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1.Introduction

The notion of BCK-algebras was introduced by Imai and Iseki in 1966.In the same year, Iseki[5]
introduced the notion of a BCl-algebra which is a generalization of a BCK-algebra. After the introduction
of the concept of fuzzy sets by L.A. Zadeh [9] ,several researches were conducted on the generalization of
the fuzzy sets. Y. B. Jun and J. Meng [7] introduced fuzzy p-ideals in BCl-algebras and studied several
properties. H.M. Khalid and B.Ahmad [8] introduced fuzzy H-ideals in BCl-algebras.The idea of
intuitionistic fuzzy set was first introduced by K.T.Atanassov [2,3], as a generalization of the notion of
fuzzy set. In this paper using Atanassov’s idea ,we establish the intuitionistic fuzzification of the concept
of H-ideals in BCl-algebras and investigate some of their properties .

2.Preliminaries
In this section we include some elementary definitions that are necessary for this paper.

Definition 2.1 [4 ] An algebra ( X , = ,0) of type (2,0) is called a BCl-algebra if it satisfies the following
axioms:
(1) (Ccy)+(x+2))+(z+y) = 0,
(2) (x+(x<y))y =0,
(3) x«x =0,
(4) x+«y =0and y=x =0imply x =y, forall x ,y,z eX.
In a BCl-algebra X, we can define a partial ordering “ < by putting x<y if and only if X+y =0
Ina BCI- algebra X ,the following hold :
(8) (x x2)« (y »z) < x»y,
(6) X +(x+ (X <y)) = Xy,
(7) Ox(x+y) = (0+x)~(0~y),
(8) x+0 = x,
(9) (xy)z = (x<Z)y,
(10) x <y implies x+z < y=z and z+y < z=x, for all x |y, z e X.
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Example 2.2. The set X = {0, 1, 2, 3 } with the following Cayley table is a BCI - algebra .
« |0 1 2 3

Wk O
WN - O
w N OO
w o oo
O wWwww

Throughout this paper X always means a BCl-algebra without any specification.
Definition 2.3. A non- empty subset A of X s called an ideal of X if

(1) 0eA,

(2) x+y € Aand yeA imply xeA.

Definition 2.4 . A non- empty subset A of Xis called an H-ideal of X if
(3) 0eA,
(4) x=(y=z) € Aand yeA imply xzeA.
If we put z = O,then it follows that A is an ideal.

Definition 2.5 [ 9 ]. Let X be a non-empty set. A fuzzy set pin X is a function
p:X—->[0,1].

Definition 2.6 [6 ] Let  be a fuzzy set in X. For t €[0,1],the set pu: ={ x eX| n(x)= t} is called a level subset of
L.

Definition 2.7 [ 6 ] A fuzzy set nin X is called a fuzzy ideal of X if for all x,y € X we have
(1) n(0) 2 n(x) ,
(2) w(x) Zmin{ p (X ~y), u(y)}-

Definition 2.8 [6]. A fuzzy set pin X is called a fuzzy H-ideal of X if for all x,y, z € X,
(1) 1( 0) 2u( ),
(2) p(x-z)=min{ p (x=(y~z)), u(y)}.

Definition 2.9 [ 2 ]. An intuitionistic fuzzy set ( IFS) A in a non empty set X is an object having the form A
={<x,paX), va(x) >/x € X}, where the functions pa: X —[0,1] andva: X — [0,1] denote the
degree of membership and the degree of non membership of each element x € X to the set A, respectively,
and 0<pa(X)+va(x)<1forallx € X.

Notation: For the sake of simplicity, we shall use the symbol A =< p a, va> for the
IFS A={<x,pa(X),vaX) >/x € X}.

Definition 2.10 [ 2 ]. Let A be an intuitionistic fuzzy set of aset X. For each pair
<ts>e[0,1],theset A« s>s={X e X: pa(x)>tand va(x) <s}is called the level subset of A .

Definition 2.11[2]. Let Abean IFSin X and lett € [ 0, 1] .Then the sets
Ulpa;t)={xeX:pax)>t}and L(va,t) ={xeX:va(x) <t} are called
a u-level t-cut and v- level t-cut of A, respectively.
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3. Intuitionistic fuzzy H-ideals

Definition 3.1 An intuitionistic fuzzy set A in X is called an intuitionistic fuzzy H- ideal of X if for all x ,yeX
we have

(1) pa(0)zpa(x),

(2) va(0)<va(Xx),

() ma(x+z )=min{ pa(X= (Y+2)), pa(y)}
(4) va(x=z) < max{va(X=(y=2)), va(y)}.

Example 3.2.Let X = {0,1,2,3 } with the following Cayley table be a BCI algebra.

= |10 1 2 3

0O |0 0 0 3
1 |1 00 3
2 |2 2 0 3
3 |13 3 3 0

Let A=< pa va >Dbean IFS in X defined by
na(0)=pa(2)=09, pna(l)= pa(3)=0.09and va(l) =va(3)=0.9 and va(0)= va(2) = 0.09. Then A
IS an intuitionistic fuzzy H-ideal of X.

Proposition 1. Every intuitionistic fuzzy H-ideal is an intuitionistic fuzzy ideal.

Theorem3.3. Let A=( A, va) in X be an intuitionistic fuzzy ideal of X. If x <y ,then
wa(X) =p a(y) v ax) <va(y), thatis, p a is order reversing and va is order preserving.

Proof. Let x ,y eX such that x <y. Then

x~y = 0 and thus

pa(x) = min{ pa(x<y) , pa(y) }
=min { pa(0), pa(y)}
= pA(y)-

and

v A(X) < max{va(x=y) , va(y) }
=max { va(0) , va(y)}
= va(y).

Theorem 3.4. Let A= (u A, va) in X be an intuitionistic fuzzy ideal of X. If X~y <z ,then

pa(X) =min{ pa(y) , na(2) }
va(X) <max{va(y),va@}

Proof. Let x ,y, z eX such that x~y < z. Then
(x+y)«z =0 and thus
pa(X) =min{ pa(x-y), pa(y) }
> min{min{ p A((x~ ¥)2) , n a(2)}, naly) }
=min{min{ u a(0) , p A(2)}, naly) }

=min{pa(y), na@}}
and
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v A(X) < max{va(x=y) , va(y) }
> max{max{va((x=y)+z) , va(z)}, va(y) }
= max{max{va(0) , va(2)}, va(y) }
= max {va(y), va(2)}}

Theorem 3.5. In an associative BCl-algebra X, every intuitionistic fuzzy ideal is an
intuitionistic fuzzy H-ideal of X.

Proof. Let A be an intuitionistic fuzzy ideal of X. Then

(1) pa@)zpa(x),
2 va(Q)<va(x),

Since min{ pa (x<(y+z) ), pa(y)}=min{pa(xy)-z)), pa(y)}
= min {pa((x2)+y) , pa(y)}
< pa(x<z)

and

max{ va (x<(y=z) ), va(y)} =max {va(x-y)-z)), va(y)}
= max{va((x<z)~y) , va(y)}
> va (X *2)
Hence A is an intuitionistic fuzzy H - ideal of X.

Theorem 3.6. An intuitionistic fuzzy set A of a BCl-algebra X is an intuitionistic fuzzy
H-ideal of X if and only if for any t ,s € [ 0,1] ,the level subset
Acts>={x e X: pa(x) >tand va(x) <s} is either empty or an H-ideal of X.

Proof. Assume that A is an intuitionistic fuzzy H-ideal of X. Then
i A (0) > pa (x) and va (0) < va ( x) .Therefore pa (0) > pa (X) > t
And va(0) <va (x)<sforts e[0,1] or ua(0) >tand va (0) <s imply
0 € A<t s>.Next let x«(y=z) € A<ts>andy € A<ts>.Then
pax=(y=z))=t,paly)>t and v a (x=(y=z) ) <s, va(y)<s.Since Ais an intuitionistic fuzzy H-
ideal of X,
w a(x=z) >min{ p a(x=(y=z) ), n a(y) }> tand v a(x+z) < max{ v a(x=(y=z) ), v a(y) }<'s
or pa(x=z) >tand v a(x=z) <simply x=z € A<t s>.This proves that the level set A<t s>is an H-ideal of
X.
Conversely, we will show that A is an intuitionistic fuzzy ideal of X.
Suppose p a(xo) > p A(0)
and v a(Xo) < v a(0) for some xo € X. Put to = %[ n a(0) +u a(Xo) ] and
So = %[ v A(0) +v a(Xo0) ].Then p A(0) <to and v a(0) >spand 0<to<p a(X0) <1,
1>5s0>v a(Xo) > 0.This implies Xoe A<to So> 0r A<to So>#hp.As A<to So> is an H-ideal of X, we have
0 € A<to So>and hence p a(0) >to and v a(Xo) < So . This contradiction proves that
1 A(0) > p a(x) and v a(xo) < v a(x) for all x € X. Next suppose for some Xo, Yo,zo in X
1 a(Xo+zo) <min{ p a(Xo=(Yo*20) ), 1 a(yo) } and v a(Xo<zo) >max{ v a(Xo=(Yo*20) ), v A(Yo) }
Put t1=1/2[ a(X0=Zo) + min{ p a(Xo~(yo=20) ), p a(yo) }] and
$1=1/2[v a(X0+Z0) + max{ v a(Xo~(Yo+Zo0) ), v a(Yo) }].Then
i A(Xo+2o) <t1, v a(Xo*Zo) > s1 and 0<t: < min{ p a(Xo=(Yo=zo) ), 1 a(yo) }< 1,
1>s1 > max{ v a(xo*(Yo=20) ), v a(yo) }>0 which gives u a(Xo~(yo=z0) ) > t1, na(yo) >t
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and v a(Xo*(Yo*zo) ) <1, v a(Yo ) < s1 .Therefore Xo*(Yo=zo) € A<t1 S1> Yo € A<t1 S1>.Since
Acty s1> is an H-ideal ,we have X¢=zo € A<t1 51> and hence p a(Xo+zo) > tiand v a(Xo*Zo) <51, a
contradiction .Hence the supposition is wrong .

This completes the proof.

Theorem 3.7.Let A be an intuitionistic fuzzy set of X. If A is an intuitionistic fuzzy H-ideal of X, then the set
Xa={xe X| pax)=pna()and v a(x) =v a(0) } is an H-ideal of X.

Proof. Assume that A is an intuitionistic fuzzy H-ideal of X. Clearly 0e Xa.
Let x+(y=z)e Xa, Ye Xa .Since A is an intuitionistic fuzzy H-ideal in X,
o a(z) 2 mind pa(x<(y=z) ), na(y) }
=min { ua(0), pa0) }
= a(0)
Or pa(x<z) 2p A(0) .But p a(x+2) < 1 a(0)
and
v A(x+z) <max{ v a(x«(y=z) ), v a(y) }
=max { v a(0), v A(0) }
=v a(0)
Or v a(x=z) <v a(0) .But v a(x+z) > v a(0) .Hence x=z € Xa.This proves that Xa is an
H-ideal of X.
Hence the proof.

Definition 3.8. A mapping f: X — Y is called a BCI- homomorphism if f(x=y) = f(x)=f(y) for all x ,y in X .Note
that in a BCl-homomorphism f(0) = 0

Theorem 3.9.Let f : X — Y be an onto BCI-homomorphism. If an intuitionistic fuzzy set B of Y is an
intuitionistic fuzzy H - ideal , then the intuitionistic fuzzy subset f “3(B) of X is also an intuitionistic fuzzy H -
ideal.

Proof. Lety € Y. Since f is onto ,there exists xe X such that y = f(x).Since B is an intuitionistic fuzzy H-ideal
of Y ,it follows that ug (0)>ps (y)and ve (0) <ve (y)or
uef(0)>usf(x)and v e f(0) < v s f(x) . Then by definition
@) (0) > p @) (x) and v L) (0) < v 1) (x) for all x € X. Next , since B is an intuitionistic fuzzy
H-ideal ,for any y1,y2,ys3 in Y , we have
ws (yixys) = min { pe(yr+(y2+ys) ), ns(y2) }
we ( f(x1)<f(x3)) (f(x1x3)) = min { p s(f(x2)*(f(x2)+f(x3))), 1 s(X2) }
e (f(xax3)) = min { p s(f(x1+(x2+x3)), pn 8(X2)) }
@) (Xexs) 2 min { p-Y) (Xax(X2Xs) ), p ') (X2) }
and
v 8 (yrrys) <max { v s(yi-(yz2=ys) ), v e(y2) }
v B (f(x1xx3)) < max { v s(f(x1)+(f(x2)f(x3) )), v & (f (x2) )}
v B (f(X1)f(x3)) < max { v s(f(x1x(X2xx3) )), v B (f (X2) )}
v +-1@) (X1x3) < max { v ') (X1+(X2:X3) ), v +-'(g) (X2) }
which proves that f1(B) is an intuitionistic fuzzy H-ideal of X.
This completes the proof.

IJCRT1802205 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org 1601


http://www.ijcrt.org/

www.ijcrt.org © 2018 IJCRT | Volume 6, Issue 1 February 2018 | ISSN: 2320-2882

Definition3.10. Let X and Y be nonempty sets and let f: X—Y be a mapping .Let
A=<pa, va>beanIFSin XandB=<pug,ve>bean IFSinY .Then
(a) the preimage of B under f ,denoted by f(B) ,is the IFS in X defined by
f1(B) = < fi(us) , fi(ve) > where f1(u g) =p g+f and F1(vg) = vg -f
(b) the image of A under f ,denoted by f (A) ,is the IFS in Y defined by
f(A)=<f(ua), f(va)>where foreachy eY
fRAWE v wa® if Fiy) =0

xe f (v
0 if f'l(y) =0
and
fvaAW(= A vak) if fi(y) =0
xef (y)
0 if fi(y) 3¢

Theorem 3.11 .Let f: X— Y be an onto BCl-homomorphism .If an intuitionistic fuzzy subset A of X is an
intuitionistic fuzzy H-ideal ,then the intuitionistic fuzzy subset f(A) is also an intuitionistic fuzzy H-ideal of Y.

Proof. Since A is an intuitionistic fuzzy H-ideal of X , p a(0) > a(x) and v a(0) <v a(X)

for all x € X. Since 0 = f(0) ,we have
a0 = v rAaX) =pa(0)zp a(x)
xe f @
That is ,u 1) (0) >p A(X)
pim0) 2/ paX) = pray)
xe f(y)
wia)(0) > uraly) forallyinX
and
viw(0) = A VA(X)=va(0)<v a(x)
xe f (0)
That is, v £a)(0) <v a(X)
vipn0) < A valX)=v ()
xe f (y)
via(0) <via(y) forallyinX.
Next ,let y1, y2,y3 €Y and xie F(y1), xoe F(y2) , xse F1(ys) such that
pa(Xexs) =/ pa(t),
tef (yry)

pax2) = {ua), palXix(x2+xs) ) }
ef (y)

= vV pa(t).
ey sy y)
na(yrys) = v Hal) = pa(Xexz)
tef (yry)
> 1 A(Xe=(X2+X3) )A 1 A(X2)
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= Y, pal) A pal).
ey sy y) tef (y)
= pra)(Yr(y2=y3) A pray(ye)

and
Vv A(X1%X3) = A VA(),

efyy)

vaxe) = A {va®), vax(xa=xs) ) }

e f (y)
= A v A(b).
ef oy ry

via(yrys) = A VA= v a(Xexe)

te 71(y1*y3)

< v A(Xe+(X2 #X3) )A v a(X2)
= A va)v A va().
te f 7y y 7y ) tef (y)
= Vi) (yr(Y2+ys) v v a)(y2)
This proves that f(A) is also an intuitionistic fuzzy H-ideal of Y.
This completes the proof.

Definition 3.12[4]. A fuzzy relation A on any set X is a fuzzy subset A with a membership function p a: X xX
—[0,1]

Definition 3.13[4] . If Ais a fuzzy relation with membership function p o on a set X and B is a fuzzy subset
of X with membership function p g ,then A is a fuzzy relationon B jif forall x \y € X, p a(X,y) <pus(X) A n

B(Y).

Lemma 3.14[4]. Let A and B be fuzzy sets of a set X with membership functions

uaand u g, respectively. Then the Cartesian product AxB of A and B is a fuzzy relation on a set X whose
membership function p axg is defined as p axa(X ,y) = p a(X) A ps(y)

forallx )y e X.

Definition 3.15[4]. Let A and B be intuitionistic fuzzy sets of a set X. Then the Cartesian product AxB of A
and B is a fuzzy relation on a set X is defined as

maxe(X,y) = pa(X) A ne(y)and v axe(X,y) = v a(x) v ve(y) forall x ,y € X.

Theorem 3.16. Let A and B be intuitionistic fuzzy H-ideals of X. Then the Cartesian product AxB of A and B is
an intuitionistic fuzzy H-ideal of XxX.

Proof. Let (x,y) € X .Then by definition
p a<e(0,0) = pa(0) A ne(0)

> pa(X) A ps(y) =uas(X,y)
and

v axa(0,0) = v A(0) v v (0)
<v a(X) vve(y) =v as(X.,Y)
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Next , consider p axa((X1 ,X2)* ((y1,¥2)*(21, 22))) A 1 axB((Y1 ,Y2)
= AaB((X1 X2)* (Y1+21 , Y2+22)) A 1 Ax(Y1 ,Y2)
= 1 AxB(Xer (Y1+21) , Xox(Y2+Z2)) A 1 a<B((Y1 ,Y2)
= [ A (Xax (Y1222)) A pe( Xax(Y2:z2))] A [ua (Y1) A ps(Y2)]
= [ A (Xax (Y1222)) A A (YO)] AL 1e( X2x(y2x22)) A ps(Y2)]
<A (X1x 21) A poB( Xory2)
= p AxB(X1x 21, X2+Z2)
= paxB((X1,X2) (21, 22))
and
v AB((X1 X2)*((Y1.Y2)+(21,22))) v v axa((Y1 ,Y2)
= v axB((X1 ,X2)* (Y1+Z1 , Y2+Z2)) v v axB(Y1,Y2)
= v axB(X1* (Y1#21) , X2x(y2+Z2)) v v axe((Y1 ,Y2)
= [v A (X2* (Y1=z1)) v v B( X2x(y2+22))] v [V A (Y1) Vv v B(Y2)]
= [v A (X2x (Y1rz1)) v v a (Y1)] v [V B( X2x(Y2+22)) v v B(Y2)]
>V A (X1* 21) VvV B( Xz*yz)
=V AxB(Xl* Z1 , X2*Zz)
= v as((X1 ,X2) ,( 21, 22))
This completes the proof.

Theorem 3.17.Let A and B be intuitionistic fuzzy sets of a BCl-algebra X .If AxB is an intuitionistic
fuzzy H-ideal of X xX, then

(1) n A(0) >p a(X) and v a(0) <v a(x) or pn s(0) >u 8(X) and v g(0) <v g(X)

(i) n 8(0) >p a(X) and v g(0) <v a(x) or n g(0) >n g(x) and v 8(0) <v B(X)

(ii1) p A(0) =p a(x) and v a(0) <v a(X) or p a(0) > s(x) and v A(0) <v g(X)

(iv) A or B is an intuitionistic fuzzy H-ideal of X.

Proof. (i) Suppose p a(0) < a(x), v A(0) >v a(x) and p g(0) < s(y) , v 8(0) >v g(y) for some x ,y in X.
Then p ae(X,y) =p A(X) Aps(Y) > 1 A(0) Ap 8(0) =p A<e(0 ,0) and
v axB(X,Y) =v a(X) vv B(Y) < v a(0) vv B(0) =v axa(0 ,0) or
w axa(X,Yy) > p axs(0 ,0)and v axe(X ,Y) < v axs(0 ,0) for all x .y € XxX ,a contradiction.

This proves (i)
(i) Suppose p 8(0) <p a(Xx) , v 8(0) >v a(X) and p s(0) <p s(Y) , v 8(0) > va(y) for some x ,y in X. Then p
axe(0,0) =u A(0) AU 8(0)= u 8(0) and v axg(0,0) =v A(O) v v B(0)=v s(0)
It follows that p axs(X ,y) =p a(X) Aps(Y) > 1 8(0) Ap8(0) = pns(0)= p axe(0,0) or

u axs(X ,¥)> 1 axe(0,0)
and

v axe(X,Y) =v a(X) v v B(Y) < v 8(0) vv &(0) = v 8(0)= v axa(0 ,0) or

v axe(X ,Y)< v axg(0 ,0) which is a contradiction .This proves (ii)
(iii) is similar to (ii)
(iv) By (i) suppose p 8(0) >u 8(x) and v g(0) <v g(x) for all x eX.
From (iii), take u (X) < pu A(0) and v 8(x) >v A(0) for all x eX. Then
u AxB(0 ,X) =l A(0) AU B(X)= u B(X) and v axe(0 ,x) =v a(0) v v (X)=v B(X) (I)
Since AxB is an intutionistic fuzzy H-ideal ,we have

oase((X1, X2)* (21, 22)) 2p axe((X1, X2)=( (Y1, ¥2) *(21, 22))) A axB(Y1, ¥2)
or

L AxB(X1x Z1 ,X2x Z2)) 21 axe(X1 *( Y1#Z1), Xox(Y2 * Z2)) Au AxB(Y1 , Y2)
and
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v aB((X1, X2)* (21, 22)) <v axe((X1 , X2)<( (Y1, ¥2) <(21, 22))) v v AxB(Y1 , ¥2)
or

V AxB(X1* Z1 Xo* 22)) < v axB(X1 *( Y1#21), X2x(Y2 * Z2)) v Vv axB(Y1, Y2)
If Xa=y1=21=0 ,then
i axB(0 ,Xox 22)) > axB(0, X2x(Y2 = Z2)) Ap axB(0, ¥2) and

v axB(0 ,Xor 22)) <v axB(0, X2x(Y2 * 22)) vv axe(0 , Y2)
By (I) we have
B Ax(X2x Z2) 2 p ax(X2x(Y2 * 22)) Ap axe(Y2) and
v AxB(X2* Z22)) <v axB(X2x(Y2 * Z2)) vV axB(Y2)
This proves that B is an intuitionistiic fuzzy H-ideal of X. Similar is the case when
pa(X) Spa(@),va(x) 2va(@)andpa(X) <pus(0),va(x) 2vs(0)forall xe X. This gives that A
is an intuitionistic fuzzy H - ideal of X.
This completes the proof.

Definition 3.18[4]. Let B be a fuzzy subset of X. Then the strongest fuzzy relation on X, that is, a fuzzy
relation A on B whose membership function IuA is given by

,uAB (x,y) =peX) A pe(y) forall x y e X

Definition 3.19. Let A and B be two intuitionistic fuzzy subsets of X. Then the strongest intuitionistic fuzzy
relation on X, that is,an intuitionistic fuzzy relation A on B is Ag defined by /uA (x,y) =pne(xX) A ne(y)and

VAB(X Y)=va(X)v va(y) forall x ,y e X

Theorem 3.20.Let B be an intuitionistic fuzzy subset of a BCl-algebra X and Ag be the strongest intuitionistic
fuzzy relation on X. Then B is an intuitionistic fuzzy H-ideal of X if and only if Ag is an intuitionistic fuzzy H-
ideal of XxX.

Proof. Assume that B is an intuitionistic fuzzy H-ideal of X. Then

My (0,0) = pns(0) A pa(0) 2pe(X) A nely) =1 i (x.y) and

VA (0,0)=ve(0) v ve(0)<vaX) v va(y) = VA (x,y) forall (x ,y) in XxX. Next,

,UA ((x1 X2)~ (21 ,22) ) =,uA (X1* 21 X2 *Z2) = ps(Xr Z1) A pB(X2 *Z2)
2[p (Xex(y1= 1) )n ps(yn)] A [ B(X2x(y2x 22) )A pe(Y2)]
= [ s(Xax(yrs z1) )A pos(Xax(y2r 22) )] A [ne(ys) A pe(y2)]
=, eyeze) Xes (y1.22) ) A pd, (Y1, Y2)

and
VAB ((X1 ,Xz)* (21 ,Zz) ) :VAB (X1* Z1 ,X2 *Zz) =v B(Xl* 21) A\VARY B(Xz *22)

< [ve(Xr(y1x z1) ) v ve(y)] v [v s(X2+(y2- 22) ) v v B(Y2)]
= [v B(Xax(y1* 21) ) v v B(X2*(Y2* 22) )] v [v B(Y1) Vv Vv B(Y2)]
=V, (X1x(y1#21) , Xo* (Y1,22) ) v A, (y1,Y2)

for all ( Xg,X2) , (Y1,¥2) , (21,22) in XxX. This proves that Ag is an intuitionistic fuzzy H-ideal of XxX.
Conversely, let Ag be an intuitionistic fuzzy H-ideal of XxX. Then for all (x .X) eXxX
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ue(0) A ue(0) = 'uA (0,0) > 'uA x,xX)=us(X) A ue(x)orpus(0)> pne(x)and
ve(0) v ve(0) = Va, (0,0)< VA (x,X)=ve(X)v va(x)orve(0)< va(X)

forall x € X. Next let (X1,X2) , (Y1,¥2) , (Z1,22) € XxX. Then
uB(X1* Z1) A (X2 *Z2) :’UAB (X1* 21 X2 +22) = qu ((X1 ,%2), (z1,22) )

B

2y (e xe)(ryo) (20,220 A pr ), (V1Y2)
=y e Oeza), xe-(y2z2) A gt (V1Y2)

[1B (X1 = (Y1 21)) Ap (X2 #(Y2+22))] AL b B(Y2) A WB(Y2)]
[t B (X1 = (y1x21) )A ps(Y1) ] Al s(X2 +(Y2:22)) A uB(Y2)]

and
v B(X1* 21) v v B(X2 *22) =V (X1* 21 X2 +22) = Va ((X1,%2), (z1,22) )

< Va, (X1, X2)* ((Y1.Y2)* (21 ,22))) YV, (Y1.Y2)
= VAB (Xl * (yl* Zl), X2 *(yZ*ZZ)) VVAB (yl,yZ)

= [ve (x1=(y1xz1)) v v B(X2<(y2:22))] v [ v 8(y1) v Vv B(Y2)]
=[ve (X =(y1xz1) ) v ve(ys) ] v [v s(x2=(y2+z2)) v v 8(Y2)]
Taking Xo=Yy>=2,=0 ,we get
pe (X = 21) )a pe(0) 2p B (X1 = (y1+21) )A ps(y2) A pe(0) or
pe (Xe=21) ) 2p s (X = (Y1 22) )A pa(yr)
and
ve (X1*21))vve(0)<ve (X1*(y1*z1) ) v v e(y1) v v s(0) or
ve (X1 21))<ve (X1 *(y1*21) ) v v B(Y1)
which proves that B is an intuitionistic fuzzy H-ideal of X.
This completes the proof.
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