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1. Introduction and Preliminaries

The concept of fuzzy sets was introduced in 1965 by L.A. Zadeh [14]. In [4], K.T. Atanassov introduced intuitionistic fuzzy
set. J. Hashimoto [6] discussed the ideal theory for lattice. In [7] K.H. Him and Y.B.Jun gave some properties of intuitionistic
fuzzy ideals of semigroups. B. Chellapa and B. Anandh in [5] introduced fuzzy join semi L-ideal. In [10] Liu Wang Jin
discussed the operations on fuzzy ideals. K.V. Thomas and Latha S. Nair [13] introduced and studied intuitionistic fuzzy
sublattice and ideals. In this present paper intuitionistic fuzzy meet semi L-ideal, intuitionistic fuzzy level meet semi L-ideal

are discussed. Some theorems and results related to this topic are also established.

Definition 1.1. An intuitionistic fuzzy semilattice A = (ua,va) is called an intuitionistic fuzzy meet semi L-ideal if for all

T,y €A,
1 plz Ay) > max{p(@), p(y)
2. v(z AN y) <min{v(z),v(y)}.

Example 1.2. Let A ={0,a,b,¢,1}. Let p: A —[0,1] and v : A — [0,1] be a fuzzy meet subsemilattices in A defined by

(1(0),1(0)) = (0.8,0.2); (u(a), v(a)) = (0.5,0.5); (1(b), ¥(b)) = (0.5,0.3); (u(c),v(c)) = (0.7,0.2); (u(1),¥(1)) = (0.4,0.5).
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Then A is an intuitionistic fuzzy meet semi L-ideal.

Definition 1.3. Let A and B be any two intuitionistic fuzzy meet semi L-ideal of X. We define the following relations and

operations:
1. AC B iff pa(z) < up(x) and va(z) > vp(x), for all z € X.
2. A=B iff pa(x) = pp(z) and va(z) = vp(), for allz € X.
3. A= {(z,va(x), pa(x))/z € X}.
J. AN B = {{z, min{ua (), u5(2)}, max{va(z), vs(2)})/z € X}.
5. AU B = {(z, max{pua(z), up ()}, min{va(z), vs (z)}) /r€X}.

6. DA = {(x, ua(2),1 — pa(w))/zeX}.

7. OA = {{z,va(x),1 — va(z))/zeX}.

2. Main Results

Theorem 2.1. Two intuitionistic fuzzy meet semi L-ideals (A, p1,1v1), (A, v1,1v2) of a intuitionistic fuzzy meet semilattice
A such that card Impy < oo, card Imyvy < oo and card Imps < 0o, card Imvy < oo are equal if and only if Impur = Impys

and Fui = Fuz; Imyvy = Imyvs and Fvi = Fus.

Proof.  Let (A, p1,11), (A, v1,v2) be two intuitionistic fuzzy meet semi L-ideal of a intuitionistic fuzzy meet semilattice A
such that card Imp1 < oo, card Imy; < oo and card Impus < oo, card I'mvs < co. Assume that pi and po are equal, vy

and v2 are equal. (ie) p1(z) = p2(x) and v1(z) = va(z), for all z € A.

p1(z) € Impo and pa(z) € Impy (1)
But p2(x) € Impus. Therefore
Imuz - Imul (2)
Similarly it can be proved that
Imul - Im[LQ (3)
From equation (2) and (3) we get
Imul = Im[LQ (4)

Now vi(z) = va2(z), vi(z) € Imrve and ve(x) € Imyy. But va(z) € Imuvs. Therefore

Imvs C Imin (5)
Similarly it can be proved that

Imvi C Imus (6)
From equation (2) and (3) we get

Imvy = Imus (7)
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Let p1t € Fu1 and x € pe = pai(x) <, t € Imps = po(z) <t, t € Impa (by (4)) = x € por = pae C poe. Similarly it can

be proved that p2: C p1¢. Hence pie = por = poe € Flui. But pze € Flo

= FMQ - Ful (8)
Similarly
F1CFLs )
From (8) and (9), we get
Fur = Fe (10)

Equation (4) and (10) completes Imu1 = Impg and Fj,1 = Fjo. Let vy € F1 and © € vy = v1(z) > ¢, t € Imuy = va(x) >

t, t € Imvi (by (7)) = = € var = v1¢ C vor. Similarly it can be proved that vo: C vi¢. Hence viy = vor = vy € Fu1. But

var € Fuo
= FV2 g Ful (11)
Similarly
Fl/l g Fu2 (12)
From (11) and (12), we get
Fo1=Fn (13)

Equation (7) and (13) completes Imuvy = Imys and F1 = Flo.

Conversely, assume that I'mp1 = Impe and Fy1 = Fue and Imy1 = Imuye and Fo1 = Foa.

To prove that u1 = p2 and vi = va. Suppose p1 # u2 and v1 # vo. Then there exist z € A such that ui(z) # pa(z)
and vi(z) # va(z) then Impy # Imps and Imyvy # Imus. (ie) Fu1 # Fuo and F,1 # Flo. This is a contradiction. Hence

p1(z) = pe(x) and vq(z) = vo(x) for all x € A. Therefore u1 = p2 and v1 = vs. O

Theorem 2.2. If F is any intuitionistic fuzzy meet semi L-ideal of a intuitionistic fuzzy meet semilattice A, F # A then

the intuitionistic fuzzy meet semi L-filter (u,v) of A is defined by

uwx)=s ifz € F viz)=1—-s ifz e F

=t ifrec A-F =1—t ife e A-—F

where t € [0,1], t < s is a intuitionistic fuzzy meet semi L-ideal of A.

Proof. Let z,y € A. To prove that (u,v) is a intuitionistic fuzzy meet semi L-ideal of A. It is prove by considering
exhaustive following three cases.

Case(1): z,y € F, u(z) = s, ply) = s, v(z) =1—s,v(y) =1—s. Asz,y € F, z Ay € F, since F is a intuitionistic
fuzzy meet semi L-ideal of A. Then z Ay € F which implies u(z A y) = s and max{u(z), u(y)} = s = max{s, s}. Therefore
w(xAy) > max{p(z), u(y)}. Asz,y € F, x Ay € F, since F is a intuitionistic fuzzy meet semi L-ideal of A. Then z Ay € F,
vz Ay) =1—s and min{v(z),v(y)} = {1 —s,1—s} =1 —s. Therefore v(z Ay) < min{v(z),v(y)}. Hence (u,v) is an
intuitionistic fuzzy meet semi L-ideal of A.

Case (2): Letz € F,yc A~F, u(z)=s, ply) =t. Asz € F,y€ A~ F, x Ay € F, which implies that u(z Ay) = s and

max{u(z), u(y)} = max{s,t} = s. Therefore pu(z Ay) > max{u(z),u(y)}. Letc € F,yc A~F,v(z)=1—s,v(y)=1—t.
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Asz e F,ye A~ F, z ANy € F, which implies that v(z Ay) = 1 — s and min{v(z),v(y)} = min{l —s,1 —t} =1 —s.
Therefore v(z A y) < min{v(z),v(y)}. Hence (u,v) is an intuitionistic fuzzy meet semi L-ideal of A.

Case (3): Let z,y € A~ F, p(z) =t = puly) and v(z) =1 -t =v(y). Asz,y € A~ F, zNy€ A~ F (or) F.
Ifx ANy € A~ F, then p(z Ay) =t and max{u(x), u(y)} = max{t,t} = t. Therefore p(z A y) > max{p(z), u(y)}. If
xAy €A~ F, thenv(z Ay) =1—1t and min{v(z),v(y)} = min{l —¢,1 —t} = 1 —¢. Therefore v(z Ay) < min{v(z),v(y)}.

Hence (u,v) is an intuitionistic fuzzy meet semi L-ideals of A in all the three cases. O

Theorem 2.3. The intersection of two intuitionistic fuzzy meet semi L-ideal is also an intuitionistic fuzzy meet semi L-ideal

of a intuitionistic fuzzy meet semilattice.

Proof. Let A be a intuitionistic fuzzy meet semilattice. Let (u1,v1) and {us, v2) be any two intuitionistic fuzzy meet semi
L-ideal of a intuitionistic fuzzy meet semilattice A

To prove that g1 N pe and v1 N e is a intuitionistic fuzzy meet semi L-ideal of A. Let a,b € u1 N p2. Then a,b € p1 and
a,bepur=aNnbe pyand aANb€ us=aAbe pu Nuz. Let ¢c,d € v1 Nve. Then ¢,d € 1 and ¢,d € v = cAd € v1 and

cNd€vy=cANdewviNuve. Hence pui Np2 and v1 N e is an intuitionistic fuzzy meet semi L-ideal of A. O
Theorem 2.4. The complement of an intuitionistic fuzzy meet semi L-ideal is an intuitionistic fuzzy meet semi L-filter.
Proof. Let A= {(z,ua(z),va(x))/z € X} be an intuitionistic fuzzy meet semi L-ideal. (ie) if

(). paz Ay) = max{pa(z), pa(y)}

(ii). va(z Ay) < minfra(z), va(y)}
To prove that complement of A is an intuitionistic fuzzy meet semi L- filter. (ie)

(). paleAy) <min{ps(z), pay)}

(iD). va(z Ay) 2 max{rz(z),va(y)}
Now the complement of A is defined by A = {{z,va(z), pa(z))/z € X}. Here pz(z) = va(z),vi(z) = pa(x).

For (i):

nilzAy)=valzAy)
< min{va(x),va(y)}

=min{ps(z), ni(y)}

=

paleAy) <min{pz(z), pz(y)}

For (ii):

vi(zx ANy) = palz Ay)
> max{pa(z), pa(y)}
=max{vi(z),vi(y)}

vi(e Ay) = max{vy(z), va(y)}

Hence A is an intuitionistic fuzzy meet semi L-filter. O
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Theorem 2.5. If A= (ua,va) is an intuitionistic fuzzy meet semi L-ideal. Then the DA = (ua,1—pa) is an intuitionistic

fuzzy meet semi L-ideal of A.

Proof. Let A be intuitionistic fuzzy meet semi L-ideal. Let B = JA. Then pup = pa, v = 1 — pa. To prove that B is an

intuitionistic fuzzy meet semi L-ideal

(i) pe(zAy)=palzAy)
> max{pa(x), pa(y)}
= max{us(z), ()}

ps(z Ay) > max{us(x), us(y)}

(ii). vz Ay) =1 — pa(z Ay)
<1 —max{pa(z),pay)}
=min{l — pa(z),1 - pa(y)}
= min{va(z),va(y)}
ve(z Ay) < min{va(z),va(y)}

Hence B is an intuitionistic fuzzy meet semi L-ideal O

Definition 2.6. Let A = (ua,va) be an intuitionistic fuzzy meet semi L-ideal and t € [0,1]. Then p = {xz € A/u(z) >t}

and vy = {x € t/v(z) < t} is called intuitionistic fuzzy level meet semi L-ideal of A.

Example 2.7. Let A ={0,a,b,c,1}. Let p: A —[0,1] and v : A — [0,1] be a fuzzy meet subsemilattices in A defined by
(11(0),(0)) = (0.8,0.2); (u(a),v(a)) = (0.5,0.5); {(u(b),v(b)) = (0.5,0.3); (u(c),v(c)) = (0.7,0.2); (u(1),v(1)) = (0.4,0.5).

Then A is an intuitionistic fuzzy meet sems L-filter. In this case t = 0.6, mus = {0,c},ve = {0,a,b,c,1}.

Definition 2.8. Let (u,v) be a intuitionistic fuzzy meet semi L-ideal of a intuitionistic fuzzy semilattice A. The intuitionistic
fuzzy level meet semi L- ideals are defined by p: = {x € A/u(x) > t}, vi = {x € A/v(z) <t} and ps = {x € A/u(z) > s},

vs ={x € A/v(x) < s}. Clearly us C ps, whenever s <t and vy C vs, whenever t < s.

Theorem 2.9. Let A be fuzzy meet semilattice. If p: A — [0,1], v: A — [0,1] is a intuitionistic fuzzy meet semi L-ideal,

then the level subsets ut, v+ and t € [0, 1] is a intuitionistic fuzzy level meet semi L-ideal of A.

Proof. Let z,y € put. Then p(z) > t, puly) > t, p(z Ay) > max{pu(x), u(y)} > t. Therefore z Ay € pi. Let =,y € vi. Then
v(z) <t v(y) <t vizAy) <min{r(z),v(y)} <t Therefore z Ay € vy. Hence uq, v, are intuitionistic fuzzy meet semi
L-ideal of A. O
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Theorem 2.10. If A is a fuzzy meet semilattice. Then A = (ua,va) is a intuitionistic fuzzy meet semi L-ideal iff the level

subsets pi, vy and t € [0,1] is a intuitionistic fuzzy level meet semi L-ideal of A.

Proof. Let A be a fuzzy meet semilattice. Assume that A is intuitionistic fuzzy meet semi L-ideal. Then u, 14 are
intuitionistic fuzzy level meet semi L-ideal of A (by Theorem 7).

Conversely, assume that pe, v; are intuitionistic fuzzy level meet semi L-ideal of A. To prove that A is intuitionistic fuzzy
meet semi L-ideal. Let z,y € py. Then p(z) > ¢, u(y) > t, max{u(x), u(y)} > t. Therefore z Ay € . (ie) plz Ay) > t,
wlx Ay) > max{p(z), p(y)}. Let z,y € vp. Then v(z) < ¢, v(y) < ¢, min{v(z),v(y)} < t. Therefore x Ay € vy (ie)

vz Ay) <t,v(zAy) < min{r(z),v(y)}. Hence A is an intuitionistic fuzzy meet semi L-ideal. O
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