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Abstract: In this paper we made an attempt to define
and study some properties of Anti Fuzzy meet semi L-
ideal and we introduce some definitions and
theorems on the union and intersection of Anti Fuzzy
meet semi L-ideal.
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Introduction: The notion of Fuzzy sets was
introduced by Zadeh,L.A.[38] in 1965.He has
initiated fuzzy set theory as a modification of
ordinary set theory. In this paper we define Anti
fuzzy meet semi L-ideal, Anti Fuzzy level meet semi
L-ideal and some related theorems.

Definition 1: Let A be a Fuzzy meet semilattice. An
Anti fuzzy meet subsemilattice T,: A—[01] is

called an anti Fuzzy meet semi L-ideal of A if
VX, ye AT, (xAy)<min{T,(x),T,(y)}

Example 1: Let A={0,ab.c1}. Let T, : A—[0]]

be a Fuzzy subset in A defined by
T,(0)=0.4,T,(a)=0.7,T,(b) = 0.6,

Definition 4: The complement of a anti fuzzy meet
semi L-ideal T, of a fuzzy meet semilattice A is

symbolized by ~T,(X) =1-T ,(x),Vx e A.

Properties: Let A be a fuzzy meet semilattice and B
be a fuzzy meet subset of A. Define y5 : A—[0/]]

1 if xeB
20010 & ye8

T,(c)=057T,(1)=09
1

0
Thus, T# is an anti fuzzy meet semi L-ideal.
Remark: Tﬂt gTﬂs whenever t>s

Definition 2: Let Tﬂ1 and T#2 be any two anti fuzzy

meet semi L-ideals of a fuzzy meet semi lattice A.
Then T, is said to be contained in T, if

T, <T,(X),vxe A and is denoted by

Tul - T,u2.

Definition 3: Let Tﬂl and T, be any two anti fuzzy

u2
meet semi L-ideals of a fuzzy meet semi lattice A. If
T,0)=T,(x),vxeA, then T, and T, are

said to be equal and it is writtenas T ;=T ,.

Then the following properties hold:

1. xsand y, denote constant functions from

Ato 0 and 1 respeactively.
2. T, x,=x4

Tﬂu;@ =T#.

>

Tﬂ N XA =Tu.
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5 T,Uxa=2Xa

Definition 5:The intersection of two anti fuzzy meet
semi L-ideal T, and T , of a fuzzy meet semi
lattice A is defined as

[TaNT,1x) =min{T ,(x), T ,(X)}, Vx e A

u

Definition 6: The union of two anti fuzzy meet semi
L-ideal T ; and T , of a fuzzy meet semilattice A is

defined as
[T, uTﬂz](x) = max{Tﬂl(x),Tﬂ2 (X}, vxe A

FUZZY LEVEL MEET SEMI L- IDEAL
Definition: 7

Let T, be any anti fuzzy meet semi L- ideal of a
fuzzy meet semi lattice A and Let t € [0,1]. Then
Tu={xe A/ T, (X) 2t} is called anti fuzzy level
meet semi L- ideal of T,

Example 2:

Let A={0, a b, 1}. Let T, : A —[0, 1] is a fuzzy
meet set in A defined by T, (0) = 0.7;T, (8) = 0.6;
T, (0)=05T, (1)=04.

1

Then T, is a anti fuzzy meet semi L-ideal of A.

In this example if t = 0.5, then T, =T, -{0,a,b}.

Definition 8:

Let T, be a anti fuzzy meet semi L-ideal of a
fuzzy meet semi lattice A. Then the fuzzy level meet
semi L-ideals are defined by

Ti={xe AT, (X) >t}

Tus={xeA/T,(x)>s}
Clearly, T, < T,s ,whenever t>s.

Lemma 1: Let Tﬂ be an anti fuzzy meet semil L-

ideal of a fuzzy meet semilattice A and let
tseImT, Then T, =T , if t=s.

Proof:
If t=s ,then T”t :T,,s .
Conversely,

Let T, =T,.

Since te ImTﬂ,EI x € A such that Tﬂ (x) =t,

=>teT,

Hence t=T ,(X) =S  ---r-eeoeev 1)
Similarly,

it can be proved that s > t----------- (2)

Then from (1) and (2), t=s.

Proposition 1: Let T, ,T_ and T,be anti fuzzy

meet semi L-ideals of a fuzzy meet semilattice
A.Then the following are true.

(i) Commutativity:
T,0T, =T, UT,
Tﬂ NT, =T, mTﬂ
(if) Associativity:
T, V[T, uT,]=[T, VT, JUT,
T, N[, T, ]1=[T,"T,INT,
(iii) 1dempotency:
Tﬂ uTﬂ :TH
Tﬂ mTﬂ =T

u

ISSN: 2231-5373

http://www.ijmttjournal.org

Page 499




International Journal of Mathematics Trends and Technology (IJMTT) — Volume 52 Number 8 December 2017

(iv) Distributivity:

T, [T, nT,] =[I'ﬂ uTa]m[I'ﬂ uT,]
T, N[, uT,]1=[T, "T, JUIT, NT,]

(v) Identity:

T#u;(¢ =T# and Tﬂm;(¢ =X

Tﬂ U ¥ = xpand T” N XA =Ty
(vi) Absorption:

T# u[l'# NT,] :T#

Tﬂ m[l'# uT,] =Tﬂ
(vii)Demorgan’s Law:

@O~ AT 1=[T,]V[-T,]

@ ~[T, v 1=[T,In[~T,]
(viii) Involution:
~(T)=T,

Remark: Let C be any fuzzy subset of a fuzzy meet
semilattice A and T, be any anti fuzzy meet semi L-
ideal of A. The the following properties hold.

QWCN(C)=gand CU(~C)=A

@T, N(T,) = x,andT, U(=T,)# 7,
Theorem 1: Two anti fuzzy meet semi L-ideals
T, andT, of a fuzzy meet semilattice A such
that the card Im T, ,6<oo and card
ImT, <ccare equal iff ImT, =Im T, and

F,, =F,.

Su

Proof: Let T, andT, be two anti fuzzy meet semi

L-ideals of a fuzzy meet semilattice A such that the
card Im T, <ooandcardT, <oo,

Assume that T, and T, are equal

(i) T, () =T,(x)

@)

=T,(x)eImT,
=>T,(x) e ImT,
ButT,(x) € ImT,
=>ImT, cImT, ————————— (2)

Similarly ,

it can be proved that ImT, < ImT# ------- (3)

(2) and 3) = ImTy =ImT)——————- (4)

LetT , e Fg,and,xeT,
=>T,(x)2ttelmT,
=T,(X)=>t,t eImT,,by()and(4).
= XxeT,

= Tﬁt cT,
Similarly, it can be proved that T, =T,

Hence,TM =T,

=T, € Fsy

But, T, € F,
=>Fy,cky,-—————————— (5)
Similarly,Fg, c Fgy —————————~ (6)
B)&O6)=>F, =Fy-————————~ (7)

Equation (4) and (7) completes the proof.

ISSN: 2231-5373

http://www.ijmttjournal.org

Page 500



International Journal of Mathematics Trends and Technology (IJMTT) — Volume 52 Number 8 December 2017

Conversely, assume  that

Fsy = Fse

ImT ,=ImT, and

To prove: T# and T, are equal.
Suppose T, (X) #T,(x)for xe A

Then either ImTﬂ #ImT,or Fsy = F,.

This is a contradiction

Hence T,(X) =T,(X), Vx € A
Therefore T and, T, are equal.

Theorem 2

If Jis an anti fuzzy meet semi L- ideal of a fuzzy
meet semilattice A, JZA ,Then Tﬂ is the anti fuzzy

meet semi L-ideal of A is defined by

T(x)—s if xel
ATt i xe A~

where st €[ 0,1]and s > t.
Proof:

Letx,ye A

To prove:Tﬂ is an anti fuzzy meet semi L-ideal of A.

(ie)To Prove:. T, (x A y) <min{T , (x), T, (y)}
It is proved by considering exhaustive three cases.
Case(i)

Letxyeld.T,(x) =s,T, (y)=s.

Asxye J,XAYeJ sinceJis a fuzzy meet semi
L-ideal of A.

Thenxy € I =T, (XAY) =S5

T, (xAy) <mindT, (x), T, (¥)}

= min{s.s}

=s
Case(ii):
Letxelye A~).T,(X)=s,T,(y)=t
AsxelyeA~l, XxAyeA~J
NowT,(X)=s>t=T (y)
(ie)T, (x)>T,(y)

xAyed=T,(xAy) =t

=min{ s, t}

=t since s>t
T, (xAy)<min{T, (X),T,(y)}
Hence Tﬂ is an anti fuzzy meet semi L ideal.
Case(iii)
Letx, ye A=), T, (x)=t,T,(y)=t
AsxyeA~J,XAyeA~Jorl
Ifx Ay e A~J, then
T, (xAy)=t
min{T , (x), T, (y)}= min{t, t}=t
T, (xA ) < mindT, (),T, (y)}
Therefore Tﬂ is an anti fuzzy meet semi L ideal of A.

HenceTy is an anti fuzzy meet semi L ideal of A in

all the three cases.
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Proposition 2:

A non empty fuzzy meet subset C of A is a fuzzy
meet semilattice of A iff y. is an anti fuzzy meet
semi L ideal of A.

Proof:

Xc is nothing but characteristic function of the anti
fuzzy meet semi L ideal of C.

) ) 1 xeC
| =
(1e) xc 0 xeA~C

Where s,te [0,1]
Then by previous theorem,the proof is complete.
Theorem 3:

The intersection of two anti fuzzy meet semi L ideal
of a fuzzy meet semilattice A is also an anti fuzzy
meet semi L ideal of A.

Proof:

Let A be a fuzzy meet semilattice.

Let T, and T ,be any two anti fuzzy meet semi L
ideal of A.

TP T, NT,isananti fuzzy meet semi L ideal of
A

Letabe T, N T,

Thenabe T, andabe T ,.
—anbeT, and,anbeT,
Hence anbeT NT,,.

Therefore T, NT, is an anti fuzzy meet semi L
ideal of A.

Theorem 4: The union of anti fuzzy meet semi L
ideal of a fuzzy meet semilattice A is also an anti

fuzzy meet semi L ideal of A iff one contained in the
other.

Proof:

Let A be a fuzzy meet semilattice.

Let T#1 and T 42D any two anti fuzzy meet semi L

ideal of A such that one contained in the other.

T#1 c Tﬂ2 or T#2 c T/Jl
:>Tﬂl uTﬂz:THl or Ty1 UTH2= T

u2

Then T, UT , is an anti fuzzy meet semi L ideal
of A.

Conversely, suppose Tﬂ1 uTﬂ2 is an anti fuzzy

meet semi L ideal of A.
TPTcT,orT,cT,
Suppose Tﬂl is not contained in TH2

Then there exist an element a,b such that

aeT and,agT, ,-———————————— @)
beT,and,bel, ———————————— (2)

Clearly, abe Tﬂl UT,UZ

Since T, UT ,, is an antifuzzy meet semi L ideal of

A anbe TaorT,

Case(i)

Let anbeT,

Sinceae T#1 and a’ eTﬂl
a'v(asb)=(@va)ab=1Ab=beT,
Which is a contradiction to b ¢ Tﬂl'by(Z)

Case(ii)
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Let anbeT,

Since beT ,and,b’ T,

Hence
@nb)vb'=an(bvb)=anl=aeT,

Which is a contradiction to the assumption
agT ,by(d)

Hence the assumption that T, is not contained in

T, and T, isnotcontained in T , is false.

Therefore either T, < T , or T , < Tﬂl.

Theorem 5 :

Let Tq be any anti fuzzy meet semi L ideal of a fuzzy
meet semilattice A Such that Im Ty = {0, t}, where
te [0,1]. If To =T, w T, , where T, and T, are anti
fuzzy meet semi L ideal of A, then either T,c T, or
TscTy.

Proof

Suppose TU & T, or T,z T then there exist some X,
y €A such that

Tu(X) > To () and Ty (y) > Ty ()
Then t = To(x) = [T, U T,] (%)

= max {T,, (), To(¥)}

=T, (X)> 0, Since T, (X) > To(X)
andt=To () = [Ty U T] ()

=max [Ty (y), To ()}

= T, (y) 20, Since T (y)> T, (y)

Therefore Ty(x) =t =T, (y)

=T, () =t=Ts(y)
=Ts(y) <To(x)and Ty, (x) < T, ()

Then T, (x Ay) <min {Ty(x), T, ()}

hence t=To(Xx AY) = [Ty U T (XAY)

=max {T, (XA Y), Ts (x A Y)}

=max{T.(y), To(X)}
<t by (1) and (2) which is a contradiction.

Therefore, if To = T U T, then either T, < T, or
TocTy.

Proposition : 3

Let A be any fuzzy meet semi lattice. Let I
={T,/ T, is a anti fuzzy meet semi L-ideal of A}.
Then forany x € A, T,*(X) =sup {k/x € T ;T,e I}
is a anti fuzzy meet semi L-ideal.

Proof

Let T, =sup{k/x € Ty, Tyl }and let € >
0 be arbitrary.

Then T, - e <sup{k/x e Ty Tue I} =k,
(say)

= T, - € <k, for some k such that x € Tyq

= Ty - € <Tu(X), since T, (X) > ky,

= T2 T, (X (@8]
since € > 0 is arbitrary.

If T, (x) =t thenx e T, ,and also t = sup{k/x € T}

ut s
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t-e <sup {k/xeTu}

Hence t < sup {k /xeT .}, since < is arbitrary.

Therefore (1) and (2) = T, (X) = T,
Hence T,*(x) = T, (x), for some T, € I.

Therefore Tu* (xAy)z max {T,* (x), T, * (y)} for
some T, € I.

Theorem : 6

If T, and T, are any two anti fuzzy meet
semi L- ideals of a fuzzy meet semi lattice A, then

[TuATaJXAy) < min{T, (x), To (V)}
Proof:
LetTo =T, AT,
To(xAy) < min{Te (x), To (V)}
=min {[Ty A To] (), [Ty A Tal ()}

=min{min{max{T,(a), T(b)}},
x=anb

min{max{T,(c), To(d)}}}
x=cAb

= min{{max {T, (a), To(b)}, {max {T, (c), T, (d)}}
< min{ T, (x), T, (¥)}, where x=anb, y = cAb

Therefore, [Ty A To]l X AY)S min { T, (X), T ()}

Clearly, T,y T, \whenever t > s,
Theorem: 7

The intersection of two anti fuzzy level meet semi L-
ideals of a fuzzy meet semi lattice A is also a anti
fuzzy level meet semi L-ideal of A.

Proof :

Let T, be a anti fuzzy meet semi L-ideal of a fuzzy
meet semilattice A.

Let T, and T, be two anti fuzzy level meet semi L-
ideals of a fuzzy meet semilattice A.

Letx,y e Ty Ty

Then x,y € Tysand xe T
=>XAYyeTy
AlsOXAY € Ty
SXAY e TN Ty

There T,; N T, is a anti fuzzy level meet semi L-
ideal of A.

Remark :

The intersection of any family of anti fuzzy
level meet semi L-ideals of A is also a anti fuzzy
level meet semi L-ideal of A.

Theorem : 8

The union of two anti fuzzy level meet semi L-ideals
of Ais also a anti fuzzy level meet semi L-ideal of A.

Proof:
Let T, be a anti fuzzy meet semi L-ideal of A.

Let T, and T, be two anti fuzzy level meet semi L-
ideals of A.

Letx,y e Ty Ty
Thenx,y e Tand X,y € Ty
=S>XAYeTun Ty

There T, N Tysis a anti fuzzy level meet semi L-
ideal of A.

Remark :

The union of any family of fuzzy level meet semi L-
ideals of A is also a fuzzy level meet semi L-ideal of
A.

Theorem : 9

Let A be a fuzzy meet semilattice. Two anti
fuzzy level meet semi L-ideals T, and T, (with t <'s)
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of a anti fuzzy meet semi L-ideal T, of A are equal iff
there if no xe Asuchthat s<T, (x)<t.

Proof:

Let Ty and T, be two fuzzy level meet
Semi L- ideals of a fuzzy meet semilattice A, where
s<t.

Assume that T s and T, are equal.
To prove : There is no x in A such thats < T, (x) <t.

On the contrary, assume that s < T, (x) < t.for some x
e A

=>Ty(X)=sand T, (x) <t

=X e Tsand Xe Ty

= Tuse Tt

This is a contradiction to the assumption.
Hence there isno x in Asuch that s < T, (x) <t.

Conversely, assume that there is no x in A such that s

Ty ={x e AT, (x) 2s}and

Te={xe AlTy(X)>t}andt>s

Then Tie < Ty (2)

It is enough to show that T,s < Ty,

Let xe Ty

Then Ty(x) = s

= T, (X)>tby (1)

= Xe Ty

DTS Tt e 3)

Therefore (2) and (3) imply Ty, =Ty

Hence the two anti fuzzy level meet semi L- ideals
are equal.

Conclution: Thus in this paper, we have defined Anti
fuzzy meet semi L ideal,some of its properties and

some related theorems.
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