Fuzzy Inf. Eng. (2011) 3: 321-331
DOI 10.1007/512543-011-0086-5

ORIGINAL ARTICLE

Intuitionistic Fuzzy Sublattices and Ideals

K.V. Thomas - Latha S. Nair

Received: 11 September 2010/ Revised: 29 June 2011/

Accepted: 10 August 2011/

© Springer-Verlag Berlin Heidelberg and Fuzzy Information and Engineering Branch of the Operations
Research Society of China

2011

Abstract We study the concept of intuitionistic fuzzy sublattices and intuitionistic
fuzzy ideals of a lattice. Some characterization and properties of these intuitionistic
fuzzy sublattices and ideals are established. Also we introduce the sum and product of
two intuitionistic fuzzy ideals and prove that the sum and product of two Intuitionistic
fuzzy ideals of a distributive lattice is again an intuitionistic fuzzy ideal. Moreover,
we study the properties of intuitionistic fuzzy ideals under lattice homomorphism.
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1. Introduction

The concept of a fuzzy set was introduced by Zadeh [9] and it is now a rigorous area
of research with applications in various fields. After that, many authors applied this
concept to group and ring theory. In particular, N Ajmal and K.V Thomas [1, 2]
applied the concept of fuzzy sets in lattice theory and systematically developed the
theory of fuzzy sublattice.

With the work of fuzzy sets, 1986, Atanassov [4] introduced intuitionistic fuzzy
sets which is very effective to ideal with vagueness. The concept of intuitionistic
fuzzy sets is a generalization of fuzzy sets. Recently, many researchers applied the
notion of intuitionistic fuzzy sets to Algebra and introduced intuitionistic fuzzy sub-
groups [5] and intuitionistic fuzzy subrings [6] etc.

In this paper, we study the concepts of intuitionistic fuzzy sublattices (IFL) and
intuitionistic fuzzy ideals (IFI) of a lattice, and the properties of these IFLs and IFIs
are established. Also we introduce the sum and product of two IFIs and prove that
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the sum and the product of two IFIs of a distributive lattice is again an IFI. Moreover,
we study the properties of intuitionistic fuzzy ideals under lattice homomorphism.

2. Preliminaries

In this section, we recall the following definitions and results which are used in the
sequel. Throughout this paper, L stands for a Lattice (L, V, A).

Definition 2.1 [1] Let X be a non-empty set. An intuitionistic fuzzy set [IFS] A of X
is an object of the following form A = {{x,Hs(x),va(x))/x € X}, where Hy : X —
[0,1] and vy : X — [0, 1] define the degree of membership and the degree of non
membership of the element x € X, 0 < Hx(x) + va(x) < 1.

The set of all IFSs on X is denoted by IFS (X).

Definition 2.2 [1] If A = {{x,Ha(x),va(x))/x € X} and B = {{x,Up(x), vp(x))/x € X}
are any two IFS of X, then
(i) A C B © Hu(x) < Mg(x) and v4(x) > vp(x),¥x € X;
(i) A = B © Ha(x) = Hp(x) and v4(x) = vp(x),Yx € X;
(iii) A = {(x, va(x), Ha (1)) /x € X);
(iv) [A] = {Cx, Ha(x), u“ 4 (%)) /x € X}, where (4 (x) = 1 — Ha(x);
(v) (A) = {{x, v a(x), va(x))/x € X}, where v 4(x) = 1 —va(x);
(vi) AN B = {{x,Manp(x), Vanp(x))/x € X}, where
Hanp(x)= min{H, (x), Kp(x)} and vanp(x) = max{va(x), vp(x0)};
(vil) AU B = {{x,Haup(x), Vaup(x))/x € X}, where
Haup(x) = max{Ha(x), Hp(x)} and v4up(x) = min{v4(x), vp(x)}.

3. Intuitionistic Fuzzy Sublattices and Ideals
In this section, we introduce and study IFL and IFI and their characterizations.

Definition 3.1 Let L be a lattice and A = {{x,H4(x),va(x))/x € L} be an IFS of L.
Then A is called an Intuitionistic fuzzy sublattice (IFL) of L if the following conditions
are satisfied for all x, y € L:
D HACe Vy) 2 min{Ha(x), Ha(y)}; (D) Halx A y) = min{Ha(x), Ha(y)};
(ii) va(x Vy) < max{va(x),va()}  ({v)va(x Ay) < max{va(x), va(y)}.

Example 1 Consider the lattice L of “divisors of 10”. That is L ={1,2,5, 10}.
Let A = {(x,H4(x),va(x))/x € L} be given by
(1,0.5,0.1),(2,0.4,0.5),(5,0.4,0.3),(10,0.7,0.3).
Then A is an IFL of L.

Definition 3.2 IFS A of L is called an intutionistic fuzzy ideal (IFI) of L, if the fol-
lowing conditions are satisfied for all x, y € L:

D Ha(x vV y) 2 minfHa(x), Ha(y)}; - (1) Ha(x Ay) = max{ia(x), Ha(y)};

(iii) va(x vV y) < max{va(x), va(n} (@) valx Ay) < min{va(x), va(y)}.

Example 2 Consider the lattice L ={1,2,3,4,6, 12} of divisors of 12. We define
A = {{x,Ha(x), va(x))/x € L} by

(1,0.7,0.2),¢2,0.5,0.5),¢(3,0.6,0.3),¢4,0.4,0.5),¢(6,0.5,0.5),(12,0.4,0.5).
Then it can be easily verified that A is an IFI of L.
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Theorem 3.1 If A and B are two IFLs (IFIs) of a lattice L, then ANB is an IFL (IFI)
of L.

Proof Let A = {{x,Ma(x),va(x))/x € X} and B = {(x,HMp(x),vp(x))/x € X} are
any two IFS of L. Then A N B = {{(x,Manp(x), Vanp(x))/x € X}, where Hsnp(x)=
min{#,(x), Mp(x)} and v4np(x) = max{v4(x), vg(x)}, so that
Hang(x V' y) = min{Ha(x V y), Hp(x V y)}
> min{min{t, (x), L4 (y)}, min{ip(x), Hp(y)}}
min{min{t4 (x), Hp(x)}, min{Ha(y), Hp(y)}}
{HanB(X), Hanp ()}

min

as A and B are IFLs of L,
i.e.,

Hang(x V' y) 2 min{Hanp(x), Hans(M)}, Yx,y € L.
Similarly, we get

Hanp(x A'y) = min{lanp(x), Hans()}, Y,y € L.

Also
Vang(x V y) = max{va(x V y), vg(x V y)}
< max{max{va(x), va(y)}, max{vp(x), vp(y)}}
= max{max{va(x), vp(x)}, max{va(y), vs("}}
= max{vanp(x), Vans(y)}
as A and B are IFLs of L,
ie.,

Vang(x V' y) < max{vang(x), Vang(}, ¥Yx,y € L.
Similarly, we get

Vanp(x Ay) < max{vanp(x), Vang(y)}, Vx,y € L.
Hence AN BIFL of L.

Proof for IFI is similar.
Proposition 3.1 A is an IFL (IFI) of L if and only if [A] and (A) are IFLs (IFls) of L.

Proof We will prove the case of IFL. Proof for IFI is similar.
First assume that A is an IFL of L. We have [A]={(x, K4 (x), 1 4(x))/x € L}, where

He4(x) =1 = Hp(x). Then Vx,y € L,

Ha(x Vy) > min{ty (x), Ha(y)}
and

Ha(x A'y) = minfiy (x), Ha(y)}
as A IFL of L. Now

HAxVYy)=1=p,(xVy)

1 — minf{t4(x), Ha(y)}
max{l-Ha(x), 1= Ha()}
= max{ u, (x), 44 ()}

I IA

Similarly, we get

HA(x Ay) < max { €, (x0), 14 ()}
Hence [A] is an IFL of L.
Now(A) = {{x,v“a(x),va(x))/x € L}. Then Vx,y € L,
va(x Vy) < max{va(x), va(y)}
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and
va(x Ay) < max{va(x), va(y)}
as A IFL of L. Now
Vaa(x Vy) =1 -va(xVy)
> 1 — max{va(x), va(y)}
= min{1—v4(x), 1= va(y)}
= min{ v4(x), ¥ a()}-
Similarly, we get
Vea(x Ay) = min {v“a(x), v a(y)}.
Hence (A) is an IFL of L.
Conversly, assume that [A] and (A) are IFLs of L. Then A IFL of L follow easily
from definition.
Now let us prove certain simple results through counter examples.

Remark 1 The union of two IFLs need not be an IFL.
Consider the lattice given in Example 1. Define A = {(x, H4(x), va(x))/x € L} by
(1,0.7,0.2),(2,0.4,0.5),(5,0.1,0.5),¢10,0.2,0.4)
and B = {{x, Up(x), vp(x))/x € L} by
(1,0.6,0.1),¢2,0.1,0.5),(5,0.3,0.3),¢10,0.2, 0.3).
Here note that A and B are IFLs of L. Now A U B = {{x, Haup(x), Vaup(x))/x € L} is
(1,0.7,0.1),¢2,0.4,0.5), (5,0.3,0.3),(10,0.2, 0.3).
But t45(10) = Haup(5 V 2) = 0.2 2 min{Hayp(5), Haup(2)} = 0.3.
So A U Bis not an IFL.

Remark 2 Every IFI of L is an IFL. But the converse is not true.
Consider the lattice L given in Example 1. Define A = {(x, Ha(x), va(x))/x € L} by
(1,0.5,0.1),¢(2,0.4,0.3),(5,0.4,0.5),¢10,0.7,0.3).
Here A is an IFL of L but not an IFI, because
Ha(2) = HA(2 A 10) = 0.4 # max{ts(2), 44(10)} = 0.7.

Remark 3 The union of two IFIs need not be an IFI.
Consider the lattice L given in Example 2. Let A = {(x, Hs(x),va(x))/x € L} is
defined by
(1,0.7,0.2),(2,0.5,0.5),(3,0.6,0.3),(4,0.4,0.5),¢6,0.5,0.5),(12,0.4,0.5)
and B = {(x, p(x),vp(x))/x € L} is given by
(1,0.6,0.2),(2,0.6,0.4),(3,0.5,0.5),¢(4,0.5,0.4),¢6,0.4,0.5),(12,0.5,0.5).
Here A and B are IFIs of L. Also A U B = {{x, Haup(x), Vaup(x))/x € L} is
(1,0.7,0.2),(2,0.6,0.4),(3,0.6,0.3),¢(4,0.5,0.4),¢6,0.5,0.5),(12,0.5,0.5).
Here v4up(12) = vaup(3 vV 4) = 0.5 £ max{vaup(3), Vaup(4)} = 0.4 .
Hence A U B is not an IFL

Remark 4 If A is an IFI and B an IFL of L, then A N B is an IFL but not an IFI.
Consider the lattice L given in Example 2. Define A = {(x, Ha(x), Va(x))/x € L} by
(1,0.7,0.2),(2,0.5,0.5),(3,0.6,0.3),(4,0.4,0.5),¢(6,0.5,0.5),(12,0.4,0.5)
and B = {{x, Hp(x), vp(x))/x € L} by
(1,0.2,0.7),(2,0.4,0.4),(3,0.2,0.5),¢(4,0.3,0.6),¢6,0.5,0.5),(12,0.6,0.3).
Here A an IFI of L and B is an IFL of L. Then A N B = {{x, Manp(X), Vanp(x))/x € X}
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is
(1,0.2,0.7),¢(2,0.4,0.5),(3,0.2,0.5),¢(4,0.3,0.6),(6,0.5,0.5),(12,0.4,0.5).
Clearly, A N B is an IFL of L, but not an IFI because
Hang(l) = Hanp(2 A 3) = 0.2 # max{tsnp(2), Hanp(3)} = 0.4.

4. Sum and Product of Two IFIs

In this section, we introduce two operations A + B and A ® B on IFS of L and prove
that in a distributive lattice these are IFIs of L if both A and B are IFIs of L.

Definition 4.1 Ler A = {{x,Hs(x),Va(x))/x € L} and B = {{x,Mp(x),vp(x))/x € L}
are two IFSs in L. Then their sum A+B is defined as

A+B={{x, Ha1p(x), Va+p(x))/x € L},
where

Harp(x) = Sup{min{H,(a), Hp(b)}}

x=aVb
and

Vas(X) = {nfb{max{vA(a), va(D)}).

Theorem 4.1 The sum of two IFIs in a distributive lattice L is again an IFI of L.

Proof Let A = {{x,Ma(x),va(x))/x € L} and B = {{x,Hp(x),vp(x))/x € L} are two
IFIsin L. Then A + B={{x, M4+5(x), va+p(x))/x € L}. Let x,y € L and let min{t4,p(x),
HMa+p(y)} = k. Then for any & > 0,

k—& < Harp(x) = Sup{min{ts(a), Hp(b)}}

x=aVb

and

k—& <Hpp(y) = Sulzi{min{#A(C),#B(d)}}.
y=cV

So their exist representations x = a V b and y = ¢ V d such that,

k — & < min{H4(a), H5(b)}

and
k — & < min{t4(c), Hp(d)}.
Then
k—¢& <HMHygla),k—¢e<Hph),k—e < Hs(c), k— e < Hp(d).
Therefore
k — & < min{Hs(a),Ha(c)} < Hala V c),
since A is IFI of L .
Also

k — & < min{Hp(b), Hp(d)} < Hp(b V d),
since B is IFI of L.
Therefore
k—& <min{ts(a V ¢),Mp(b V d)}.
Notethat x Vy=(aVb)V(cVvd)=(@Vc)V(bVd).So
Hasp(x Vy) = Sup {min{ts(u), Hp(w)}}

xVy=uVy
> min{Ms(a V ¢),M(b V d)}
>k—e.
Since € > 0 is arbitrary,
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Harp(x V' y) 2 k = min{fy, p(x), Ha45(V)}-

Now let p=max{tp(x), Ha+p(¥)} = Ha1p(x)(say). Then for any & > 0,
p — & <Harp(x) = Sup{min{Hs(a), Hp(b)}}.

x=avb
So d representation x=a V b such that

p — & <min{Hs(a), Hp(b)} = p — & < Hala), p — & < Hg(D).
So for y=c V d, we have
p — & <max{lu(a),Hs(c V d)} < Hala A (c V d)),
since A is an IFI of L.
Also
p —& <max{g(b),Mp(c V d)} < Hg(b A (c V d)),
since B is an IFI of L.
Therefore
p—¢&<min{y(a A (¢ V d)),Hp(b A (¢ V d))}.
Note that
xAy=@Vb)yA(cvd)=(@A(cVd)V(bA(VA).
So
Haep(x Ay) = Sup {min{ts(u), Hp(w)}}

XAY=uVv

> min{Ha(a A (¢ V d)),Hp(b A (c V d))}
>p-e.
Since € > 0 is arbitrary,

Hayp(xAY) 2 p = max{Hy,p(x), Marp(y)}.

Next, let max{v4+5(x), Va+5(»)} = g. Then for any & > 0,

q+&>Vap(x) = Inf {max{va(a), vp(b)}}
x=aVvb
and
q+&>vap(y) = Inf {max{va(c), va(d}}.
y=cvd
So their exist representations x = a V b and y = ¢ V d such that,

q + & > max{va(a), vg(b)}

and

g + & > max{vu(c), vp(d)}.
Then

qg+e>vaa),q+e>vpb),q+e>v4s(c),and g + & > vp(d).
Therefore

g + &> max{va(a),va(c)} = vala Vv o),
since A is IFI of L
and
q + & > max{vp(b), vp(d)} > vg(b V d),
since B is IFI of L.
Therefore
g +¢&>max{va(aV c),vg(b V d)}.
Note that
xVy=(@@Vvb)yvVicvd)=(@Vvce)VvVd).
So
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Varp(xVy) = Inf {max{va(u),vg(w)}}

XVy=uVv
< max{va(a V c),vp(b V d)}
<g+e.
Since € > 0 is arbitrary,
Vas(x V' y) < g = max{va,p(x), Vasp(y)}. €)]

Finally, let 7 = min{va;5(x), Va+p(y)} = Va+p(x) (say). Then for any & > 0,

h+¢&>vap(x) = Inf {max{va(a), vp(b)}}.
x=aVb
So d representation x = a V b such that

h+ &> max{va(a),vg(b)} = h+ & >vala),h+ &> vgb).
So for y=c V d, we have
h+ & >min{vs(a),va(c V d)} > vala A (c V d)),
since A is an IFI of L and
h+ &> min{vg(b),vg(c V d)} = vg(b A (c V d)),
since B is an IFI of L.
Therefore
h+¢e>max{va(a A (cVd)),ve(b A (cVd)}.
Note that
xAy=@Vb)A(evd)y=(@A(cVd)VdA(Vdad).

So
Varp(X A y) = Iflfv {max{vs(u), vg(w)}}
XAY=uVv
<max{va(a A (c V d)),vg(b A (cV d))}
<h+e.
Since € > 0 is arbitrary,
Vasp(X Ay) < h = min{va,p(x), Var3(0)}. 4)

From (1), (2), (3) and (4) A + Bis an IFI of L.

Definition 4.2 Let A = {{x,Hs(x),vs(x))/x € L} and B = {{x,Mp(x),vp(x))/x € L} are
two IFSs in L. Then their product A ®B is defined as AQB={{x, Haop(X), Vagp(X))/Xx €
L}, where Hagp(x) = Sup{min{ts(a), Hp(b)}} and vagp(x) = Inf {max{va(a),vs(b)}}.

x<anb x<anb

Theorem 4.2 The product of two IFlIs in a distributive lattice L is again an IFI of L.
Proof Proof for this theorem is same in sprit of Theorem 4.1 and hence omitted.
5. Intuitionistic Fuzzy Ideals and Homomorphism

In this section, the properties of intuitionistic fuzzy ideals under lattice homomor-
phism are studied.

Definition 5.1 Letf: L — L’ be a mapping from a lattice L to another lattice L' and
A = {{x,Ma(x),va(x))/x € L} be an IFS of L. Then the image f(A) is defined by f(A)
= {0, fHDD), fFa)Y) ]y € L'}, where

sup{tia()/x € £, i fTIO0) # ¢,

Sua)y) = {0’ FF0) = 6
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and
infva(x)/x € 7', if f70) # &,
1, o =¢.
Similarly, if A’ = {{y,Ha (¥), var(0))/y € L'} be an IFS of L', then
FHAY) = (€ 7 a0, f 7 (va)(0) [ x € LY,
where [~ (Ha(x)) = Ha (f(x)) and [~ (va (X)) = var (f(x)).

Ja)y) = {

Theorem 5.1 Iff: L — L’ is a lattice epimorphism and A is an IFI of L, then f{A) is
an IFI of L.

Proof Let A = {{x,Ma(x),va(x))/x € L} be an IFI of L. Then
SA) =y, fF(HAG), fva)))/y € L'}
Lety,ze L'. Then
)V 2) = sup{ka(x)/x € [Ty V 2))
> sup{Ha(u vV v)/u € [T (N&v € f7(2))
> sup{min{i, (u), La(V)}/u € f ()& € f7(2)}
= min{sup Ha(u)/u € [ (), supa(W)/v € [ ()}
= min{f(Ha)(), fFH2)(2)},
since A is an IFI of L.
Also
FH) (Y A 2) = supllia(x)/x € [~ (y A2)}
> sup{a(u Av)/u € f7 ()& € ()}
> sup{max{ia(u), La()}/u € [T (& € F(2)}
= max{sup Ha(u)/u € £ (), supa(W)/v € f7(2))
= max{f (1)), f(Ha)(2)},
since A is an IFI of L.
Similarly,
FOa V) = inf(va(x)/x € 7y V2)}
< inflrau v v)jue f & € 7))
< inf{max{va(u), va)}/u € f (N&v € f71(2)}
= max{inf va(u)/u € '), infva(v)/v € fF(2)}
= max{f(va)), f(va) D},
since A is an IFI of L,
and
FODOAD = infrat/x e f A 2D)
< inf(vau Av)jue f1&v e f7(2))
< inf{min{va(u), vaW)}/u € f (»&v € f7(2)}
= min{inf v4(u)/u € f~'(y),inf v4(v)/v € f~1(2)}
= min{f(va)(»), f(va)(2)},
since A is an IFI of L. Hence f(A) is an IFT of L'.

Theorem 5.2 Let f: L — L’ be a lattice homomorphism and A’ is an IFI of L'. Then
F YA isan IFI of L.

Proof Proof follows easily from Definition 5.1 and the fact that A’ IFI of L’. Hence
omitted.
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Theorem 5.3 Letf: L — L’ be an onto mapping and A and A’ are IFSs of the lattices
L and L', respectively. Then

() fIF1AN] = A% (i) A € f[F(A)]

Proof (i) We have
SO Ea)B)) = suplf~ #a) @)/ x € 7))
= sup{Ha f(x)/x € L, f(x) = y}
= Ha ().
Similarly, f(f™' (va)(¥)) = va-(y). Hence f[f™'(A")] = A".

(ii) We have
FHED)) = fHAS (X))
= sup{Ha(x)/x € f7(f(x)))
> Ha(x)
and
O = FOD@)
= inf{va(x)/x € £ (f(x))}
< VA()C).
Hence A C f![f(A)].

Definition 5.2 Let f: L — L’ be a function from a lattice L to another lattice L’ and
A = {{x,Ma(x),va(x))/x € L} be an IFS of L. Then A is said to be f-invariant if, f(x) =
J3)= Ha(x) = Ha(y) and va(x) = va(y).

Proposition 5.1 If an IFS A is f-invariant, then f~'[f(A)] = A.
Proof Follow from Theorem 5.3 and Definition 5.2.

Theorem 5.4 Let f: L — L’ be a function from a lattice L to another lattice L' and A
,Baretwo IFSs of Land A’,B" are IFSs of L'. Then

(i)AC B= f(A) C f(B);

(i) A’ C B = f1(A) c fU(B).

Proof Let A = {{x,Ma(x),va(x))/x € L} and B = {{x,Hp(x),vp(x))/x € L} be two
IFS in L. Then
A C B = Hu(x) < Mp(x) and v4(x) > vp(x).

Then
S =Ly, fHDO), fra)))/y € L'}
and
f(B) = Ky, f(HB)Y), f(vB)())/y € L'}.
Now
FHA() = sup{ia(x)/x € 7 ()
< sup{Hp(x)/x € f~ ()
= f(H(y), as Ha(x) < Up)(x).
Also

FODG) = infva/x € £ )
> inf{vg(x)/x € 7' ()
= f(vB)(y), as va(x) = vp)(x).
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Hence f(A) C f(B).
Similarly, we can prove (ii).

Theorem 5.5 Iff: L — L’ is an epimorphism, then there is one to one order preserv-
ing correspondence between the the IFIs of L’ and those of L which are f-invariant.

Proof LetI(L") denote the set of all IFIs of L’ and I (L) denote the set of all IFIs of
L which are f-invariant. Define ¢ : I (L) — I(L") and ¢ : I(L")— I(L) such that ¢(A) =
f(A) and y(A") = f~'(A’). By Theorem 5.1 and Theorem 5.2, ¢ and y are well defined.
By Theorem 5.3 and Proposition 5.1, ¢ and ¢ inverse to each other which gives the
one to one correspondence. Also by Theorem 5.4, we have A € B = f(A) C f(B).
Thus the correspondence is order preserving.

Theorem 5.6 Iff: L — L’ is an epimorphism and A and B are IFls of L, then
f(AN B) C f(A) N f(B) and equality holds if at least one of A or B is f-invariant.

Proof Since ANBC A,AN B C B, by Theorem 5.4 f(AN B) € f(A) N f(B). Next
suppose that B is f-invariant. We prove that f(A) N f(B) € f(AN B).
Leta = [f(Ha) A f(Hp)](y) and B = f(Hanp)(Y). Then
a = min{f(#4)(y), f(Hp)(y)} = min{supHs(x)/x € £~ (), f(Hp)(Y)}.
Thus & < {supHs(x)/x € f'(y)} and @ < f(Up)(y). Therefore, for any € > 0,
Jx € f~1(y) such that @ — € < Hy(x) and @ — € < f(Hp(y)) .
Now

a—e< f(Hp(y) = a—€ < f(Up(f(x) = fTH(f(Up(x))) = Hp(x),
since B is f-invariant f~'(f(Up)) = Up.
This implies

@ — € < min{Hs(x), Hp(x)} = Hanp(x).

Hence a — € < sup{iang(x)/x € f~'(y)}. Thatis a — € < f(Hanp)(y) = B.
Since € > 0 is arbitrary,

a<p. &)

Now let y = [f(va) V f(va)](y) and 6 = f(Vanp)(y). Then
x = max{f(va)(y), f(vB)M)}
= max{inf v(x)/x € f7' (), f(VB)))-
Thus y > {inf v4(x)/x € f~'(y)} and y > f(vg)(y). Therefore, for any € > 0, Ax €

f7'(y) such that y + € > v4(x) and y + € > f(v5(y)) .
Now

X +€> fvp() = x +€> fvp(f(x) = [ (f(vp(x)) = vp(x),
since B is f-invariant f~'(f(vg) = va.
This implies
X + € > min{va(x), vg(x)} = vanp(x).
Hence y + € > inf{v4np(x)/x € f71(y)}. Thatis y + € > f(V4np)(y) = 6.
Since € > 0 is arbitrary,
X = 6. 6)
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From (5) and (6) f(A) N f(B) C f(AN B).
This completes the proof.

6. Conclusion

In this paper, we study about intuitionistic fuzzy sublattices (IFL) and ideals (IFI),
and established their properties. We also present certain counter examples to prove
some properties of them. Here we defined the sum and product of two IFIs and prove
that in a distributive lattice they are again IFIs. Finally, we study about homomorphic
images and preimages of IFIs and define f-invariant class of IFIs. A correspondence
theorem between IFIs of a lattice which are f-invariant and IFIs of it’s homomorphic
image are established.
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