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Abstract

In this paper, we give some results on the intoisitic fuzzy implicative ideals,
intuitionistic fuzzy positive implicative idealsfuitionistic fuzzy commutative ideals.
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1 Introduction

After the introduction of the concept of fuzzy seis Zadeh [12] several researches
were conducted on the generalizations of the notibriuzzy sets. The idea of
“intuitionistic fuzzy set” was first published byté&nassov [1, 2] as a generalization of
the notion of fuzzy set. The first author (togethéth Hong, Kim, Meng, Roh and
Song) [3, 5, 6, 7] considered the fuzzificationiddals and sub- algebras in BCK-
algebras (cf. [3, 4, 5, 6). In this paper we geene results on the intuitionistic fuzzy
implicative ideals, intuitionistic fuzzy positivenplicative ideals, intuitionistic fuzzy
commutative ideals.



2 B. Satyanarayanat al.

2 Preliminaries

First we present the fundamental definitions. BB@K-algebra (see [7, 8, 9]) we
mean a nonempty set X with a binary operation * andonstant 0 satisfying the
axioms:

(BCK-1) (xLy)L(xL2)) = (zLy),

(BCK-2) (xL(xLy)) =,

(BCK-3) x <X,

(BCK-4) x<y andy < ximply thatx =y,
(BCK-5) 0<x

for all x,y,zOX.
A partial ordering ” on X can be defined bx <y if and only ifx Cy =0. In any
BCK-algebra X the following holds:

(P1)xCO=x

(P2)xLy<x

(P3)(xCy)Lz=(xxCLz)Cy

(P4)(xCz)C(yCz)sxLy

(P5)XC(XC(xCy))=xLy
(P6)x<y=xlLz<ylzandz[Ly<z[x,forall x,y,zOX.

A BCK-algebra X is said to be implicative xXf= x L (y Lx), for all x,yCIX.

A BCK-algebra X is said to be positive implicatife(xCy)Cz=(xCz)C(yCz) for
all x,y,zOX.

A BCK-algebra X is said to be commutative ¥LC(xCy)=yL(yCx) for all
X,y,z0OX.

A non-empty subset | of a BCK-algebk is called an ideal of X,

(1ol

(1,) xCy andy Ol imply thatx Ol for allx,yOX .

A non-empty subset | of a BCK-algebra X is said e sub-algebra of X if
x Ly X wheneverx,y X

A non-empty subset | of a BCK-algebra X is calledianplicative ideal of X if it
satisfies (,) and (I;) xC(yCx))CzOlandzOl imply xOI for allx,y,zOX .

A non-empty subset | of a BCK-algebra X is callecbenmutative ideal of X if it
satisfies (,) and(l,) xCy)CzOlandzOlimply xC(yC(yCx))O1 for x,y,zOX..

A non-empty subset | of a BCK-algebra X is saidbéopositive implicative ideal of X
if it satisfies (,) and (I, ) (xCy)CzOlandyCzOl imply xCzOI for allx,y,zOX .
Let pu andh be the fuzzy sets in a set X. For s,[0, 1], the set U (U4, s) =X X/
u(x) > s} is called a upper level gf and the set LA t) = { XX /AMXx) <t}is
called a lower level df.
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An intuitionistic fuzzy set A in a non-empty set iX an object having the form
A ={X, ur (X), A, (X)/x OX} , where the functiom, : X - [0,1] and A, : X - [0,1]
denoted the degree of membership (namek) ) and the degree of non membership
(namely A(x)) of each elementXx[JX to the set A respectively, and
O<su,(X)+1,(x)<ifor all X[JX. For the sake of simplicity, we shall use the

symbol A =(X,ps,As) OF A =(1y,Ap).

Definition 2.1. Let A = (u,,A,) and B = (uy,Ag) be intuitionistic fuzzy sets in X.
Then
) A={xa(0,1, ()X OX}

(i) OA ={(X, ha(X),A, (X))/x OX}.
In what follows, let X denote a BCK-algebra unleserwise specified.

Definition 2.2. An IFS A =(X,u,,A,) in X is an intuitionistic fuzzy sub-algebra of
X if it satisfies

(IFS 1) na (xCy) 2 min{u, (X), 4 (Y)}
(IFS 2)A, (X Cy) < max{i, (X),A, (y)} for all x,yOX.

Example 2.3. Consider a BCK-algebra X = {0, a, b, c} with thdldaving Cayley
table:

*IO a b ¢
0 00O
a 0 0 a

bb a 0 b

cc c c O

Let A =(X,u,,A,) be an IFS in X defined by

Ha(0)=p,(a)=p,(c)=0.7>0.3=p, (D)
and

A,0)=1,(@)=4,(c) =02<05=A4,(b).
ThenA =(X,u,,A,)is an IF subalgebra of X.

Proposition 2.4. LetA = (X,u,,A,) be an intuitionistic fuzzy sub-algebra of X, then

wa(0)=p, (X)and A, (0) <A, (X)for allx O X.



4 B. Satyanarayanat al.

Definition 2.5. An IF A =(X,u,,A,) in X is an intuitionistic fuzzy ideal (IF-idealj o
X if it satisfies

(IF1) pa(@) =z p,(x)and A, (0) <A, (X)

(IF2) pp (X) 2 min{p, (XLy), s (X)}
(IF3) A, (X) < min{A, (XLy),A,(V)}, for all x,y O X.

Theorem 2.6. [4]Let A =(X,u,,A,) be an intuitionistic fuzzy ideal of X. k<y
in X, then

Ha()Z (), A ()= A, (W),
that is u, is order-reversing and. , is order-preserving.

Theorem 2.7. [4]Every intuitionistic fuzzy ideal of X is an intienistic fuzzy sub-
algebra of X.

Theorem 2.8. [4] A = (X,n,,A,) Is an intuitionistic fuzzy ideal of X if and omlyor
X,Y,20X, XLy 7= 1, (x) 2 min{u, (y)., (2)}and 4, (x) < maxfh, (y).4, (2)}

Proposition 2.9. [4] A =(X,u1,,A,) is anintuitionistic fuzzyideal of X if and only if
the non-empty upper s-level cdd(n,;s) and the non-empty lower t-level cut
L(A,;t) are ideals of X, for any;t J[0,1].

Corollary 2.10. A =(X,u,,A,) is anintuitionistic fuzzy subalgebra of X if and only
if the non-empty upper s-level cli(u, ;s) and the non-empty lower t-level cut
L(A,;t) are sub-algebras of X, for asyt [1[0,1].

Proposition 2.11. [11]In a BCK-algebra X, the following holds, foraly,zO X,

() (xCz2)LCz)L(yLz)<s(xLy)Lz.
(i) xCz)C(xC(xCz)=(xCLz)Lz
(i) (xCOYLCYD)))E(YEXLYLYLX))sxLy.

3 Main Results

In this section we present the results on the tiotustic fuzzy implicative ideals,
intuitionistic fuzzy positive implicative ideals dnntuitionistic fuzzy commutative
ideals.
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Definition 3.1. [11]An IFS A = (X, ,A,) in a BCK-algebra X is an intuitionistic
fuzzy implicative ideal (IFl-ideal) of X if it safies

(IF1 1) 1, (0)2 i, (X)and &, (0)< 4, ()

(IF12) py (x) 2 minfp, (XC(Y LX) L2),14 (2)}
(IFI3) A, (X) < max{r, (XC(YLXx))Lz),A, (2)}, for all x,y,zOX.

Definition 3.2. [11]An IFS A = (X, . ,A,) In X is an intuitionistic fuzzy commutative
ideal (IFCl-ideal) of X if it satisfies

(IFCI 1) 1, (0)2 i, (X)and 2, (0) S ., (¥)

(IFCI2)pn (XC(y Ly Ex)) 2 min{p, (XCY) L2),p4 (2
(IFCI 3)A, (XC(yL(yLx)) < max{r, ((XLCy)Lz),r, (2)} for all x,y,zOX.

Definition 3.3. [11]JAn IFS A =(X,u,,A,) in a BCK-algebra X is an intuitionistic
fuzzy positive implicative ideal (IFPI-ideal) ofit satisfies

(IFP1 1) 1, (0)2 i, (X)and &, (0) < 4, (X)

(IFP1 2) 1, (xC2) 2 min{p, (XCy) L2). 41, (v C2)}
(IFP1 3) A, (xLCz) < max{r, (XCy)Lz),x, (y[2)} for all x,y,z0OX.

Theorem 3.4. An intuitionistic fuzzy idealA =(X,p,,A,) of X is an intuitionistic

fuzzy implicative if and only if A is both intuitistic commutative and intuitionistic
fuzzy positive implicative.

Proof: Assume thatA = (X,u,,A,) is an intuitionistic fuzzy implicative ideal of X.
By (2.11(i) and 2.8), we have

mMin{p, (KCY)LZ).ua (YLZ)} s pp(XE2)L2)
=u(xCZ2)L(XC(xLC2z)) (by 2.11(ii))

and max{i , (XCYy)Lz), A, (YL2)} = A, ((x[z)[2)
=A((XCZ)C(xLC(xLC2)))
=A,(xLC2),forallx,y,zOX.

Then A =(X,u,,A,) is an intuitionistic fuzzy positive implicativeedl of X. And
by theorem 2.6, 2.11(iii) and 3.7(iii),

Ha(XCY) S pa (XCCY LY Dx))) EQY LY LY LX) =pa (XL L(YLX)))
and
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A (XLY) 2 hp (XCY L@y D)) Ey DTy LY DX)))) = Ra (XE(y Y EX))).

It follows from [11, 4.6] thatA = (X,u,,A,) iS an intuitionistic fuzzy commutative.
Conversely, suppose thaf =(X,u,,A,) IS both intuitionistic fuzzy positive

implicative and intuitionistic fuzzy commutative.
Since(yL(yCx))C(yLx) < xLC(yLCx), it follows from theorem 2.6.

A (YE(Y X)) DY EX)) 2 pa (XE(yEX)) @and i, (y E(y LX) C(y £X)) < 4, (x Ty £X)).-

Using [11, 5.8], we have

Ha (YE(YEX) C(YEX)) = pa (YL(YEX))
and

Aa (YC(YLX) LY LX) =2 (YL(Y X))
Therefore

a (XE(YEX) < pa (YE(YExX)) @andhy (XE(YEX) 2, (YE(YEX)) ... (1)

On the other hand sincely < x [ (y L x), we have, by theorem 2.6

ma(XLy) 2 pa (XC(yEx))and d, (XTy) < Ay (XC(Y LX)

SinceA =(X,u,,A,) is an intuitionistic fuzzy commutative ideal of By [11, 4.7]
we have

ra(XTy) =p, (XC(Y Ly Dx))) and d, (x Cy) = 1 (X (Y (Y LX)
Hence

a (XE(Y EX)) <y (XE(y E(y £x))) @andh, (XT(y £x)) 2 2, (XT(Y C(Y £X))) - (2)

Combining (1) and (2), we obtain

pa (XCCYLx) s minf{p, (XE(Y LY LX), na (YE(YEX)} < pa(X)
and

Ap (XE(Y £x) 2 max{h , (X C(y Ly £X))), 20 (Y E(YEX))} 2 Ry (X).

So A =(X,u,,A,) is an intuitionistic fuzzy implicative ideal of X The proof is
complete.

Theorem 3.5. If A =(X,u,,A,) is an intuitionistic fuzzy ideal of X with theléating
conditions holds

(i) na(xCy)2min{u, (XCY)LY)LZ) 14 (2}
(i) 2y (XCy) < max{i, (XCy)Cy)CZ) A (2}, for allx,y,zOX. Then A is
intuitionistic fuzzy positive implicative ideal Xf
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Proof: SupposeA = (X, ,A,) is intuitionistic fuzzy ideal of X.
with condition (i) and (ii). Using (P3) and (P&e have

(xCz)C2)C(yLz)<(xCz)Ly =(xLy)Lzforall X,y,zL X,

therefore by theorem 2.6

ra((XCZ)LZ)L(YL2)))zna((XLY)L2)
And

M ((XEZ)E)L(YL2)) = ha (XEY)L2).

Now
Ha(XL2Z)2min{p, (XCZ)LZ)L(YLZ)).ma (Y [2)}
>min{p, (XCY)L2z),u,(yL2)}, forall x,y,zOX

and
Aa(xC2) < max{h, (XC2)LZ)C(y L2)) 14 (Y [2)}
<maxfh, (XCy)L2z),1, (YL 2)}, for all x,y,zOX.
HenceA =(X,u,,A,) is an intuitionistic fuzzy positive implicativeedl of X.

Lemma3.6. Let A =(X,u,,A,) be afuzzy ideal of X, then A is an intuitioni$tizzy
positive implicative ideal of X if and only if

Ha((XCZ)E(YLZ)) 2 pa ((XLy)L2)) and h, (XLZ)L(yLZ)) < R, ((XLY)L2)),
for all x,y,zOX.

Proof: Suppose thaf = (X,u,,1,) is a fuzzy ideal of X and

ra((XE2Z)E(yL2)) 2 pp (XLy)L2))andh, (xCZ)E(y L2)) < Ry (XLY)L2)),

for all x,y,z[OX Therefore
ia (XC2) 2 minfu, (XCZ)CYLD)pa (Y C2)} 2 mindu, (XCy)C2), (YL 2)}

As (xC2) < maxfh, (XC2)E(y L2)) 1, (v C2)} < maxfh, (XCy) C2) 0, (Y L2},

for allx,y,zOX. Thus A is an intuitionistic fuzzy positive implitae ideal of X.
Conversely, assume that=(X,u,,A,) is an intuitionistic fuzzy positive implicative
ideal of X implies thatA = (X,,,A,) is an IF-ideal of X.

Leta=xLC(yLz) andb=xCLYy,
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Since((xL(yL2))L(xLy))<yL(yL2),

we have that
Ha(@EP)EZ)=p, ((XC(YLZ)L(XLY)LZ) 2 pa((YE(YLZ))L2Z) = pa(0)
and so,
Ha((XCZ)C(YL2)) =pa (XC(YLZ)LZ) =p,(al2)
> min{u, (@Cb)L2) s (DL2)} = min{p, (0).u1, (BL2)}
= A (bL2) = p, (XLy) L 2).
Therefore
ua(XCz)E(yLz))2p,((XLy)L2), forallx,y,zOX.
And
A ((@ED)LZ) =h, (XE(YLZ)L(XLY)LZ) < ha((YE(YLZ))EZ) =2, (0)
And so,
M (XCZ)C(yLz))=A,((XC(yCz)Lz) =A,(alz)
<max{i,((@Clb)Lz),A, (bLZ)} < max{r,(0),r, (bLCZ)}
=A(bCZ)=A,((XLY)L2).
Therefore
A (XCZ)C(yL2z))< A, ((XCy)L2z), for all x,y,z0 X.
Thus
Ha((XEZ)L(YLZ)) 2 na (XLY)L2Z), Ma((XEZ)L(YLZ)) sk, ((XLY)LZ)),

for all x,y,z0O X.

Theorem 3.7. If A =(X,u,,A,) is intuitionistic fuzzy positive implicative ideaf X
then (PI 1) for any

x,y,a,bd X, (xOy)dydas b= o (xOy) = min{pA (a),uA (b)}

and
Aa (XLY) < maxfh, (@)1, (D)}

(P1 2) For any
xy.zabl X, (0 yH zJ] & b= p, (xUz) Oy U2)) = minfu, (@)u, ()}

and
A (xE)HYLR)) < maxfp (@)Ap (D)}
Proof: Suppose,A =(X,u,,A,) is intuitionistic fuzzy positive implicative ideaif
X.
(PI11). Letx,y,zOX be such thg{xLCy)Cy)Ca<b. Using 2.6,

we have
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pa((XCy)Ly) 2 min{u, (a)u, (0)}andh, (XCY)Ly) < max{r, (@), (b)}-
It follows that
Ha(XCy)Z2min{p, (XCY)Ly).pa (Y EY)} = min{p, (x Ty) Cy), p, (0)}

= ((xOy) Hy) 2 min{u, (@)1, (0)).

And
A (XTY) s maxfr, (XCY)Ly), A, (Y LY)}

=max{i, (X Oy) Ly), A, (0)} =21, (xTy) Oy) < max{r, ()1, (b)}.

(i) Now let x,y,zOX be suchtha{xCy)LCz)Ca<b.
Since A =(X,u,,A,) intuitionistic fuzzy positive implicative ideal df, it follows
from known lemma 3.6,

ua (XEUYLR)) 2 pa (XDY)LE) 2 minfus (@)4a (b))

and
Ap (X[)UYLR)) <hp (XDy)Z) < maxfp (@)ra (0)}

This completes the proof.

Theorem.3.8. Let A = (X,u,,A,) be IFS in X satisfying the condition

(xCy)Cy)Cas b=, (xCy) = min{u, (a)u, (0}
and

ha (XLy) = maxh, (@)1 5 (O},

for any x, y,abUOX, Then A =(X,un,,A,) intuitionistic fuzzy positive implicative
ideal of X.

Proof: First we prove tha = (X,u,,A,) is an IF-ideal of X.
Let x,y,zOX be suchthatlCy<z.

Then((xCO)CO)Cy)Lz=(xLy)Lz)=0, thati((xCO)LCO)Ly)<z

Since, forx,y,a,b] X,

(xG)as b = pp (xLy) = minfup (@)ua (0}
and
Aa(XLY) < maxfi, (@)A, (D)}
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Puty=0a=y,b=2z,

we get

Ha (X) =p(xLO) = min{p, (Y),1a (2)}
and
Aa(X) =2, (xLO) < max{h, (¥), 24 (2)}-

It follows that A =(X,u,,A, ) is IF- ideal of X.
Note that

(xCy)Ly)L((xCy)Ly))LO=0
implies

(xCy)Ly)L((xLy)Ly)) = 0,0x,y O X.
From hypothesis we have

Ha(XCy)Z2min{p, (XCY)LY),pa (0)} =pa (XCY)LY)
and

Ay (xLy) s max{h, (XCY)LY) A, (0)} =2, (XCY)LY).
And soA =(X,u,,A,) is intuitionistic fuzzy positive implicative ideaf X.

Theorem 3.9. Let A = (X,u,,A,) bean IFS in X satisfyingx Cy)Lz)Ca< bimply

(X Oy) Ty Oz)) =2 min{p, (@)1, (b} and A, (XCy)E(yL2z)) < maxfr, (@),h, (D)}
foranyx, y,zabOX.

ThenA = (X,u,,A,)Iis an intuitionistic fuzzy positive implicative alef X.

Proof: Let x, y,ab0X be suchthgixCy)Ly)Ca<b,
that is

(xCy)Cy)La)Lb=0
therefore

Ha(XLY) =pa (XCY)LO) = pa (XCY)E(YLY)) =min{u, (a).u, (D)}
And

A (XLY) =2 (XCY)LO) =2 p (XCY)E(y Cy)) 2 min{d, (@)1, (D)}

It follows from 3.8, A =(X,u,,A,) is an intuitionistic fuzzy positive implicative
ideal of X.

Theorem 3.10. Let A =(X,u1,,A,) be an intuitionistic fuzzy positive implicative
ideal of BCK-algebra X, then so isA=(X,pp ,ip )

Proof: We havep, (0)2p,(X) >1-1,(0)21-p, (X) =, (0) <, (x),Ox O X,
Consider for any, y,z X,
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i (xC2) 2 min{u, (XCY)C2), (v 2))
= 1-1, (xC2) 2 min{L -1, (XCy)[2),1- i, (Y[ 2))
= i, (xC2)<1-min{L -1, (XCY)C2),1- R(y C2)}
= fi\ (xC2) < max{i, (x CY)£2) i, (Y [2))

Hence A=(X,up Hp )is an intuitionistic fuzzy positive implicative ideof BCK-
algebra X.

Theorem 3.11. Let A =(X,u,,A,) be an intuitionistic fuzzy positive implicative
ideal of BCK-algebra X then so 8 = (X, %, ,1,) .

Proof: We have &, (0)< A, (X) =>1-1,(0)<1-%, (X) = A, (0)= A, (x),Ox OX.
Consider for any,y,zOX

A (XCZ) < maxfr, (XCY)L2z),1, (YL2)}
= 1-%, (x 0z) < max{1- &, ((x Oy) Oz),1- &, (y 0z)}
= L, (x 0z) <1-max{1- &, ((x Oy) Oz),1- 1, (y 0z)}
= &, (x 02) = min{, (x Oy) Oz),1, (y Oz)}.

Hence 0A = (X,1,,),)is an intuitionistic fuzzy positive implicative ideof BCK-
algebra X.

Theorem 3.12. A =(X,u,,A,) iS an intuitionistic fuzzy positive implicativeesl of
BCK-algebra X if and only if A=(X,up . bp)and OA = (X, X, 1) are
intuitionistic fuzzy positive implicative ideal BCK-algebra.

Theorem 3.13. A =(X,u,,A,) is anintuitionistic fuzzy positive implicative ideal of
BCK-algebra X if and only if the non-empty uppédewel cutU(u, ;s) and the non-
empty lower t-level cult(A, ;t) are Pl-ideals of X, for ars;t J[0,1].

Proof: SupposeA =(X,u,,A,) IS anintuitionistic fuzzy positive implicative ideal of
X and U(up ;s)y#e for anysd[0,1]. Itis clear that for anx DX,

Ha(0)2 1a (X) = 1 (0)2 a (X) 25 = 11, (0) 2 simplies 0L U ;S).
Furthermore if(x Cy)CzOU(u, ;8),y CzOU(u, ;9)

implies
s ((xCy)Lz))=sandp,(yLz)=s.



12 B. Satyanarayanet al.

Therefore
ia (xC2Z) 2 min{p, (XCY)£2)p, (Y C2)} 2 mings,s}=s

implies x[ZU(up ;S).

This shows thatJ(u, ;s)is positive implicative ideal of X.

Similarly, we can prove.(A,,t) is positive implicative ideal of XJs,t J[0,1]
Conversely, assume that for an§J[0,1], U(u, ;S) and L(A,,t) are either empty or
positive implicative ideals of X.

Putp, (X) =s, 1, (X) =t foranyx O X.
Since00U(u, ;8)= pna(0)=s=p, (x) andOOLAp H)=2p (0) < t=2p (X)

thus
ty(0)=p, (X)and i, (0)< A, (x) forall X IX .

Now we only need to show that (IFPI 3),

then takes, = min{p, (XCY)Lz),u, (YL2Z2)} = (XLy)Lz,yLzOU(u, ;s,) .
SinceU(u, ;s,) is implicative ideal of X

we have

yLzOU(,i8,) =, (xC2)2's, = minfu, (XCY)C2), (YL 2)}-
Therefore
wa(xCz)=2min{p, (XLY)L2Z),u, (YL2)} for allx,y,zOX

Similarly we can prove., (x Cz) < min{A, (XCy)Lz),A, (yL2z)}for all x,y,z0OX.

Hence A = (X,u,,A,) iS anintuitionistic fuzzy positive implicative ideal dCK-
algebra X.
Theorem 3.14. A =(X,u,,A,) is anintuitionistic fuzzy implicative or commutative

ideals of BCK-algebra X if and only if the non-éynppper s-level cut(u, ;s) and
the non-empty lower t-level cut() ,;t) are implicative or commutative ideals of X,
for anys,t 0[0,1].

Corollary 3.15. A =(X,1,,A,) IS anintuitionistic fizzy implicative ideal of BCK-
algebra X if and only if the non-empty upper sdexg U(u, ;s) and the non-empty
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lower t-level cut L(A,;t)are both commutative and positive ideals of X, for
anys,t 0[0]] .

Corollary 3.16. A =(X,u,,A,) IS an intuitionistic fuzzy commutative and
intuitionistic fuzzy positive implicative ideals®€K-algebra X if and only if the non-
empty upper s-level cut(u, ;s) and the non-empty lower t-level cufi,;t)are
implicative ideals of X, for arg/t 0[0]] .

Theorem 3.17. Let A=(X,u,,A,) be an IFS of a BCK-algebra. If A is an
intuitionistic  fuzzy  positive implicative ideal ofX then the set
J={x OX/u,(X) =1, (0)} and K ={x OX/x, (X) =L, (0)}are an Pl-ideal of X.

Proof: Assume thaf = (X,u,,A,) intuitionistic fuzzy positive implicative ideal of
X. Since,u, (0)=p, (0)=00J.

It (xCY)C2z,yCz03= p, (XCY)E2) =, (O and p, (YL2) =, (0):

Since

ta (XC2) 2 minfp, (KCY)£2) e, (Y £2)} = min{u, ()41, (0)} = 1, (0,
but,

s (XCz)<p, (0). Therefore,u, (XCz)=p, (0)=xLzOJ.

Thus, J is an implicative ideal of X arid, (0) =2, (0)= 00K

If xCy)Cz,yCzOK
Then
A ((XLy)L2Z) =2, (0)
And
A (yLZz)=2,(0).
Since,
Ao (XC2) < maxfh, (XCY)L2),h, (Y £2)} = max{h, (0),1, (0)} =4, (0)
but,
Ay (XLZ)2 A, (0).

Therefore,A, (xLz) =%, (0)= xLCzOK.
Thus, K is an implicative ideal of X

Theorem 3.18. (Extension property for intuitionistic fuzzy posgtiimplicative ideals)
Let A=(X,n,,2,) and B=(X,pgz,Az) are two fuzzy ideals of X such that

A(0) =B(0) and A OB (that is p, (0) =g (0)h, (0)=25(0) and p, (X) < pg (X),
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Aa(X)2 A (x),OxOX).  If A=(X,u,,A,) IS an intuitionistic fuzzy positive
implicative ideal of X,, then so is B.

Proof: Suppose thatA = (X,u,,A,) is intuitionistic fuzzy positive implicative ideal
of X

ne(XCZ) LY L) L(XLY)L2)) =g (XL T(XLY)LZ))L(YL2)) (by P2)
=g (XEL((XCY)L2))L2)L(Y L2) (by P2)
2 u, ((XE((XLY)LZ))LZ)L(YL2)) (Sincgip Dug)

2 pa (XE((xLy)L2))LY)L2) (by lemma 3.6)
= (XCY)L((XLY)EZ)L 2) (by P2)
=pa(XLY)E2)E((xLy)L2) (by P2)
=pa(0)=p;5(0) (by BCK-3).

It follows from (F1) and (F2) that
He((XC2)L(y L2))2 min{pg ((XCZ)L(YLZ)L((XLY) L2)).pg (X LY) L2)}
= min{ug (0),uz (XCY)L2))} = png((XCy)L2z)for all x,y,zOX.

Therefore, for any,y,z0 Xpg((xCz)C(yLz))=pz((xLy)Lz) and

re(XCZ)L(YLZ)L(XLY)LZ) =g ((XL)L((XLY)L2))L(YL2Z) (by P2)

=g ((XCL(XLy)L2)LZ)L(YLZ)) (by P2)
<A ((XC((xCy)L2z))Lz)C(yLz) (Sincel; O A,)
<A (XE((xLy)LZ))Ly)L2) (by 3.6)

= A (XCY)L(xLy)LZ)L2)
= (XCy)L2)L((xLy)L2))
=22 (0)=25(0) (by BCK-3)
It follows from (F1) and (F2) that
hg((XLZ)L(yL2Z)) < maxfrg (XLZ)L(yLZ)L((XLY)LZ)).he (XLY)L2)}
< maxfrg (0), A5 (XCY)L2))} =Az((XCy)Lz) for all x,y,zOX.

Therefored, (XCz)C(yLz)) <Az ((XLy)L2z),forall x,y,zOX.
HenceB = (X, ug,Ag) is an intuitionistic fuzzy positive implicativeed! of X.
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