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1. Introduction

The theory of fuzzy set was introduced by L.A Zadeh [1] in 1965. In that line the fuzzy group was introduced by Rosenfield
[2]. The concept of intuitionistic fuzzy set was introduced by K. T Atanassov [3] as a generalization of the notion of fuzzyset.
M.Mullai [4] has studied the concepts of fuzzy L-ideals and fuzzy L-filters. The idea of intuitionistic L-fuzzy semi filter
was introduced by M.Maheswari and M.Palanivelrajan [5]. The intuitionistic L-fuzzy ideal and the homomorphism of
intuitionistic L-fuzzy ideal established by N.Palaniappan [6]. In particular K.V.Thomas [7] developed the theory of fuzzy
sublattice. The main purpose of this work is to study the generalization of these concepts for intuitionistic fuzzy lattices.

The main motivation in this work is to introduce the concept of intuitionistic fuzzy L-filter and establish some results on it.

2. Preliminaries

Definition 2.1. Let L be a lattice. Let p be a fuzzy set in L. Then p is called a fuzzy sublattice of L. if V x, y € L.
(1) p(zVy) > min{u(z), pu(y)}.

(2)- ple Ay) = minfp(z), p(y)}

Definition 2.2. A fuzzy subset p : L — [0, 1] of L is called a fuzzy L-ideal of L.V z, y € L.

(1). p(zVy) >min{p(z), u(y)}
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(2). w(z Ay) = max{p(z), pn(y)}
Definition 2.3. A fuzzy subset p : L — [0,1] of L is called a fuzzy L-filter of L if V @, y € L.
(1) p(xVy) =max{u(z), n(y)}
(2). p(x Ay) =min{p(z), p(y)}

Definition 2.4. Let L be a lattice and A = {< =, pa(z), va(x) > /x € L} be an Intuitionistic fuzzy set of L. Then A is

called an intuitionistic fuzzy sublattice (Intuitionistic fuzzy lattice) of L if the following conditions are satisfied.
(1). pa(zVy) > min{pa (z), pa(y)}

(2). pa(zxAy) >min{pa(z), pa(y)}

(3). Va(zVy) <max{Va (z), Va(y)}.

(4). Va(zAy) <max{Va(z), Va(y)}, Yz, y€L.

Definition 2.5. An Intuitionistic fuzzy set A of L is called an intuitionistic fuzzy L-ideal of L, if the following conditions

are satisfied.

(1). pa(zVy) =min{pa (), pa(y)}-

(2). pa(zAy) =max{pa(z), pa(y)}.
(3). Va(z Vy) = max{Va (z), Va(y)}-

(4). Va(zAy) =min{Va (z), Va(y)}, Vaz, yeL

3. Intuitionistic Fuzzy L-filter

Definition 3.1. An Intuitionistic fuzzy set A of L is called an Intuitionistic fuzzy L-filter of L if the following axzioms are
satisfied.

(1). pa(z ANy) =max{ua (), pa(y)}
(2). pa(zVy) =minf{pa(z), pa(y)}
(3). Va(x Ay) = min{Va (z), Va (y)}
(4). Va(zVy) =max{Va(z), Va(y)} Yz, yeL.

Example 3.2. Consider the lattice L = {1, 2, 3, 4, 6, 12} of divisors of 12.

We define A = {< z, pa(z), va(z) > /z € L} by {< 1, .2, 5> <2, 5 5> <3, 3 6> <4, 5 4> <
6, .5, .b >, <12, .5, .4>}. Then A is an Intuitionistic fuzzy L-filter.
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Theorem 3.3. If A and B are two Intuitionistic fuzzy filters of a lattice L then AN B is an Intuitionistic fuzzy L-filter.

Proof. Let A={<uz, pa(z), va(z)>/x € L} and then AN B ={< =z, pang (z), vans (x) > /z € L}, where

pans(x) = min{ua(z), ps(z)}

vang(z) = max{va(z), ve(z)}

SO

pans(xVy) =minfpa (zVy), ps(zVy)}
= min{min{pa(z), pa(y)}, min{us(z), us(y)} as A and B are Intuitionistic fuzzy L-filters.
= min{min{pa(z), ps(z)}, min{pa(y), ns(y)}}

=min{pans(z), pans(y)}, vV, y € L.
Similarly, we get panp(z Ay) < max{pans(z), pans(y)}, YV, y € L. Also

vane(z Vy) = max{va(z Vy), ve(zVy)}
> max{max{va(z), va(y)}, max{ve(z), va(y)}} as A and B are Intuitionistic fuzzy L-filters.
= max{max{va(z), vs(z)}, max{va(y), vs(y)}}

= max{vAmB(x), UAWB(:’/)}’ VvV, yel

Similarly, we get vans(z Ay) > min{vang(z), vans(y)}, Vo, y € L. O
Proposition 3.4. A is an Intuitionistic fuzzy L-filter if and only if [A] and < A > are Intuitionistic fuzzy L-filters.

Proof.  Firstly assume that A is an intuitionistic fuzzy L-filter. We have [A] = {< , pa (z), u§ (z) > /z € L}, where

,LL%' (CE) :1*}14‘4(:6), VCL', Yy €L.

pa(z Ay) < max{pa (), pa(y)}

pa(zVy) <min{pa(z), pa(y)}

ph (zVy) =1—pa(zVy)
=1—min{pa(z), pa(z)} as A is an Intuitionistic fuzzy L-filter.
=max{l — pa(z), 1 - pa(z)}

= max{u% (z), p5 (y)}, Yz, y € L.

Similarly
i (2 Ay) = min{uf (), w5 (y)}, Ve, ye L.

Hence [A] is an Intuitionistic fuzzy L-filter. We have < A >= {< z, 0§ (z), va (z) >}, where v§ (z) = 1 — va (x),

Va, y€L.

va(z Vy) = max{va (z), va(y)}

va (x Ay) =min{va (z), va (y)}, since A is an Intuitionistic fuzzy L-filter.
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Now
c
va(zVy)=1-va(zVy)
=1—max{va(z), va(y)} as A is an Intuitionistic fuzzy L-filter.
=min{l —va(z), 1 —va(y)}
= min{vg (z), v (v)}, YV, y € L.
Similarly

Uf (xAy) = max{vg (z), vg W}, YV, ye L.

Hence < A > is an Intuitionistic fuzzy L-filter.
Conversely assume that [A] and < A > are Intuitionistic fuzzy L-filters.

To prove that, A is an intuitionistic fuzzy L-filter.

pa (xVy) = max{ud (@), w3 @)}, Yo, ye L.
=max{l — pa(z), 1 - pa(z)}
=1—min{pa(z), pa(x)} as A is an Intuitionistic fuzzy L-filter.

=1—-pa(zVy)

Similarly
pa (@ Ay) = min{pg (2), o ()}, Ve, ye L
v (@ Vy) = min{of (2), 03 (y)}, YV, y € L.
=min{l —va(z), 1 —va(y)}
=1—max{va(z), va(y)} as A is an Intuitionistic fuzzy L-filter.
=1—-wva(zVy).
Similarly

v (z Ay) = max{v§ (z), 04 ()}, Vo, y€ L
Hence A is an Intuitionistic fuzzy L-filter.

Example 3.5. Consider the lattice of divisors of 10. That is L = {1, 2, 5, 10}.

10

Let A={< =z, pa(x), va(z) > /x € L} be given by {< 1, 5, .1>, <2, 4, 5>, <5, 4, .3> <10, .7, .3>}.

A is an Intuitionistic fuzzy lattice of L.
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Remark 3.6. The union of two Intuitionistic fuzzy lattice’s need not be an Intuitionistic fuzzy lattices. Consider the lattice

given in Example 3.5.

A={<z, pa(z), va(z)>/ze L} by{<l, .7, 2> <2, 4, 5> <5, .1, 5> <10, .2, 4>}

A={<z, pup(z), ve(x) > /z e L} by{<1, 6, 1> <2, .1, 5> <5 .3, 3> <10, .2, 3>}

Here A and B are Intuitionistic fuzzy lattices. Also AU B = {< x, paup (z), vaus(z) > /x € L} is {<1, .7, 1>, <

2, 4, 5>, <5,.3, 3>, <10, .2, .3>}. But paus (zVy) =min{pavs (z), pave (v)},

HAUB (5 \Y 2) = ‘U,AuB(lo) =.2

paus (5) = .3, paus (2) = 4

Therefore .2 }F .3. Hence AU B is not an Intuitionistic fuzzy lattices.

Remark 3.7. Every Intuitionistic fuzzy L-filter is an Intuitionistic fuzzy lattice. But the converse is not true. Consider the
lattice L given Example 8.5. Define A = {< z, pa(x), va(z) > /z € L} by{<1, .5 1> <2, 4, 3> <5, 4, 5>

, <10, .7, .3 >}. A is an Intuitionistic fuzzy lattice but not an Intuitionistic fuzzy L-filter because

pa(zVy) =min{pa(z), ps(@)}
1a(2V 10) = min pa(10) = .7
1a(2) = 4; pa(10) =.7
.2 =min{4, .7}

7=4

Therefore it’s not Intuitionistic fuzzy L-filter. Hence every Intuitionistic fuzzy L-ideal is an Intuitionistic fuzzy lattice. But

the converse is not true.

Remark 3.8. The union of two Intuitionistic fuzzy L-filter’s need not be an Intuitionistic fuzzy L-filter, which follow from

Remarks 8.6 and 3.7.

Remark 3.9. If A is an Intuitionistic fuzzy L-filter and B an Intuitionistic fuzzy lattice. Then ANB is an Intuitionistic fuzzy
lattice but not an Intuitionistic fuzzy L-filter. Consider the lattice given in Example 3.2. Define A = {< z, pa (z), va(x) >
Jr e L}y by{< 1, 2, 7> <2, 5 5> <3, 3 6> <4, .5, 4> <6,.5 5> <12, 5, 4>} and B={<
z, u (z), v (x) > /x € L} by{< 1, .2, 7> <2, 4, 4>, <3, .2, 5> <4, .3, 6>, <6,.5, 5> <12, .6, .3>}.

Here A is an Intuitionistic fuzzy L-filter, and B is an IFL of L. Then
ANB=min{< z, pans (z), vans (z) /xr € L >} isl

{<1, 2, 7> <2, 4, 5> <3, .2,.5> <4, 3, 6> <6,.5 .5> <12, 4, .5>}. Clearly ANB is an

Intuitionistic fuzzy lattice.

pans (zVy) = min{pans (z), pans (y)}
pans (T Vy) = pans (2V 3) = pans (6) = .5

pang (z) = pans (2) = 4, pans (3) = .2

Therefore .5 = min{.4, .2}; .5 £ .2. But not an Intuitionistic fuzzy L-filter.
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4. Homomorphism

Definition 4.1. If f: L — L' be a mapping from a lattice L to another lattice L’ and A ={< z, pa (z), va(z) > /x € L}

be an Intuitionistic fuzzy set of L then the image f(A) is defined by f(A) ={< vy, f(na) (), f(va)(y) > /y € L}, where

Fpa)(y) = sup{pa (z) fz € 71 W)}, £ (y) # 0
=0, if, f ' (y) #0 textand

flua)(y) = inffoa (z) fz € FH (Y)Y}, fH(y) #0
=1, if, [ (y) #0

Similarly if A" = {<y, wa(y), v (y) > Jy € L'} is an Intuitionistic fuzzy set of L’ then f~1(A’) is defined by f~*(A') =
{z, 7 (W) (@), f7H(W)) (@) > [ € L}, where [~ (W) (z) = pa(f(@)) and f~(Va)() = va(f(2)).

Theorem 4.2. If f: L — L' is a lattice epimorphism and A is an Intuitionistic fuzzy L-filter then f(A) is an Intuitionistic
fuzzy L-filter of L.

Proof. Let A = {< =z, pa(z), va(z) > Jx € L} be an Intuitionistic fuzzy L-filter. Then f(A) = {<

Y, f(ua) (), flvy)(y) > /ye L’} Lety, z€ L'. Then

Fpa)(y v z) =sup{ua(e)/ « € [ (y v 2)}
=sup{ua(uVvo)/ue [T (y), ve T (2)
= sup{min{ua (u), pa (v)} /ue f ' (y), ve [ (2)}
= min{sup pea (u) /u € £~ (y), suppa (v) Jv e f7' (2)}

=min{f (na) (y), f(pa)(2)}

Also
Fpa)(y A z) =sup{ua(e)/ @ € f (y A 2)}
= sup{pa(uAv)/ ue f7H(y), ve [ (2)}
= sup{max{pa (u), pa ()} /ue f'(y), ve f(z)}as A Intuitionistic fuzzy L-filter.
= max{sup a (u) /u € f7' (y), suppa (v) /v e [ (2)}
= max{f (na) (v), f(na)(2)}
Again

fwa)(yV 2) = inf{va(z)/ z € f (yA2)}
=inf{oa(uVv)/ ue f ), ve f(2)}
= inf{max{va (u), va (v)} /u € f ' (y), ve f ' (z)} since A Intuitionistic fuzzy L-filter.
= max{inf f(va) (u) /u € 7' (y), inf f(va) (v) /v € f7 (2)}
=max{f (va) (y), f(va) (2)}
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And
fa)(ynz) =int{vale)/ z € [ (yAz)}
= inf{oa(uAv)/ ue f(y), ve f(2)}
= inf{min{va (u), va (v)} /u € f ' (y), v € ' (2)} since A Intuitionistic fuzzy L-filter.
= min{inf f(va) (u) /u € £~ (), inf f(va) (v) Jv € f 1 (2)}
= max{f (va) (), f(va)(2)}
Hence f(A) is an Intuitionistic fuzzy L-filter of L’. O

Theorem 4.3. If f: L — L' is a lattice homomorphism and A’ is a n Intuitionistic fuzzy L-filter of L' then f~'(A’) is an

Intuitionistic fuzzy L- filter of L.

Proof. Let A' ={<vy, p/s(y), Vs (y) > /y € L'} be an L-filter of L’. We have f~1(A") = {z, f (1) (z), f1(V4) (z) >

/x € L}. Then for any z, y € L, we have

F 7 (par) (@ Vy) = (par) If (@ Vy)]
= (par) [f () V f (y)]

=min{(pa’) f (), (pa) f(y)} Since A" is an Intuitionistic fuzzy L-filter of L’.

=min{f~" (uas) (@), f (ua) ()}

and
P (par) (@ Ay) = (pan) [f (2 V )]
= (par) [f (@) A f ()]
<max{(pas) f (), (pas) f(y)} Since A" is an Intuitionistic fuzzy L-filter of L’
= max{f " (ua) (@), [~ (Ha) ()}
Also
F7H wan) (@ Vy) = (var) [f (2 V y)]
= (var) [f (=) V [ (y)]
= max{(vas) f (z)), (va’) f(y)} Since A’ is Intuitionistic fuzzy L-filter of L'.
= max{f " (var) (z), [ (var)(y)}-
And
FHwar) (@ Ay) = (var) [f (2 V y)]
= (va) [f (x) V [ (9)]
=min{(va) f (z)), (var) f(y)}, A’ is an Intuitionistic fuzzy L-filter of L.
= min{f ™" (var) (@), F7 (v0) (W)}
Hence f~'(A’) is an Intuitionistic fuzzy L-filter of L. O



Intuitionistic Fuzzy L-Filters

Theorem 4.4. If f : L — L’ is an onto mapping and A and A’ are Intuitionistic fuzzy sets of the lattices L and L',

respectively. Then
(i). fIFH(A)] =4,
(ii). AC fHf(A).
Proof.

(i). Let y € L'. Then we have

FUT (par) () = sup{f ™" (nar) () /x € f 7 ()}

sup{par f(z)/z € L, f(z) =y}

= par(y)-
Since f is an onto mapping for every y € L’ there exist © € L such that f (z) = y. Similarly f(f™* (vas) (¥)) = vas ().
Hence f[f~'(A)] = A’

(ii). Let z € L. Then we have

P ) @) =  (1a) (f (2))
= sup{jua(a)/z € ' (z)}
= pa(z) and
F7HS (0a) (@) = £ (0a) (f ()
= inf{va(e)/z € f7(f (2)}

=wv4 (x).

Hence A C f'[f (A)].
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