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1. INTRODUCTION

In [18], Zadeh introduced the notion of fuzzy set and fuzzy set operations. Since
then, fuzzy set theory developed by Zadeh and others has evoked great interest
among researchers working in different branches of mathematics. Kuroki initiated
the study of fuzzy semigroups [9]. Hong et. al. in [8] studied various properties of
fuzzy interior ideals of semigroups (also see |21}, 22} 15} [16]).

In 1986, Atanassov [3] introduced the concept of intuitionistic fuzzy set as a
generalization of fuzzy set (also see [4, 5]. Intuitionistic fuzzy set theory has been
applied in different fields, for example logic programming, decision making problems,
etc. De et. al. in [7] applied intuitionistic fuzzy set theory in medical diagnosis.
Kim and Jun in [10] [11] studied various properties of intuitionistic fuzzy ideals of
semigroups and intuitionistic fuzzy interior ideals in semigroups. S. Abdullah et al.
introduced direct product of intuitionistic fuzzy ideals and bi-ideals in [I} 2].

Kim in [I2] considered the fuzzification of R-subgroups of nearring with respect
to an s-norm. In [I3], Kim and Lee studied the concept of intuitionistic (T, S)
normed fuzzy ideals of I-rings. Zhan in [19] introduced the concept of the fuzzy left
h-ideals in hemirings with t-norms. Ma and Zhan (S, T')-fuzzy M-subsemigroups of
an M-semigroup in [14]. Zhan and Dudek in [20] defined interval valued intuitionistic
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(S,T)-fuzzy H, -submodules. Akram and Dar in [6] introduced the idea of fuzzy left
h-ideal in hemirings with respect to an s-norm.

In this paper, we introduce the concept of a generalized intuitionistic fuzzy interior
ideal in a semigroup and investigate some properties of these ideals.

2. PRELIMINARIES

Throughout this paper S will denote a semigroup. By a subsemigroup of S we
mean a non-empty subset A of S such that A A C A. By a left (right) ideal of S
we mean a non-empty subset A of S such that SA C A(AS C A). By a two sided
ideal or simply an ideal, we mean a non-empty subset of S which is both a left and
a right ideal of S. A subsemigroup A of a semigroup S is called an interior ideal of
S if SAS C A. A semigroup S is said to be regular if, for each « € S there exists
y € S such that x = zyx.

A fuzzy subset A of a universe X is a function from X into the unit closed
interval of real numbers [0,1]. Two fuzzy subsets \, u of X are said to be equal if
A(x) = p(x) for all x € X. Let A, i be two fuzzy subsets of X. Then A < y if and
only if A (z) < p(x) for all x € X. The union and intersection of two fuzzy subsets
A, 1 of X is defined as

AV 1) (@) = A(2) V o ()

(AN ) (x) =A(x) Ap(z)
for all x € X, respectively.

An intuitionistic fuzzy set A in S is an object having the form

A ={(z,pa(z),va(x)) : x € S}

where the function pa: S — [0,1] and v4: S — [0,1] denote the degree of mem-
bership and the degree of nonmembership of each element z € S to A, and 0 <
pa(z) +va(z) <1forallzes.

For the sake of simplicity, we shall use the symbol A = (p4,7v4) for the intuition-
istic fuzzy set A = {(x, pa(z),va(x)) : x € S}.

Definition 2.1 ([3]). Let A = (ua,v4) and B = (up,vp) be intuitionistic fuzzy
sets in a set S. Then
(1) AC Bif and only if ps < pp and v4 > v5.

AUB = (paV puB,va NYB)-
OA = (pa,ia) where figa =1 — pa.
(6) OA = (Ja,7v4) where 74 =1 — y4.

)
) ANB = (pa A pg,va VyB)-
)
)

Definition 2.2 ([I0]). An intuitionistic fuzzy set A = (ua,v4) in a semigroup S is
called an intuitionistic fuzzy subsemigroup of S if
pa(zy) = pa(z) A pay)
and
va(zy) < valz) vV ya(y)
for all z, y € S.
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Definition 2.3 ([I0]). An intuitionistic fuzzy set A = (pa,v4) in a semigroup S is
called an intuitionistic fuzzy left (right) ideal of S if
paley) = paly) (palry) = pa(r))
and
Yalzy) < yay) (valzy) < va(x))
for all x, y € S.
An intuitionistic fuzzy set A = (4,7v4) in a semigroup S is called an intuitionistic

fuzzy ideal of S if it is both an intuitionistic fuzzy left ideal and intuitionistic fuzzy
right ideal of S.

Definition 2.4 ([11]). An intuitionistic fuzzy subsemigroup A = (p14,74) of a semi-
group S is called an intuitionistic fuzzy interior ideal of S if
pa(zyz) > pa(y)
va(zyz) < va(y)
for all z,y,z € S.
Definition 2.5 ([I3]). Let A = (ua,7va) be an intuitionistic fuzzy set in S and
t € [0,1]. Then the sets
Upa:t) ={z € S: pa(z) >t}
and
L(ya: t) ={x € S:ya(z) <t}
are called p-level t-cut and ~-level t-cut of A, respectively.
Definition 2.6 ([17]). By a t-norm A , we mean a function A: [0,1] x[0,1] — [0, 1]
satisfying the following conditions
(tl) zAl==x
(t2) zAhy=yAQLx
(t3) e A(yLz)=(xlLy) Az
(t4) ifw <z and y <zthenw Ay <ax Az forall z,y, z, we [0,1].
Remark 2.7 ([17]). Every t-norm A has a useful property
(z A y) < min (z,y)
for all z,y € [0, 1].
Definition 2.8 ([17]). By an s -norm v/, we mean a function 57: [0,1]x[0,1] — [0, 1]
satisfying the following conditions
(s)zay0=x
(2)zvy=yva
(3)zv(yvez)=(@vy vz
(sd)ifw<zandy<zthenwyy<azwyz
for all z,y, 2z, w € [0, 1].

Remark 2.9 ([17]). Every s-norm has a useful property

max(z,y) <z 7y

for all z,y € [0, 1].
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Definition 2.10 ([17]). A mapping n: [0,1] — [0,1] is called a negation if it satisfies

(n1)  n(0) =1, n(1) =0
(n2) 7 is non increasing.

(m3)  n(n(x)) =z
The most frequently used negation is z — 1 — .

Remark 2.11 ([17]). The t-norm and s-norm are said to be dual with respect to
the negation n(z) = 1 — x, if

x 7y =nn(z) &ny))-
This holds with respect to n if and only if z Ay = n(n(z) v n(y)).

3. GENERALIZED INTUITIONISTIC FUZZY INTERIOR IDEALS IN A SEMIGROUP

In this paper we denote by A and v/, the t-norm and s-norm which are dual with
respect to the negation n(z) =1 — .

Definition 3.1. An intuitionistic fuzzy set A = (ua,7v4) in a semigroup S is called
a generalized intuitionistic fuzzy subsemigroup of S if

pra(@y) > pa(@) A paly)
and

va(zy) < va(z) vV yaly)
forall x, y € S.

Example 3.2. Let S = {a,b,c,d} be a semigroup with the following Cayley table

. ‘ a b ¢ d
ala a a a
bla a a a
cla a b a
dla a b b

Let A = (pa,va) be an intuitionistic fuzzy set in a semigroup S. Where pa: S —
[0,1] is defined by pa(a) = 0. 6, pa(b) = 0. 5, ua(c) = 0. 7 = pa(d) and
va: S —[0,1] is defined by v4 (@) = 0. 3, y4 (b)) =0. 4 =74 (¢), va (d) =0.3.
Let A be the t-norm defined by
xAy=max(x+y—1,0)
and 17 be the s-norm defined by
7y =min(z+y,1)
for all 2,y € [0,1]. By routine calculations we can check that the intuitionistic fuzzy
set A= (ua,v4) is a generalized intuitionistic fuzzy subsemigroup of S.

Definition 3.3. An intuitionistic fuzzy set A = (14,74) in a semigroup S is called
a generalized intuitionistic fuzzy left (right) ideal of S if

pa(zy) > paly)  (palzy) > pa(z))
and
yalry) <valy)  (val(zy) < va(z))
forall z, y € S.
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Definition 3.4. An intuitionistic fuzzy set A = (14,74) in a semigroup S is called
a generalized intuitionistic fuzzy two sided ideal (or generalized intuitionistic fuzzy
ideal) of S if it is both a generalized intuitionistic fuzzy left ideal and a generalized
intuitionistic fuzzy right ideal of S.

Let A be a non-empty subset of a semigroup S. Then the intuitionistic character-
istic function of A is denoted by A = (P4, ¥ 4) and is defined as

_ 1 ifeeA
CI)A(x) - {0 fo¢A )
_ 0 ifzxed
Palz) = { 1 ifedA
forall x € S.
Theorem 3.5. Let A be a non-empty subset in a semigroup of S. Then A is a sub-

semigroup of S if and only if the intuitionistic characteristic function A = (Pa,Vy)
of A is a generalized intuitionistic fuzzy subsemigroup of S.

Proof. Assume that A is a subsemigroup of S. We show that A = (&4, ¥,) is a
generalized intuitionistic fuzzy subsemigroup of S. Suppose that there exist x,y € .S,
such that

Da(zy) < Pa(x) ADa(y).
Take t = £ (Pa(zy) + Pa(z) A Pa(y)), then t € (0,1], such that
Dp(zy) <t <Pa(x) ADPa(y) <min(Pa(z),Pa(y)).

Thus @4 (z) >t and ®4 (y) > t. This implies =,y € A. Since A is a subsemigroup
of S, zy € A. This implies ® 4 (xy) = 1 > ¢t. This is a contradiction. Hence

Pa(zy) 2 Pa(z) APa(y).
Similarly, if there exist z,y € S, such that

Va(zy) > Va(r) vV Paly).
Take t' = 1 (V4 (zy) + U (z) vV ¥4 (y)). Then ¢’ € (0, 1], such that

Va(z),Pa(y))-

This implies ¥4 () < ¢’ and ¥4 (y) < t’ that is 2,y € A. So zy € A. This implies
U4 (zy) = 0 < ' which is a contradiction. Hence

Uy (zy) < VA (z) vV ¥al(y)

for all z,y € S. This shows that A = (P4, T,4) is a generalized intuitionistic fuzzy
subsemigroup of S.

Conversely, let A= (Pa,T4) be a generalized intuitionistic fuzzy subsemigroup
of S. We show that A is a subsemigroup of S. Let z,y € A, P4 (x) =1, P4 (y) =1
and U4 (z) =0, Uua(y) =0. Since P4 (zy) > Pa(z) AP4s(y) =1A1=1 and
Uy(ay) <TUua(x) W Pa(y) =070 =0, we have @4 (zy) = 1 and ¥4 (zy) = 0.
This implies zy € A. Hence A is a subsemigroup of S. 0
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Definition 3.6. Let A = (ua,v4) and B = (up, vp) be two intuitionistic fuzzy
subsets of a semigroup S. The product A©® B = (4 © g, 74 © vp) is defined by

V opa(y) App(z) if 3y, 2z €5, such that x = yz
r=yz

na @ up =
0 otherwise

A valy) Vv ye(2) if 3y,2z € S, such that z = yz

YA@yp =4 “TYVF
1 otherwise

The operation ©® is associative.

We considered the semigroup S as an intuitionistic fuzzy subset of itself. It is
written as S = (S,S) and defined as S(z) =1 and S(x) =0 for all z € S.

Definition 3.7. A generalized intuitionistic fuzzy subsemigroup A = (pa,74) of a
semigroup S is called a generalized intuitionistic fuzzy interior ideal of S if

pa (xyz) = pa (y)
and

v (zyz) < va (y)
for all z,y,z € S.

Theorem 3.8. An intuitionistic fuzzy set A = (na,ya) in a semigroup S is a
generalized intuitionistic fuzzy interior ideal of S if and only if A®@ A C A and
A@S©AC A that is pa © pia < pa , YA©@ya > v4 and S © pa © S < pa
S ®@ya©®8 >ya.
Proof. Let A = (pa,74) be a generalized intuitionistic fuzzy interior ideal of S and
a€esS. If

(ra @ pa)(a) =0 and (v4 © v4) (a) =1,
then

pa®©pa < pra and 4 ©y4 > va.

Otherwise, there exist elements x,y € S such that a = xzy. Then,

(ma©@upa)a) =V pa(x)Dpaly)

a=xy

<V pa(zy)

a=xy

pa(a)

and
(va@yal(a) = A 7va(@) Vyaly)
> a:\/zy%(xy)

= v4(a).
Hence 14 © pra < pa and y4 © ya = 7ya.
Now, let = be any element of S. If x = yz for some y,z € S and y = uv for some
u,v € S, then

pa(wwz) > pa (v) and v4 (wwz) <4 (v)
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Now

(S©puas®8)x

and

(S ®@v4©8)(x)

In the other case, we have

(SOua®S)(x) =
(S ©7408)(z) = 1>

= ¥ {(50m) 0 AS()

= v swomease)

e {y_vw (1004 (v)) Al}

VoV oia(v)

T=Yz Yy=uv

jia (uvz) = pa (@)

IN

= A en)mvs @}
- {8 @) vs of

= Ll {y_A,w 0V 74 @)V 0}

= A A 7ya(v)

T=Yz Yy=uv

> 4 (uvz) = y4 (z).

A

uv

Therefore, S ® g ©® S < ig and S' @4 © S > 4.
Conversely, assume that pa © pa < pa, 74©@74 >yaand SO ua© S < pa,
S ® YA © S > Y4 holds. Let x,a and y be any elements of S. Then

pa(ry) >

va (vy) <

(1A © pa) (zy)
V. opa(b) A pac)

zy=bc

pa () A pa(y),

Y

(va @7a4) (zy)
= A ya(b)vyale)

zy=bc
Ya (@) 774 (y)
327
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pa(zay) > (S©pa©S)(ray)
= VvV {(Sopa)p)AS(q)}

ray=pq

(

(S @ pa) (za) AS (y)
)
)

v

(S© pa) (za) Al
(S © pa) (za)

— VS Aua )
S () Ayia (o)
1Apia () = 14 (a)

v

and
Ta(eay) = (8 @205 (@ay)
= A A en) e vs @)
> ($'om) @) vs @)
= (8" @) @a) 0
= (Sl © ’YA) (za)
= AL 71w

rTa=uv
> S (z)vyala)
0V 74 (a) =7a(a).
Hence A = (114,774) is a generalized intuitionistic fuzzy interior ideal of S. O
Theorem 3.9. Let A be a non empty subset of a semigroup S. Then A is an interior

ideal of S if and only if the intuitionistic characteristic function A = (P4, Ta) of A
is a generalized intuitionistic fuzzy interior ideal of S.

Proof. The proof is similar to the proof of the Theorem [3.5. O

Every generalized intuitionistic fuzzy ideal of a semigroup S is a generalized in-
tuitionistic fuzzy interior ideal of S. The following example shows that the converse
does not hold.

Example 3.10. Let S = {a,b,¢,d} be a semigroup under the binary operation (-)
defined by

: ‘ a b ¢ d
ala a a a
bla a a a
cla a b a
dla a b b
Define an intuitionistic fuzzy set A = (ua,v4) as
pa(a) =08 pua(b)=04 pa(c)=0.5 pa(d)=0.1 and
Ya(a) =015 74 (b) =06 ~va(c)=04 ~a(d) =05
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Let (A,v) : [0,1] x [0,1] — [0,1] be functions defined by
aAf=afandayyf=a+p—af

for all a, 8 € [0,1]. Then A is a t-norm and v/ is an s-norm. The intuitionistic fuzzy
set A = (ua,v4) is a generalized intuitionistic fuzzy interior ideal of S which is not
generalized intuitionistic fuzzy ideal of S.

As

pal(de) = pa(d) =04 %05 =palc)
and
ya(de) =va(b) = 0.6 £ 0.4 = v4(c).

So A = (paya) is not a generalized intuitionistic fuzzy left ideal of S, hence it is
not a generalized intuitionistic fuzzy ideal of S.

Lemma 3.11. Let A = (pa,va) be an intuitionistic fuzzy subsemigroup of a regular
semigroup S. Then the following are equivalent

(1) A= (uava) is a generalized intuitionistic fuzzy ideal of S.

(2) A= (uaya) is a generalized intuitionistic fuzzy interior ideal of S.

Proof. Assume A = (pa,v4) is a generalized intuitionistic fuzzy ideal of S. So
pa®S < g, ’YA@S/ >yaand S©pa < pa, S'@fyA > va.
Now
SOuA®S<pa@S<psand S ©74 @S >74©®8 > 4.

Thus A = (pa v4) is a generalized intuitionistic fuzzy interior ideal of S.
Assume that (2) holds. Let a and b be any elements of S. Since S is regular, there
exist elements z,y € S such that a« = axa and b = byb. Thus

pa(ab) = pa((ara)d) = pa((ax)ab) > pa(a)
va(ab) = 7ya((aza)b) =ya((ax)ab) <va(a).
and
palab) = pala(byb)) = pa(ab(yb)) > pa (b)
va(ab) = va(a(byb)) = va (ab(yb)) < va (D).
Therefore A = (pua,y4) is a generalized intuitionistic fuzzy ideal of S. O

Theorem 3.12. If an intuitionistic fuzzy set A = (ua,va) in a semigroup S is a
generalized intuitionistic fuzzy interior ideal of S, then so is DA = (pa,fia).

Proof. 1t is sufficient to prove that fi4 satisfies
pa(zy) < fia(z) v pa(y) and fia(zay) < fia(a)

for all a,z,y € S.
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For any a,z,y € S, we have

pa(ry) = 1—pa(ry) <1—{pa(@) Apaly)}
= n{pa(z) & paly)}

n [ {pa(@)} A {pa(y)}]

nm{n(pal)} & n{n(pa(y)}]

nm{l = pa(@)} An{l—pa(y)}]

= {l-pa(@)} v{l-pa(y)}

= fia(z) V fa(y)

and

pa(zay) = 1—pa(zay)
< 1 pale) = fiala).
Therefore JA = (pa,jia) is a generalized intuitionistic fuzzy interior ideal of S. [
Theorem 3.13. If an intuitionistic fuzzy set A = (ua,va) in a semigroup S is a

generalized intuitionistic fuzzy interior ideal of S, then CA = (Ya,74) is a general-
ized intuitionistic fuzzy interior ideal of S.

Proof. Tt is sufficient to prove that 74 satisfies

Ya(zy) = ya(z) & 7a(y) and ya(zay) > a(a)
for all a,z,y € S.
For any a,z,y € S, we have

Ja(zy) = 1—valzy) >1—{ya(z) Vya(y)}
= n{val@) vyaly)}
= nim{val@)} v m{va)}]
= nn{n(valz)} v n{n(valy)}
= nn{l—ya(@)} vn{l—va(y)}]
= {I-7a@)}A{1—valy)}
= Ja(z) A7a(y)

and

Ya(zay) = 1—ya(zay)
< 1—ryala) =7ala).
Therefore OA = (74,74) is a generalized intuitionistic fuzzy interior ideal of S. [
Definition 3.14. A fuzzy set u in a semigroup S is called a generalized fuzzy interior
ideal of S if
p(zy) = (@) & ply)
and
p(zwy) = p(w)
for all z,y,w € S.
330
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Theorem 3.15. An intuitionistic fuzzy set A = (ua,v4) s a generalized intuition-
istic fuzzy interior ideal of S if and only if the fuzzy sets ua and ¥4 are generalized
fuzzy interior ideal of S.

Proof. Let A = (u4,v4) be a generalized intuitionistic fuzzy interior ideal of S. Then
clearly p4 is a generalized fuzzy interior ideal of S. Let x,w,y € S. Then

Jalzy) = 1—va(zy)

L — (va(z) v va(y))

n(va(z) 7 valy))

= [l —va(@)) V11 —va(y))
(1 —va(x)) & (1 —valy)
Fa(z) & 7a(y)

Y

and

Ya(zwy) = 1-—ya(zwy)
1= ya(w) = 74 (w).
Hence p 4,54 are generalized fuzzy interior ideals of S.

Conversely, suppose that ©4 and 74 are generalized fuzzy interior ideals of S. Let
w,x,y € S. Then

Y

L—yalzy) = Falzy) = 3a(x) A yaly)
> (I=7a(@) A1 —7a(y))
> nnl —va(z)) vl —7va(y))]
> n(va(@) vyaly))
L—vya(zy) > 1—(va(@) vyay))

which implies that
Yalzy) < va(z) vV yaly)
and

L=7a(zwy) = Fa(zwy) = Fa(w)
> (1 —va(w))
which implies that
Ya(zwy) < ya(w).
Therefore A = (f14,74) is a generalized intuitionistic fuzzy interior ideal of S. O

Corollary 3.16. An intuitionistic fuzzy set A = (pa,v4) is a generalized intuition-
istic fuzzy interior ideal of S if and only if OA = (ua, ia) and GA = (4, va) are
generalized intuitionistic fuzzy interior ideal of S.

Theorem 3.17. Let A= (ua,va) be a generalized intuitionistic fuzzy interior ideal
of S. Then the upper level set U(ua: 1) and lower level set L(ya: 0) are either
empty or an interior ideal of S.
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Proof. (a) Let 2,y € U(pa: 1). Then pa(x) =1 = pa(y). Since pa(xy) > pa(z) A
paly) =1A1=1,wehavexy € U(pua: 1). Nowlet z,y € Sand w € U(pa: 1). Then
pa(zwy) > pa(w) = 1. Hence zwy € U(pa: 1). Hence U(ua: t) is an interior ideal
of S.

(0) Let 2,y € L(va: 0). Thenya(z) = 0 = va(y). Since v4(zy) < va(x)v7ya(y) =
0w 0 = 0, we have 2y € L(ya: 0). Now let 2,y € S and w € L(ya: t). Then,
va(zwy) < va(w) = 0, Hence xwy € L(ya: 0). Hence L(y4: t) is an interior ideal
of S. 0

Theorem 3.18. Let A = (ua,v4) be an intuitionistic fuzzy set in S such that the
non-empty sets U(ua: t) and L(ya: t) are interior ideals of S for allt € [0,1]. Then
A= (pa,v4) is a generalized intuitionistic fuzzy interior ideal of S.

Proof. Assume that the non-empty sets U(p4: t) and L(v4: t) are interior ideals of
S for all ¢t € [0,1]. Suppose z,y € S such that

palzy) < pa(@) A paly).
Take t' = 1 (pa(zy) + pa(z) A pa(y)). Then t’ € (0,1] and
pa(zy) <t' < pa(x) & paly) < min(pa(z), pa(y)).

This implies that pa(z) > ¢ and pa(y) > t',soz,y € U(ua: t') but xy ¢ U(pa: t').
This shows that U(p4: t') is not subsemigroup of S. Which is a contradiction. Hence
14 satisfies the inequality

pa(ry) = pa(@) A paly)
for all z,y € S. Similarly, for w,z,y € S it satisfies
pa(zwy) > pa(w).
Now suppose, there exist z,y € S such that
Yal(zy) > va(z) 7 va(y)-
Take t” = 1(ya(zy) +va(z) v va(y)). Then t” € (0,1] and
max(ya(x),74(y)) < va(@) Vyaly) <t <7yalzy).
This implies that va(z) < ¢’ and ya(y) < t’. Thus z,y € L(ya: t’) but zy ¢
L(~ya: t). This shows that L(ya: t”) is not a subsemigroup of S. Which is a contra-
diction. Hence 4 satisfies the inequality
Ya(zy) <va(®) Vya(y)
for all z,y € S. Similarly, for w,z,y € S it satisfies
Ya(zwy) < ya(w).
Hence A = (ua,74) is a generalized intuitionistic fuzzy interior ideal of S. O
Let f be a map from a set X toaset Y. If B = (up,vp) is an intuitionistic fuzzy

set in Y, then the pre-image of B under f, denoted by f~1(B), is an intuitionistic
fuzzy set in X defined by

F7HB) = (fH(us), f' (v8))-

where (/71 (15) (2)) = pp(f(x)) and (/= (15) (2)) = 75 (f(2)). for all z € X
332
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Theorem 3.19. Let f: S — T be a homomorphism of semigroups. If B = (up,vB)
is a generalized intuitionistic fuzzy interior ideal of T, then the pre-image f~(B) =
(f~Yug), f~1(vB)) of B under f is a generalized intuitionistic fuzzy interior ideal
of S.

Proof. Suppose B = (up,vp) be a generalized intuitionistic fuzzy interior ideal of T
and z,y € S. Then

(fHus) (zy) = wus(f(zy) =pus(f()f(y))

\YALY,
=
Sy}
=
&
>
=
Sy}
~
=

and

(f " (ve) (z)) 18(f(zy)) = v8(f(2)f(y))

vB(f(z )V'YB (y))
(f~(v8) @) v (F7 (v8) )

Hence f~Y(B) = (f~*(up), f~t(yB)) is a generahzed intuitionistic fuzzy subsemi-
group of S. Now for any w,z,y € S we have

(f " (uB) (zwy)) = pa(f(zwy))
ps(f(x)f(w)f(y))

IN A

> pp(f(w) = (f(us) (w)
and
(/7 (vp) (@wy)) = vs(f(zwy))
= (@) f(w)f(y))
< v(fw) = (f (8) (w).
Therefore f~(B) = ((f (1)), f~'(vB)) is a generalized intuitionistic fuzzy in-
terior ideal of S. O
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