8.Let ¢ be a fuzzy subset of Bheny is called
a strongly anti fuzzy interior ideal of S, if it satisfies the
following conditions.

(B9) (vx,y € S) (Y (xy) <max{y (x),y(y)}).
(B10) (vx.y,ac S) (¢ ((xa)y) < ¢(a)).

Lemma 6 Every anti fuzzy interior ideal of S is strongly
anti fuzzy interior ideal of S

Theorem 8For any fuzzy subsety of S. The
conditiongB9) and (B10) of Definition 8 are equivalent
to the following.

"L’T[ ] w. Then by(B9,) we have%;ltz’} [€]w and so

Y (xy) < maxty,ta}.
(B10) = (B12). Letx,y,a€ Sand t € [0,1) be such
that L[e]y. Then y(a) <t. By (B10) we have

Y((xa)y) < ¢(a)<tand soﬁ (€] .
(B12) — (BlO) Let x,y € S Since ¥ [c]y, by

(B11), we have ‘” [ ] ¢ and sow ((xa)y) < W (a).
O

5 <E,Ev@) -Fuzzy Interior Ideals.

In this section we define the notions é@,@\/@) -
fuzzy interior ideals of an LA-semigroup and investigate
some of their properties in terms é@,@v@) -fuzzy
interior ideals.

Let ¢ be a fuzzy subset d& and ¢ (x) > O. 5 for all
X € S Letx € Sandt € [0,1) be such tha& qu.

Thent[e]y andi[g]y and sop (x) <t andy (x )+t<1

ItfoIIovEthat1>E(x)+t > @ (X) + @ (X) =2y (x), and
so Y (x) < 0.5, which is a contradiction. This means that

{xe L] A gy} =0.

Definition 9.A fuzzy subsap of S is called ar{[a], [B])-
fuzzy interior ideal of S, whew # [€] A [q],if it satisfy the
following conditions.

(B13) (Yx,y€S)
(Vta,tz € 0.1) (lalw, Zlaly — "L [Bly).
(B14)
(v g € 9) (vt € [0.0) (Slaly — i [Blw).

Proposition 3Let ¢ be a fuzzy subset of S.df= [€] and
B = [€] A [q] in Definition 9. Then (B13) ,and (B14) ,
respectively, of Definition9, are equivalent to the
following conditions.

(B15) (Vx,y € S) (¢ (xy) < max{y (x), Y (y),0.5}).
(B16) (Vx,y,a€ S) (Y ((xa)y) < max{L[J( a),0.5}).
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RemarkA fuzzy subsety of an LA-semigroupS is an
(E,E\/ [q])-fuzzy interior ideal of S if and only if it

satisfies conditions(B15) and (B16) of the above
proposition.

Using Proposition 3, we have the following
characterization o([e], 5% [q])—fuzzy interior ideals of

an LA-semigrous.

Lemma 7Let S be an LA-semigroup ad# | C S. Then
| is an interior ideal of S if and only if the characteristic

function X of l isan ([e], le]v [q])-fuzzy interior ideal of
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