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ABSTRACT. In this paper a correspondence between the set of all intu-
itionistic fuzzy ideals of a I'-semiring and the set of all intuitionistic fuzzy
ideals of its operator semirings is established and used them to study some
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properties of the semiring ( ]; I )
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1. INTRODUCTION

There are many concepts of universal algebras generalizing an associative ring
(R,+,+). Some of them have been found to be very useful for solving problems in
different areas of applied mathematics and information sciences. Semiring is one
such concept. The structure of a semiring, in particular ideals of semiring, provides
an algebraic framework for modeling and studying the key factors in these applied
areas.

The notion of I'-semiring was introduced by Rao[6] as a generalization of semir-
ing. The theory of I'-semirings has been enriched by the introduction of operator
semirings of a I'-semiring by Dutta and Sardar[2]. To make operator semirings
effective in the study of I'-semirings Dutta et al [2] established a correspondence
between the ideals of a I'-semiring S and the ideals of the operator semirings. Saha
and Sardar[l12] generalized the notion of I'-semiring to Nobusawa I'-semiring. A
Nobusawa I'-semiring S is simply I'-semiring where I' is also an S-semiring. To
each Nobusawa I'-semiring S, Saha and Sardar [7] associate a semiring called matrix

semiring and it was denoted by Sy or ( ? E ) where R, L are respectively the
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right and left operator semirings of the I'-semiring S. In [I1] Sardar, Mandal and
Davvaz studied < ? E ) via fuzzy subsets and fuzzy h-ideals.

The main aim of this paper is to study the semiring ( S L ) via intuitionistic

fuzzy ideals.

2. PRELIMINARIES

A hemiring (respectively semiring)[3] is a nonempty set S on which operations
addition and multiplication have been defined such that (S,4) is a commutative
monoid with identity Og, (S,-) is a semigroup (respectively monoid with identity
1g), multiplication distributes over addition from either side, 1g # Og and Ogs =
0g = s0g for all s € S.

Let S and I' be two additive commutative semigroups with zero. Then S is called
a I'-semiring if there exists a mapping S x I' x § — S, (a,a, b) — aabd, satisfying
the following conditions:

1) (a + b)ac = aac + bac,
) ac(b + ¢) = aab + aac,
) ala + B)b = aab + afb,
) ac(bfc) = (aab)pc,

)

for all a,b,c € S and for all a,8 € I'. In addition, if there exists a mapping
I'x SxT' — T, (o, 8,3) — asp, satisfying the similar conditions as above together
with ac(bfc) = (aab)Bc = a(abB)c, then S is called a Nobusawa T'-semiring.

For simplification we write 0 instead of Og and Or.

Example 2.1. Let S be the set of all m x n matrices over Zg (the set of all non-
positive integers) and I' be the set of all n x m matrices over Z,. Then S forms a
I'-semiring with usual addition and multiplication of matrices.

Now, we recall the following definitions from [2].
Let S be a I'-semiring and F' be the free additive commutative semigroup gener-
ated by S x I'. We define a relation p on F as follows:

m

Z(Sﬂi, @) p Z(yjaﬂj) if and only if inaia = Zyjﬂjaa
=1 j=1

i=1 i=1

for all a € S (m,n € Z*). Then p is a congruence on F. We denote the congruence
m m

class containing Z(mi,ai) by Z[wi,ai]. Then F/p is an additive commutative

i=1 i=1
semigroup. Now, F'/p forms a semiring with the multiplication defined by

(Z[%ﬂi]) Z[yj,ﬂﬂ :Z[ziaiijﬁj}'

i=1 j=1 ij

We denote this semiring by L and call it the left operator semiring of the I'-semiring
S. Dually we define the right operator semiring R of the I'-semiring S.
530
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Let S be a I'-semiring and L be the left operator semiring of S and R be the right one.
m n m
If there exists an element Z[ei, d;] € L(resp. Z[’yj, fj] € R) such that Z eidia=a

i=1 j=1 i=1

(respectively, Za’yjfj =a) for all @ € S, then S is said to have the left unity

J=1
m n

Z[ei, d;] (respectively, the right unity Zhj, fi]). Also, if there exists an element
i=1 j=1

[e,d] € L (respectively, [v, f] € R) such that eda = a (respectively, ayf = a) for
all a € S, then S is said to have the strong left unity [e, §] (respectively, strong right
unity [v, f]) [6].

Let S be a I'-semiring, L be the left operator semiring of S and R be the right
one. Let P C L (C R). According to [2], we define PT = {a € S : [a,T] C P}
(respectively, P* = {a € S : [I',a] C P}) and for Q C S,

QF = {i[xi,ai] €L: (i(m,aio Sc Q} :

i=1 i=1

m
where <Z[xi, ai]> S denotes the set of all finite sums inaisk, sk € S and

i=1 ik

Q*/ = {Z[ai,mi] eER: S (Z([a“xzo - Q}7

=1 i=1

m
where S (Z[ml, ai]) denotes the set of all finite sums Zskaixi, s €S.
ik

For more preliminaries of semirings and I'-semirings we refer to [3] and[2], respec-
tively.

For some recent works on I' structures in fuzzy setting we refer to [4], [5], [8], [9],
[10], [13].
Throughout this paper unless otherwise mentioned for different elements of L (re-
spectively, R) we take the same index say ¢ whose range is finite.

i=1

3. INTUITIONISTIC FUZZY IDEAL AND ITS CORRESPONDENCE

According to [14] a fuzzy subset p of a non-empty set S is a function p : S — [0, 1].

Let p be a non-empty fuzzy subset of a I'-semiring S (i.e., u(x) # 0 for some
x € 5). Then p is called a fuzzy left ideal (respectively, fuzzy right ideal) of S if for
all z,y € S and for all v € T,

(1) p(x +y) > minfu(z), u(y)],

(2) p(zyy) = pu(y) (respectively, p(zvy) > p(z)).
A fuzzy ideal of a I'-semiring S is a non-empty fuzzy subset of S which is a fuzzy

left ideal as well as a fuzzy right ideal of S. Note that if p is a fuzzy left or right
ideal of a I'-semiring S, then p(0) > p(z) for all z € S.
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As an important generalization of the notion of fuzzy sets, Atanassov [I] intro-
duced the concept of an intuitionistic fuzzy set defined on a non-empty set R, denoted
by IFS(R). An IFS(R) is an object having the form

A= (pa,Aa) ={z,pa(z),\a(z) : x € R}

where the fuzzy sets us and A4 denote the degree of membership(namely pa(z))
and the degree of non-membership(namely A4(z)) of each element 2 € R to the set
A respectively, and 0 < pa(z) + Aa(z) <1 for all x € R.

According to [I], for every two intuitionistic fuzzy sets A = (pa,Aa) and B =
(up, Ap) in R,we define A C B if and only if pa(z) < pp(z) and Aa(z) > Ap(z)
for all z € R. Obviously A = B means that A C B and B C A. Also ANB =
{<z,min{pa(z), pp(x)}, max{ra(z),\p(x)} > € R} = (ua Npp,AaUAp), and
AUB = {< z,max{pa(x), up(x)},min{Aa(z), A\p(x)} > € R} = (paUpp,AaN
>\B)a

An intuitionistic fuzzy subset A = (ua,Aa) of a I'-semiring R is called an
intuitionistic fuzzy left ideal if

(1) pa(z+y) > min{pa(z), paly)}, for all z,y € R.

(2) Aa(z +y) <max{Aa(z), a(y)}, for all z,y € R.

(3) pa(zyy) > pa(y), for all z,y € R and for all v € T
(4) Ma(zvy) < Aa(y), for all z,y € R and for all v € T".

Example 3.1. let us consider R = N,T' = N with usual addition(4) and multipli-
cation (.) defined on natural numbers. Then (R, +,T’) is a I-semiring.
Consider A = (pa,Aa) where

1 forxz=0
palx) = 0.8 for x € pN ~ {0}
0.6 for x ¢ pN and z #0
0 forx=0
Aa(z) = 0.2 for x € pN ~ {0}

04 for x ¢ pN and z # 0

where p is a prime number.Then it is easy to check that A is an Intuitionistic fuzzy
left ideal of R.

Throughout this paper unless otherwise mentioned S denotes a Nobusawa I'-
semiring with left unity and right unity, R denotes the right operator semiring and
L denotes the left operator semiring of the Nobusawa I'-semiring S and IFL-I(S),
IFR-1(S) and IF-I(S) denote respectively the set of all intuitionistic fuzzy left
ideals, the set of all intuitionistic fuzzy right ideals and the set of all intuitionistic
fuzzy ideals of the I'-semiring S. The meanings of IFL-I(L), IFL-I(R), IFR-I(L),
IFR-I(R), IF-I(L), IF-I(R) are similar, where L and R are respectively the left
operator and right operator semirings of the I'-semiring S. Also, in this section we
assume that ©(0) = 1 for a fuzzy left ideal (respectively, fuzzy right ideal, fuzzy
ideal) p of a I'-semiring S. Similarly, we assume that p(0;) = 1 (respectively,
1(0r) = 1) for a fuzzy left ideal (respectively, fuzzy right ideal, fuzzy ideal) p of
the left operator semiring (respectively, right operator semiring R) of a I'-semiring S.
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Let A = (pa,Aa) be an intuitionistic fuzzy subset of L, we define an intuition-
istic fuzzy subset A* = (uf, %) of S by

ph(z) = infpa ([2,9]), A5 (2) = supa ([2,7]),
Y€ ~yel

forall z € S.
If B=(op,7p)isan intuitionistic fuzzy subset of .S, we define an intuitionistic fuzzy
subset Bt = (O’E JTH ") of L by

o; (Z[$i7az> = ;2203 <§:;1czoz2 > TR <Z[xi7al> = 2161273 (Z"TZO‘Z > ,

% i

for all Z[xi,ai] eL

1
If C = (6¢,ve) is an intuitionistic fuzzy subset of R, we define an intuitionistic
fuzzy subset C* = (6%, vg) of S by

Oo(x) = infoc ([, 2]), vo(z) = supve ([ z]).,

forall z € S.
If D = (np,vp) is an intuitionistic fuzzy subset of S, we define an intuitionistic
fuzzy subset D* = (1773,, ul*j,) of R by

7773/ (Z[m,xﬂ) = ifelg D (Z soziaci),ug (Z[%‘J&‘]) =supvp (Z salxl>,

P P seS

for all Z[ai, z;) €R

Theorem 3.2.
(1) If A = (1a, Aa) € TF-I(L), then A* = (u’, \) € IF-I(S).
(2) If B= (op,78) € IF-I(S), then Bt € IF-I(L).
(8) If C = (0, vc) € TF-I(R), then C* = (5,vz) € TF-I(S).
(4) If D = (np,vp) € IF-I(S) , then D* = (n},v5) € IF-I(R).

Proof. (1) Let A= (ua, a) € IF-I(L). Let z,y € S and a € T. Then
phlz+y) = nfua(lz+y7)
vel
= nfpallz,l+ y,70)

> 7nelfrmin{uA([:c,7]),uA([y,v])}

= win {inua ). a2

= min{u}(z), 1l ()},
533
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Mz +y) = supra(fz+y,9])
yel

= i{ég)\A([x,’y] + [y,7])

< :2? max{Aa([z,7]), \a([y,7])}
= max {ilé}lz)\A([x, ), iteu?AA([y? 7])}
= max{\}(z),\ (v},

ph(zay) = infpa(fzoy,”))
yer

— 7irelguA([a:, o]y, 1)

> inf
> ;relruA([y,’v])

= ui(y),

and similarly p (zay) > ph(z). Also

Mi(zay) = supia([zay,])
el

= supAa([z, a]ly,])
el

< supAa([y,7])
~el’

= M),

and similarly A (zay) < A} (z). Hence AT = (u},A}) € IF-I(S).
(2) Let B = (op,75) € IF-I(S). Then op(0s) = 1 and 75(0s) = 0. Now we
have Ugl([Og,ﬂ) = iIelg{O'B(Os’yS)} = 053(0g) = 1 and hence 77, ([0g,7]) = 0 for all
S

~ € I. Therefore BT = (0;517 Tgl) is non-empty and agl (0) =1, Tgl (01) = 0 where
0z, = [0g,~y] which is the zero element of L. Suppose Z[ﬂc“ a;l, Z[yj, B;] € L. Then

2 J

seS

o O lwi il + 3 [y A1) = inf{on(d wiais+ D 09}

2

> ggg{min{UB(; 1‘1'047:5),03(; Yy;iBis)}}
= min{inf {on (Y wi0is)}, inf {on (Y u;659)}}
= min{og,(Z[l’i, o)), O—E/(Z[yjaﬁj])}a

i J

534



R. Mukherjee et al./Ann. Fuzzy Math. Inform. 7 (2014), No. 3, 529-542

T;(Z[%ai] D IN)

ob (Y lwi i) Y[y )

+/ _ +/ +
Hence BT = (0,73

i J

= sup{7g( szazs + Zyjﬂg

seS

< suIS){max{TB inai »TB Zyjﬂjs)}}
s€ i 7

= max{itelg{TB(Z 2;0048)}, EEE{TB(Z Y;Bis)}t}

= max{ngLl(Z[xz,Oéz]) +(Z[%,5JD}

( J

ol O lwiciy;, B;])

,J

ggg{UB(inaiyjﬁjs)}

mf{mln{aB sz 1518),08( Zx a;y228), ..
1nf{m1n{ch Z:Czazyl oB 2%%92 3
min{op( Zajioziyl ,OB le @iY2), ...}
322{03(2%%8)}

oty (Ol i),

5 (Z[xiaiyja Bil)
,J

bup{TB Z xzaly]ﬂj )}

seS

sup{max{TB szazylﬂw B Zl‘ a;y2325), .

ses

Sug{max{TB Zmiaiyl ,TB inaiyg s b}
s€ i i
maX{TB(Z xiaiyl)vTB(Z TiQiYa), -}
i
sup{75( szaz

ses

s (Z[%ai])~

i

e IF-I(L).

33

-1}
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We can prove (3) and (4) in a similar fashion. O

R T
4. INTUITIONISTIC FUZZY IDEALS OF 5 I

Definition 4.1. Let S be a Nobusawa I'-semiring and A = (4, 4) be an intu-
itionistic fuzzy subset of S. Then we define an intuitionistic fuzzy subset I'(A) =

(T(a), T'(Xa)) of T' by

’
8,8 €

L(pa)(y) = inSMA(SVS,%

T(Aa)(7) = sup Aa(sys),
s,slGS

for all v € T.

Here a point to be noted is that when B = (vp,np) is an intuitionistic fuzzy
subset of ', we can find an intuitionistic fuzzy subset S(B) = (S(vg), S(ng)) of S
corresponding to B.

Throughout this section, unless otherwise mentioned, we consider S to be Nobu-
sawa I'-semiring with unities.

Theorem 4.2. If A = (ua,\a) is an intuitionistic fuzzy ideal of S, then T'(A) is
also an intuitionistic fuzzy ideal of T'.

Proof. Let A = (14,\4) be an intuitionistic fuzzy ideal of S and ~y;,v2 € I'. Then

T(pa)(n +72) = if,lfS#A(S(%Jrvz)sl)
S

= iI}fSMA((S“YlS/) + (5725 ))
8,8 €

’

> inf minfpa(sns) pa(sns))
5,8 €
> min{ inf pa(syis), inf /I,A(S’}/QS,)}
s,s'€s s,s' €S
= min{I'(pa)(y), L(pa)(72)}
and for all s € S,
D(pa)(misye) = inf SuA(s'(%m)s")
5,5 €
> inf pa(s'ms)
s',s€s
= T(pa)(n)-
Similarly, we have for all s € S,
L(pa)(1isy2) = inf SMA(SI(%S%)S”)
5,8 €
> inf ,U,A(S’}/QSN)
s,s"' €S
= T(pa)(r2)-

536
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Again,
Ta)(m +72) = sup Aa(s(y +72)s)
s,s’€s

’

= sup )\A((swls/) + (8728 ))

s,s' €S

< sup max{)\A(S'ylsl),/\A(sws,)}
5,8’ €S

< max{ sup )\A(s'yls/), sup AA(S’}/QS/)}

S,S/ES s,S/ES
= max{I'(Aa)(7), T(Aa)(r2)}
and for all s € S,
T(Aa)(nsy2) = sup Aa(s (11s72)s )

ro

s ,s"'eS

< sup Aa(s'mis)

s',ses
= T'(Aa)(m).
Similarly, we have for all s € S,
T(Aa)(ns72) = sup Aa(s (y1s72)s )
s',s"es

< sup Aa(sy2s)

s,8"' €S
= T(Aa)()-
Hence, I'(A4) is an intuitionistic fuzzy ideal of I'. Therefore I'(1a,A4) is an intu-
itionistic fuzzy ideal of T'. O

Similarly, we can prove that when B = (vp,np) is an intuitionistic fuzzy ideal of
T, S(B) defined as

S(B) = (S(vB),S(nm)),
where

S(vp)(s) = inf vg(ysy),
v,y €T

S(ns)(s) = sup np(ysy),
v,y €r
for all s € S, is also a fuzzy h-ideal of S corresponding to B = (vg,n5). Now,
we observe that if S is a Nobusawa I'-semiring with strong unities then for A =

(ta,Aa) € IF-I(S)and x € S

SCE)@) = inf Dea)(nz7s)

= inf inf > .
V1,1£12€F5171;f12€slm(517135“7252) > pa(z)

937
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and

STAa))(z) = WSEPEFF(AA)WMW)

= sup sup Aa(simavesz) < Aa(z).
Y1,72€l's1,52€8

Also we see that

pa(r) = paledx) (since [e,0] is strong left unity of S)
= pa(edzyf) (since [y, f] is strong right unity of S)
> infeSMA(815$’YS2)

inf inf pa(s1y127282
51,52€871,72€T ( )

= inf inf AlS17Y1X7Y282
71,7261"5178265M( NEy )

= ST (pa))(z).

Y]

and
Aa(x) = Aa(edz) (since [e, ] is strong left unity of S)
Aa(edzyf) (since [, f] is strong right unity of S)

sup Aa(s10zyss)
51,52€8

sup  sup Aa(siviz7y252)
51,52€871,72€l

= sup sup Aa(siyizy2s2)
Y1,72€0s1,82€8

= S(T'(Aa)) ().

Thus (pa,Aa) = (ST(pa)),S(T'(A4))). Similarly, for (vg,ng) € IF-I(T'), (vp,nB)
= ((S(vB)), T'(S(ng))). Consequently, we obtain the following theorem.

IA I

IN

Theorem 4.3. Let S be a Nobusawa I'-semiring with strong unities. Then there
exists a bijection between the set of all intuitionistic fuzzy ideals of S and the set of
all intuitionistic fuzzy ideals of T'.

Theorem 4.4 ([7]). Let S be a Nobusawa I'-semiring; L and R be its left and right
R
S L

operator semiring, respectively. Then Sy = > forms a semiring with respect

to the addition and multiplication defined by
e g (T2 2 (M +r2 Mt
st I sg 2 si+s2 i+l

oM r2 Y2\ _ (rirz+ [, s2] e+l
s1 i) \s2 b sire +lis2  [s1,72] +ll2)
Theorem 4.5 ([7]). Let S be a Nobusawa I'-semiring and I be an ideal of S. Then

(' ).
I = < / I+/ ) is an ideal of Ss.

and

538
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*, F
Let A = (14, A4) be an intuitionistic fuzzy subset of S. If we define (MA Wﬁ“)

27\ MI
by

’

(“f“ F‘”‘f“) (5 31 = min (). TG (). sea o) )

fa  ph

and if we define A F()\‘f‘) by
Aa AL

(5 80) (2 ) mmtnrissiension,

where <T1 71) € Sy, then Ha F(M‘é) , A F(/\‘f‘) is an intuitionistic
s h pa  ph PYREDY

fuzzy subset of Ss.

Definition 4.6. Let A = (4, Aa) be an intuitionistic fuzzy subset of S. Then

the intuitionistic fuzzy subset ((u"‘ F(u‘f‘)> , (AA FO\?“)) of S5 is called the
pa  ph Aa AR

intuitionistic fuzzy subset of So associated with A.

Theorem 4.7. Let A = (pua,Aa) be an intuitionistic fuzzy ideal of S. Then

((u“‘ F(Ij_’ﬁ)> (AA F(i\_A)>> s an intuitionistic fuzzy ideal of Ss.
pa  Hy Aa A

Proof. Let A = (ua, Aa) be an intuitionistic fuzzy ideal of S and (:1 71) , (22 72)
1 b 2 2
€ S;. Then

uj{ I'(pa) T M T2 Y2
) () (%)
Iy F(MA) ri+T2 Y1+ )2
’L:; M+ ) (S1+82 l1+12) /
= mm{uA (rq + r2), T(pa)(m +72), #A(Sl +82), 1 (L +12)}
> rmn{mm{uA (1), T(pa) (1), #A(Sl)aﬂz (L)},
mln{uA r3), (,u )(72), pra(s2), ui{ (l2)}}

—mind [#a 1 71 wa Tlpa) (7“2 72>
A S1 A ’u;"i 59 l2



R. Mukherjee et al./Ann. Fuzzy Math. Inform. 7 (2014), No. 3, 529-542

and

(HZI F(Hé)) ((Tl 71) <7‘2 72))
1A ﬂj& s1 L) \s2 U2
— UZ/ F(“’,“)> <T1T2 +v,s2] Tiv2 +mle )
pa  ph sira +lis2 [s1,72] + il
= min{ﬂi}: (rire + [7/1, 52]), T(pa)(rive +71la), pa(sira + 1182)7MX/ ([s1,72] +l1l2)}
> min{y (rir2), i ([y; s2]), T(pa) (r172), Tpa) (mla),
pa(sira), pa(lise), ph (hla), ph ([s1,72))} (1)

Now, we have the following observations:

’

o wa(bn,s2]) = mfpalsyise) 2 palsz),

o Ta)(mle) = inf pa(sniles’) 2 nf palles’) = pk (12),
5,8 € s €

o [y (r2) = SiggMA(SM) < pa(sire),

° ,ujg ([s1,72]) = inf pa(s1728) = inf inf I‘(uA)(Vsl'ygs’y/) > T (1a)(y2) (since
ses SESy 4 el

we have already shown that S(I'(1a)) = pa).
Therefore, from (1) we deduce that

¥ r . ’ ’
(“A “f%)) (2 7)(2 7)) = mintes 00 sealoa. Tu) (. )
pa  ph 14 2 U2 ,
_ (uz rw)) ( 72>
pa  ph s2. I
In a similar way we can prove that
#a Tlpa) o\ (r2 72\ ) s (#a Ta)) (m o m
A H“X s1 1) \sy s - pa Mji A
Again
Al F()\{&) ((7‘1 71) + (7"2 72))
Aa )\X s1 I s o

_ (M F()\fl) <7“1 +r2 v+ 72)
W )\X s1+s2 li+1s
= max{X (r1 +72), T(Aa) (71 +72), Aa(s1 +52), AT (1 +12)}

< max{max{X (1), (A1) (1), Aa(s1), 45 (1)},
masc{ A (r2), D) (), Aa(s2), N (12) 1)

— max )\z 1—‘()\,/4) <T1 71) , )\Z F(A‘é) (7’2 ’YQ)
A AL S \st )Ty AL S\ b
540



R. Mukherjee et al./Ann. Fuzzy Math. Inform. 7 (2014), No. 3, 529-542

and

A F(/\fl) ((7"1 71) <7“2 72))
i M s1 i) \s2 b
_ (M F()\{X) rire +[y1,82] T2 +mnle
Aa AL sire + 1182 [s1,72) + lils
= max{\} (rir2 + [y1, 52]), T(Aa) (r2 + 71l2), Aa(s1r2 + las2), Af ([s1,72] + lala) }
< max{max{Aj (r172), A% ([71, s2])} max{T'(Aa) (r172), T(Aa) (o) },
max{Aa(s172), Aa(lis2) b max{A} (lhl), A} ([51,72])}}
= max{\j (r172), i ([, 52]), F(Aa) (r172), F(Aa) (11d2), Aa(s172), Aa(las2),
Mi (lil2), X5 ([s1,72])} (2)
Now, we have the following observations:
o Ni([n,s2) = SUE{AA(S%Sz)} < Aal(s2),
EHS

’

o T(Aa)(mlz) = sup {Aa(smlas)} < sup{ralles’)} = A4 (l2),

s,s' €8 s'es
o Ny (ro) = sug{)\A(sm)} > Aa(s1r2),
se
o AL ([s1,72]) = sup{Aa(s1725)} = sup sup {T(Aa)(vs17257)} < T(Aa)(r2).
seS SGS'\/,'\/'EF

Therefore, from (2) we deduce that

(o ()2 )
< max{X\; (2), T(\a) (72), Aa(s2), A (1)}

_ <l‘2 FU‘{Q) <r2 72)
LA Mj‘- Ss9 o

In a similar way we can prove that

)\Z F()\,/q) ™M M Ty Y2 < /\j:l F()\,/L;) ™ M
A4 )\z s1 1) \sa g - Aa )\X s1 U1.)°

Hence <<’uA F(’li‘/q)> (AA F(i\r‘f‘)> > is an intuitionistic fuzzy ideal of So. [
na  py Aa AL
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