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ABSTRACT

In this paper, we introduce the notions of anti fuzzy ideals and investigated some of its basic properties. We also study
the homomorphic anti image, pre-image of anti fuzzy ideal. We introduce the notion of anti fuzzy prime ideals of a
lattice and some related properties of it are discussed.
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1. INTRODUCTION

The concept of fuzzy sets was introduced by Zadeh [19]. Rosenfeld [15] used this concept to formulate the notion of
fuzzy groups. Since then many other fuzzy algebraic concepts based on the Rosenfeld's fuzzy groups were developed.
Yuan and Wu [18] introduced the concepts of fuzzy sublattices and fuzzy ideals of a lattice. Ajmal and Thomas [1]
defined a fuzzy lattice as a fuzzy algebra and characterized fuzzy sublattices.

In [4], Biswas introduced the concept of anti fuzzy subgroups of groups. M. Shabir and Y. Nawaz[16] introduced the
concept of anti fuzzy ideals in semigroups and M. Khan and T. Asif [9] characterized different classes of semigroups
by the properties of their anti fuzzy ideals. Lekkoksung and Lekkoksung [13] introduced the concept of an anti fuzzy
bi-ideal of ordered I'-Semigroups. Kim and Jun studied the notion of anti fuzzy ideals of a near-ring in [10]. In [5],
Datta introduced the concept of anti fuzzy bi-ideals in rings. Anti fuzzy ideals of T - rings were studied by Zhou et.al.
in [20]. In [17], Srinivas et. al. introduced the concept of anti fuzzy ideals of I'- near-ring. Dheena and Mohanraaj [6]
introduced the notion of anti fuzzy right ideal, anti fuzzy right k-ideal and intuitionistic fuzzy right k-ideal in semiring.
In [8], Hong and Jun introduced the notion of anti fuzzy ideals of BCK — algebras. Al-Shehri [3] introduced the notion
of anti fuzzy implicative ideal of BCK - algebras. Mostafa et.al [14] introduced the concept of anti-fuzzy sub
implicative ideal of BCl-algebra. Akram [2] introduce the notion of anti fuzzy ideals in Lie algebras. In this paper, we
introduce the notion of anti fuzzy ideals of lattices and investigate some related properties.

2. PRELIMINARIES

Now onwards X denotes a bounded lattice with the least element 0 and the greatest element 1 unless otherwise stated.
For the undefined terms in this paper, the reader is referred to [7] and [11] respectively.

A non - empty subset | of X is called an ideal of X if, foranya,b e landx € X, avbel,anbelandforacel,
X A a=ximplies xel. A non-empty subset D of X is called a dual ideal of X if, foranya,b e Dand x € X,aAn b € D,
avbe Dandforae D, xva=ximplies x € D. A proper ideal P of X is called a prime ideal of X if, for any a, b € X,
aAbePimpliesacPorbeP.

A fuzzy set f4 of Xis a function p: X — [0, 1].
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Let 4 be a fuzzy set of X. Then the complement of £/, denoted by ££° is the fuzzy set of X given by
M(x)=1— p (x)forall x e X. Fort e [0, 1], the set, ,uf: {xe X/  (x)<t}iscalled alower t-level cut of 1/

and ,ut2={x e X/ 4 (x)=t}iscalled an upper t-level cut of ££. Ift; <ty then ,utf c ,ué and ,ué c ,utf for
tl, t2 S [0, 1]

< c ¥
Also ty =\ ), forallt e [0, 1].
A fuzzy set 4 of X is proper if it is a non constant function.

Afuzzy set 1 of Xis called a fuzzy sublattice of X if for all x, y € X,
Hxay)zmin{ £(x), 4 ()} and £ (xvy)=min { 1 (x), 1L (y)} (see [12]).

A fuzzy sublattice £ of X is a fuzzy ideal of X if for all x, y € X,
M (xvy) =min{ L (x), t (y)} (see [12]).

A proper fuzzy ideal £¢ of X is called fuzzy prime ideal of X if for all x, y € X,
H(xvy)<max {4 (x), 1 ()} (see [12]).

3. ANTI FUZZY IDEALS
We introduce the notion of anti fuzzy sublattice of X.

Definition 3.1: A fuzzy set £/ of X is an anti fuzzy sublattice of X if for all x, y € X,
Hoxay)smax{ g (9, 4 )} and 4 (xvy) <max {4 (x), 4 ()}

Example 3.2: Consider the lattice X = {0, a, b, 1} as shown by the Hasse diagram of Figure 1.

1

M
Figure 1

Define a fuzzy set f4 of X by ££(0)=0.1, f£/(a) =02, g4(b)=03and 4 (1) =0.3. Then L is an anti fuzzy
sublattice of X. Every fuzzy set of X need not be an anti fuzzy sublattice of X. For this consider the following example.

Example 3.3: Consider the lattice X = {0, a, b, 1} as shown by the Hasse diagram of Figure 1. Define a fuzzy set £/ of
Xby ¢ (0)=05, ;£ (a)=0.2, ;£ (b)=03and £ (1)=0.2. K isnotan anti fuzzy sublattice of X as £/ (a A b) =
M (0)=05<« max{ u (a), i (b)}=0.3.

In Theorem 3.4 we prove that the complement of an anti fuzzy sublattice of X is a fuzzy sublattice of X.

Theorem 3.4: A fuzzy set £4 of X is an anti fuzzy sublattice of X if and only if ££°is a fuzzy sublattice of X.

Proof: Let £/ be an anti fuzzy sublattice of X. Then for x, y € X,

MHE(XAY) =1- 1 (XAY)
>1-max{ U (x), K (y)} (since fLisan anti fuzzy sublattice of X)
=min{l- 4 (), 1- (& ()}
=min{ ££°(x), 4°(Y)}-
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and (°(xvy) =1- U (xVvY)
>1-max{ L (X), i (y)}(since fLisan anti fuzzy sublattice of X)
=min{1- 4 (9, 1- 1 ()}
=min { ££°(x), 1" )}

Hence ¢ °is a fuzzy sublattice of X. The converse is proved similarly.

Definition 3.5: Let £ be an anti fuzzy sublattice of X. Then 4/ is an anti fuzzy ideal of X if £ (x vy) = max { i
(x), i (y)}forallx,y e X.

Example 3.6: Consider the lattice X = {0, a, b, 1} as shown by the Hasse diagram of Figure 1. Define a fuzzy set £/ of
Xby (£ (0)=0.1, ¢ (=02, £ (b)=03and g (1)=0.3. Then L/ is an anti fuzzy ideal of X.

Every anti fuzzy sublattice of X need not be an anti fuzzy ideal of X. For this consider Example 3.7.

Example 3.7: Consider the lattice X = {0, a, b, 1} as shown by the Hasse diagram of Figure 1. Define a fuzzy set ({ of
Xby t£ (0)=0, ¢ (a)=0.2, £ (b)=03and L (1)=0.2. Then L is an anti fuzzy sublattice of X. But £/ is not
an anti fuzzy ideal of Xas 4 (avb)= u (1)#max{ (a), 1 (b)}.

Remark 3.8: Let £ be an anti fuzzy ideal of X. As £ (x) = £ (x v 0) = max{ £ (x), £ (0)}. We get 1 (0) <L (X)
forany x € X.

In the following theorem we give a necessary and sufficient condition of a fuzzy set of X to be an anti fuzzy ideal of X.

Theorem 3.9: A fuzzy set 44 of X is an anti fuzzy ideal of X if and only if £ °is a fuzzy ideal of X.

Proof: Let £/ be an anti fuzzy ideal of X. By Theorem 3.4 (£° is a fuzzy sublattice of X.

Forx,ye X, U (xXvy)=1- U (xvy)
=1-max {4 (X), t(Y)}(since 4 isan anti fuzzy ideal of X)
=min{1- & (x), 1- L (y)}
=min { ££°(x), H° )}

Thus £ °is a fuzzy ideal of X. The converse is proved similarly.

In the following theorem we give a characterization of an anti fuzzy ideal of X.

Theorem 3.10: A fuzzy set £ of X is an anti fuzzy ideal of X if and only if lower t-level cut of £/, ,utS is an ideal of
Xforeacht e [ 4 (0), 1].

Proof: Let £/ be an anti fuzzy ideal of X and t € [ &£ (0), 1]. Then by Theorem 3.9, ££° is a fuzzy ideal of X. Hence

>

‘uts = (/uc )1—t is an ideal of X [see 6, Lemma 3.1].

Conversely, let lower t-level cut of £/, ,uts is an ideal of X for each te[ ££ (0), 1] and s € [0, 1- £ (0)] = [0, £ °(0)].
>

>
Then 1-s e [ ££(0), 1] and (,uc )s = ,uf_s is an ideal of X. Hence (,uc )s is an ideal of X for all s [0, ££(0)], and
M € is a fuzzy ideal of X [see 1, Lemma 3.1]. This shows that ££ is an anti fuzzy ideal of X.

Theorem 3.11: If | is an ideal of X, then for each t € [0, 1], there exists an anti fuzzy ideal £/ of X such that ,utS =1

Proof: Let | be an ideal of X. Lett € [0, 1]. Define a fuzzy set £ of X by

t if xel
10(X) = : = for each x e X.
1 if xel
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Then luss =lforanys <[t, 1) =[ & (0), 1), and ,uf = X. Thus lusg is an ideal of X for all s € [u(0), 1]. Hence (! is

an anti fuzzy ideal of X from Theorem 3.10, and ,uts =1

Let £ be afuzzy set of X. Define Xu = {xe X/ (x)= 4 (0)} Then we have
Theorem 3.12: If 44 is an anti fuzzy ideal of X, then X £/ is an ideal of X.

Proof: Let £/ be an anti fuzzy ideal of X. Letx,y e X 1 then 4 (xX)= 4 (0)and L (y)= 4 (0). Then L (xvy)=
max { & (X), 4 (V)}= 4 (0).Hencexvy e Xu-

Letx<a,x e Xanda e X g. Thenxva=aand 4 (@)= 4 (0).
As f4 is an anti fuzzy ideal of X, 4 (x va) = max { &£ (x), i (a)}.

Thus £ (&) = max { 14 (x), 4 (a)}. Therefore £ ()< £ (@)= 4 (0).

Also by Remark 3.8, ¢ (0) < 4 (X). So we get £ (x) = 4L (0). Hence x e X 7 .

This shows that X y7i is an ideal of X.

For a family of fuzzy sets { ££;|i € A} in X, the union \/ f; is defined by
ieA

v Hi(X)=sup{ 4L;(X)/ie A} foreachx € X.
ieA

Theorem 3.13: If { £ /i € A} is a family of anti fuzzy ideals of X, thensois \/ ff;.
ieA

Proof: Let { ££;/i e A } be a family of anti fuzzy ideals of X. Let x, yeX.

(_\C\,Ui)(XAy)=SU|0{/1a(XAy)/i € A}
le
<sup { max{ 4;(X), i (y)} (since L isan anti fuzzy sublattice of X

=max {sup { &£ (X) 3, sup { i ()}
=max{ v Ui, v t; ¥}

leA leA

Also (_\/ i) xvy)=sup{Li(xvy)lieA}

= <sup{max { L£;(X), LLi(y)} (since 4; isan anti fuzzy sublattice of X)
= max{sup { ££; (X)}, sup { 4 (¥)}
=max{ v LX) v i ()}
ieA ieA
Hence \/ ({; isananti fuzzy sublattice of X.
ieA

Forx,y e X, (_\/ Hi) xvy)=sup{i(xvy)lieA}

= =sup {max { £; (x), 4i(y)} (since £¢;isan anti fuzzy ideal of X)
=max {sup { £i (x) }, sup { £ (¥)}
=max { v L), v M O}
ieA ieA
Hence \/ ; isan anti fuzzy ideal of X.

ieA
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Let f: X > Y be a mapping where Y is a non — empty set. Let £/ be a fuzzy set of Y. Then f () is afuzzy set of X
and is defined byf'l(,u) (x)= u (f(x) forallx e X.

Theorem 3.14: Let f: X —Y be a lattice homomorphism where Y is a bounded lattice. Let £/ be an anti fuzzy ideal of
Y. Then f ™ ( ) is an anti - fuzzy ideal of X.

Proof: Let X,y € X.

Then f (1) (x A )= H(f(X A Y)
= LX) A f(y)) (since fis a lattice homomorphism)
<max { 2 (f(x)), 4 (f(y))} (since tLisan anti fuzzy sublattice of Y)

=max {f (1) X, (1) W}
Thus FH(L) (x A y) <max{f ()X, FH(u) W)}
Similarly we can prove () (x v y) < max{f* () (x), f* (L) W}

Hence f 7 ( M) is an anti fuzzy sublattice of X.

Alsoforx,y e X, () (x v y) = £ (F(x v y))
= U (fF(x) v f(y)) (since fis a lattice homomorphism)
=max { 1 (f(x)), 4 (f(y)} (since L is an anti fuzzy ideal of Y)

=max {f (1) ), (1) W}k
Thus £ (22) (x v y) =max{f* () (), f(u) W}
This shows that f * (4) is an anti fuzzy ideal of X.

Let f. X — Y be a mapping where Y is a non — empty set. Let £/ be a fuzzy set of X. Then anti image of £/ under fis
afuzzy set f (£¢) of Y defined by f (1) (y) = inf {u (x) / x € X and f (x) =y} forall y € Y. For f ( ££) we have

Theorem 3.15: Let f: X — Y be an onto lattice homomorphism where Y is a bounded lattice. Let £/ be an anti fuzzy
ideal of X. Then f ( £¢) is an anti - fuzzy ideal of .

Proof: Let £/ be an anti fuzzy ideal of X. Leta, beY. As fis onto, there exist p, ge X such that f (p) =a and f (q) = b.
anb=Ffp Af(@) =1 A q)(As f isa lattice homomorphism).

Nowf(u)(@anb)y=inf{(z)/ze Xandf(z)=a A b}

<inf{(p ~ q)/f(p)=aand f(q)= b}
<inf {max { £ (p), H(a)} f(p)= a and f(q) = b} (As L¢is an anti fuzzy sublattice of X)

=maxinf{/ (p)/f(p) =a}, inf{ 4 (q)/f(q)= b}}
=max {f (1) (a), T (££) (0)}-

Thusf (L) (@ A b)y<max {f(u) (), f(4) (b)}
Similarly we can prove that f (££) (av b) <max {f () (a), f () (b)}.
Hence f (£¢) is an anti fuzzy sublattice of Y.

Letx,y e Y. As f isonto, there exist r, s € X suchthat f(r)=xand f(s)=y.

Also xvy = f(r)vf(s) = f(rvs)(As f isa lattice homomorphism).

© 2016, IIMA. All Rights Reserved 204



Dhanani S. H.*, Pawar Y. S. / On Anti Fuzzy Ideals of Lattices / IIMA- 7(1), Jan.-2016.

Now f(u)(x vy)=inf{l (z)/zeX and f(z2) = xvy}
=inf{ 4 (r v s)/f(r)=xandf(s) =y}
=inf {max { L (r), L ()} f(r)=xandf(s) =y} (As LLis an anti fuzzy ideal of X)
=max {inf{ g () /T()=x}, inf L LL(s)/T(s)=y}}
= max {f (4) 09, F(4) W}
Thus £ (£2) (x v y) = max{f (1) (x), f (14) ()}

This shows that f ( £¢) is an anti fuzzy ideal of Y.
Theorem 3.16: If f¢ is any fuzzy set of X, then 1/ (x)=inf{t e [0,1]/x e ,uf}for each x € X.

Proof: Forx e X, let T, ={te[0,1]/x € ,uts} and a =inf T,. Then forany t e T,, £ (x) <t. Hence £/ (X) isa lower

bound of T,. Therefore £/ () <inf Ty = a. Let p = p (x). Thenx € ,u; and B € Ty. Hence a = inf Ty < = p(x).

Theorem 3.17: Every anti fuzzy ideal of X is order preserving.

Proof: Let £ be an anti fuzzy ideal of X. Let X, y € X such that x <y.
Then f4(y) = 44 (xvy) =max { £ (X), ()} Thus L (x) < LL(Y).

This shows that £/ is order preserving.

Definition 3.18: Let A and £/ be fuzzy sets of X. The anti Cartesian product
Ax X x X —[0, 1] is defined by A x££ (x, y) = max {A (x), L (y)}forallx,y e X.

Theorem 3.19: If Aand £/ are anti fuzzy ideals of X, then & x ££ is an anti fuzzy ideal of X x X.

Proof: Let (x4, y1) and (X5, yo) € X x X. Then
Ax L ((Xe, Y1) A (X2, Y2)) = A X UL (X A X, Y1 A Y2)
= max{A (Xy A Xp), (Y1 AY2)}
< max{max{\ (X1), A (x2)}, max{ £ (y1), 1L (y2)}(since L and £/ are anti fuzzy sublattices of X)
= max{max{} (x1), 4 (y1)} maxik (xz), M (¥2)}}
=max {A X L (X1, Y1), A X U (X2, Y2)}-

Also A x 1L (X1, Y1) v (X2, ¥2)) = A X L (X1 v X2, Y1V Y2)
=max {A(x1 Vv Xa), H(Y1VY2)}
< max{max {Mxq), Mx2)}, max { & (y1), 1 (y2)}}
(Since A and £/ are anti fuzzy sublattices of X)
= max{max {A (x1), M (Y1)}, max{k (x2), L (¥2)}}
=max {AX L (X1, Y1), A X L (X2, Y2) }

Thus A x 44 is an anti fuzzy sublattice of X x X.
Forx,y € X, A x L ((X1, Y1) v (X2, ¥2))
=AX U (X1 V Xg, Y1V Y2)
=max {A(x1V Xp), L Y1V Y2)} (since hand ({are anti fuzzy ideals of X)
=max {max {A (x1), M (x2)}, max{ £ (y1), AL (¥2)}}
=max{ max {\ (x1), (Y1)}, max{A(xz), L (Y2)}}

=max {A X L (Xy, Y1), A X M (X2, o) }.
Hence A x (s an anti fuzzy ideal of X x X.

Definition 3.20: An ideal I of X is said to be a characteristic if f (I) = | for all fe Aut (X) where Aut (X) is the set of all
automorphisms of X. An anti fuzzy ideal ££of X is a fuzzy characteristic, if £ (f (x)) = 44 (x) for all xeX and

f e Aut (X).
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Lemma 3.21: Let 1/ be a fuzzy set of X. Let xeX. £ (X) =s, if and only if xe luss and x¢ lutg fors>tands, te [0, 1].

Proof: Proof is straightforward.

Theorem 3.22: Let £/ be an anti fuzzy ideal of X. f/is a fuzzy characteristic if and only if for te[0, 1], each non -

<. -
empty lower t-level cut of £, 44 is characteristic.

Proof: Let £/ be a fuzzy characteristic. Select te [0, 1] such that ,utg # . As L1 is an anti fuzzy ideal of X, ,utS is

an ideal of X (by Theorem 3.10). Let fe Aut(X) and yef (,utS ). Thus y=f(x) for some xe ,utS . Therefore f£(x) <t. As

M is a fuzzy characteristic, (L (y) = 1 (f (X)) = (4 (x) <t Hence ye lutg. So f (lutg) c ,uts. ye lutg implies
M (y) < t. As f is an automorphism of X, there exists x € X such that f (x) = y. Therefore £/ (f (X)) <t As L isa

fuzzy characteristic, 44 (f (x)) = £ (X) <t. Hence x ,utg.

Sowegety=f(x) e f(,utg). Therefore ,utsg f (,uts). Combining both inclusions f(,uts) :,uts.

This shows that ,uts is characteristic.

Conversely, assume that each non - empty lower t-level cut of £/, ,utS is characteristic for t € [0, 1]. Select xe X and
fe Aut (X). If ££(X)=s, then xe ,uSS. Hence by assumption ,uSS is characteristic i.e. f (luss) :luss. X € luss

=) e f(US)= S = [E)<s.

If u(f(x))<s,then f(x) e ,utS where £ ( f(x)) = t. Again by assumption ,uts is characteristic i.e. f( ,uts) = ,uts.

Thus f(x) e f( ,utg). Hence xe ,utg; a contradiction by lemma 3.22. Thus £ (f (X)) = s i.e., L (f(x)) =4 (X). This
shows that (/ is fuzzy characteristic.

We introduce an anti fuzzy prime ideal of a lattice.

Definition 3.23: Let £/ be an anti fuzzy ideal of X. f£is an anti fuzzy prime ideal of X if £/ (x A'y) > min{ £ (X),
M} forallx,y e X

Example 3.24: Consider the lattice X = {0, a, b, 1} as shown by the Hasse diagram of Figure 1. Define a fuzzy set
of Xby ££(0)=0.2, f£(a)=0.2, f£(b)=0.3and £ (1) =0.3. Then £ is an anti fuzzy prime ideal of X. Every anti
fuzzy ideal of X need not be an anti fuzzy prime ideal of X. For this consider the following example.

Example 3.25: Consider the lattice X = {0, a, b, 1} as shown by the Hasse diagram of Figure 1. Define a fuzzy set 1/
of Xby ££(0)=0.1, ££(a)=0.2, f£(b)=0.3and £ (1) =0.3. Then £ isan anti fuzzy ideal of X. But £/ is not an
anti fuzzy prime ideal of Xas £/ (aAb) =4 (0) 2 min{ £ (a), L (0)}.

Theorem 3.26: Let P be a non-empty subset of X. Letr, t € [0, 1] such that r < t. Let Hp be a fuzzy subset of X such

r ifx e P

that HP(X) = { ¢ ifx 2 P forall x e X.

P is a prime ideal of X if and only if Hp is an anti fuzzy prime ideal of X.

Proof: Let P be a prime ideal of X. Let x, yeX. If x A yeP, then Ky (XAy)=r <max{ Hp (x), Hp W} IfxAye P,
then xeP and y¢P (since P is a sublattice of X). Then pp xXAy)=t, pp (x)=t and “p ()=t

Hence Ky X Ay< max{},tp (x), Ky (V)}. Therefore we have My xAy)< max{},tIO (x), Ky W}
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Similarly we can prove that Ky (X vy) <max { [ (x), Hp \}
This shows that L, is an anti fuzzy sublattice of X.
Letx,y e X. IfxvyeP, then x e Pand y e P (since P isan ideal of X).
Therefore Hp xAy)=r, Hp (x)=rand Hp (y)=r.

Hence },tp (X v y) = max {up(x), up(y)}. If x vy g P, then xgP or ygP (since P is an ideal of X). Therefore
Hp XAy =t Uy ()=tor [y (y) =t
Hence up (xvy)=max{ Hp (%), up (Y)}. This shows that pp is an anti fuzzy ideal of X.

Letx,ye X.If X A yeP, then xe Por y e P (since P isa prime ideal of X). Therefore
Hp(xay) =1 1y () =ror Wy(y) =r
Hence },lp (X Ay)>min {pp (%), “p (N} Ifx A yeP, then xgP and y¢P (since P is an ideal of X).

Therefore [ x Ay =t },Lp(x)=tand },tp(y)= t.
Hence Ky (xAy) =2min{ [ (x), Hp (y)}. This shows that Hp is an anti fuzzy prime ideal of X.

Conversly, let up be an anti fuzzy prime ideal of X. Let X,y € P. As up is an anti fuzzy sublattice of X,

[ (XAYy) <max { Hp (x), My (Y)} =r. Hence x A y e P. Similarly we can prove that x v ye P. This shows that P is
a sublattice of X.

Letae P,x e Xsuchthatx Aa=x. Thusxva=(XAa)va=a.

Therefore r = Hp @ = },Lp (xva)= max{up (%), },tp @)} (As up is an anti fuzzy ideal of X).
Hence Ky (x) =rand so x € P. This shows that P is an ideal of X.

Letx Ay € P. Then [ (xAy)=r.As Hp is an anti fuzzy prime ideal of X,

},lp (X AY) > min {pp (%), },Lp (V)}. Therefore },Lp X)=ror pp (y)=r.Hencex e Pory e P.

This shows that P is a prime ideal of X.
Using Theorem 3.9 and Theorem 3.26 we get the following corollary.

Corollary 3.27 [12]: A non — empty subset P of X is a prime ideal of X if and only if the characteristic function yp of
P is a fuzzy prime ideal of X.

4. CONCLUSIONS

In this paper we have defined the notions of anti fuzzy sublattice, anti fuzzy ideal and anti fuzzy prime ideal of a
bounded lattice. We discussed that the complement of an anti fuzzy sublattice of a bounded lattice is a fuzzy sublattice.
We also discussed that the union a family of anti fuzzy ideals of a bounded lattice is also an anti fuzzy ideal of a
bounded lattice. We have stated how the homomorphic anti images and inverse images of anti fuzzy ideals of a
bounded lattice become anti fuzzy ideal of a bounded lattice. We also stated how the anti Cartesian product of anti
fuzzy ideals of a bounded lattice becomes anti fuzzy ideal of a bounded lattice. Our future work will focus on studying
the intuitionistic anti fuzzy ideals of a bounded lattice.
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