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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 ]1,0[: AT  is 

called an anti Fuzzy meet semi L-ideal of A if 

,, Ayx  )}(),(min{)( yTxTyxT  
 

Example 1: Let A={0,a,b,c,1}. Let ]1,0[: AT  

be a Fuzzy subset in A defined by 

,6.0)(,7.0)(,4.0)0(  bTaTT 

5.0)( cT , 9.0)1( T         

 

Thus, T  is an anti fuzzy meet semi L-ideal. 

Remark: St TT    whenever t>s 

Definition 2: Let 1T  and 2T  be any two anti fuzzy 

meet semi L-ideals of a fuzzy meet semi lattice A. 

Then 1T  is said to be contained in 2T  if 

AxxTxT  ),()( 21   and is denoted by 

.21  TT 
 

Definition 3: Let 1T  and 2T  be any two anti fuzzy 

meet semi L-ideals of a fuzzy meet semi lattice A. If 

AxxTxT  ),()( 21  , then 1T  and 2T  are 

said to be equal and it is written as 1T = 2T . 

                                                                                          

Definition 4: The complement of a anti fuzzy meet 

semi L-ideal T  of a fuzzy meet semilattice A is 

symbolized by AxxTxT  ),(1)(~  . 

Properties: Let A be a fuzzy meet semilattice and B 

be a fuzzy meet subset of A. Define ]1,0[: AB  

as 














Bx

Bx

if

if
xB

0

1
)(  

Then the following properties hold: 

1.  and A  denote constant functions from 

A to 0 and 1 respeactively. 

2.   T . 

3.   TT  . 

4.   TT A  . 
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5. AAT   . 

Definition 5:The intersection of two anti   fuzzy meet 

semi L-ideal 1T  and 2T  of a fuzzy meet semi 

lattice A is defined as 

[ AxxTxTxTT  )},(),(min{)]( 2121   

Definition 6: The union of two anti fuzzy meet semi 

L-ideal 1T  and 2T  of a fuzzy meet semilattice A is 

defined as 

[ AxxTxTxTT  )},(),(max{)]( 2121   

 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   

Tt = {x  A/ T  (x)  t} 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 (a)  = 0.6;  

T  (b) = 0.5; T  (1) = 0.4.                       

                                                        

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

In this example if t = 0.5, then Tt  = 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  

Tt = {x  A/ T (x)  t}  

Ts = {x  A/ T (x)  s}  

Clearly, Tt  Ts, ,whenever t > s.  

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

ideal of a fuzzy meet semilattice A and let   

t,s TIm .Then tT = sT  if  t=s. 

Proof: 

If t=s ,then st TT    . 

Conversely, 

Let st TT   . 

Since  t TIm ,  xA such that ,)( txT   

 t sT  

Hence t= sxT )(        -------------- (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: 





TTTT

TTTT




 

(ii) Associativity: 





TTTTTT

TTTTTT





][][

][][
 

(iii) Idempotency: 





TTT

TTT
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(iv) Distributivity: 

][][][

][][][





TTTTTTT

TTTTTTT





 

(v) Identity:  

  TT   and   T  

AAT   and   TT A   

(vi) Absorption: 





TTTT

TTTT





][

][
 

(vii) Demorgan’s Law: 

(1) ][~][~][~  TTTT   

(2)  ][~][~][~  TTTT   

(viii) Involution:  

               TT )(~~  

Remark: Let C be any fuzzy subset of a fuzzy meet 

semilattice A and Tµ be any anti fuzzy meet semi L- 

ideal of A. The  the following properties hold. 

       (1)  )(~ CC  and ACC  )(~  

(2)   )(~ TT and ATT   )(~  

Theorem 1: Two anti fuzzy meet semi L-ideals      

T  and T   of a fuzzy meet semilattice A      such 

that the card Im T   and card         

Im T  are  equal  iff  Im T =Im T  and 

SF = SF . 

Proof: Let
  T  and T  be

 
two anti fuzzy meet semi 

L-ideals of a fuzzy meet semilattice A such that the 

card Im T   and card T  . 

Assume that T  and T  are equal                                                                           

(ie)
 

)()( xTxT  
------------------------- (1)

 

 

 

 

 

Similarly , 

it can be proved that  TT ImIm  ------- (3)  

 

(2) and (3) )4(ImIm   TT  

t

tSt

Tx

andbyTttxT

TttxT

TxandFLetT

















).4()1(,Im,)(

Im,)(

,

 

tt TT    

Similarly, it can be proved that tt TT    

)7()6(&)5(

)6(,

)5(

,

,

























SS

SS

SS

St

St

tt

FF

FFSimilarly

FF

FTBut

FT

TTHence

 

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

)2(ImIm

Im)(

Im)(

Im)(

















TT

TxButT

TxT

TxT
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Conversely, assume that Im T =Im T and 

 SS FF   

To prove: T and T are equal.                         

Suppose )()( xTxT   for Ax  

Then either  Im T  Im T or  SS FF  . 

This is a contradiction 

Hence .),()( AxxTxT    

Therefore  TandT , are equal. 

Theorem 2 

If J is an anti  fuzzy meet semi L- ideal of a fuzzy 

meet semilattice A, J≠A ,Then T  is the anti fuzzy 

meet semi L-ideal of A  is defined by  














IAxift

Ixifs
xT

~
)(

                     

 

where s,t [ 0,1] and s > t.  

Proof: 

Let x,yA 

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

(ie)To Prove: )}(),(min{)(. yTxTyxT    

It is proved by considering exhaustive three cases. 

Case(i) 

Let x,yJ. .)(,)( syTsxT    

As x,y J , Jyx  ,since J is a fuzzy meet semi 

L-ideal of A. 

Then x,y   J syxT  )(  

)}(),(min{)( yTxTyxT  
 

 = min{s.s} 

 =s 

Case(ii): 

Let xJ,yA~J. tyTsxT  )(,)(   

As xJ,yA~J, JAyx ~  

Now )()( yTtsxT    

(ie) )()( yTxT  
 

tyxTJyx  )(  

                         =min{ s, t} 

                          =t since s>t 

)}(),(min{)( yTxTyxT  
 

Hence T   is an anti fuzzy meet semi L ideal. 

Case(iii) 

Let x, yA~J,
 

tyTtxT  )(,)(   

As x,yA ~ J, JAyx ~ or J 

If x Ay ~J, then 

tyxT  )(  

},min{)}(),(min{ ttyTxT  =t 

)}(),(min{)( yTxTyxT    

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

Hence T  is an anti fuzzy meet semi L ideal of A in 

all the three cases.  

 

 



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

ISSN: 2231-5373                             http://www.ijmttjournal.org                                  Page 502 

Proposition 2: 

A non empty fuzzy meet subset C of A is a fuzzy 

meet semilattice of A iff C  is an anti fuzzy meet 

semi L ideal of A. 

Proof: 

C  is nothing but characteristic function of the anti 

fuzzy meet semi L ideal of C.                                                     

(ie)














CAx

Cx
xC

~0

1
)(

 

Where s,t ]1,0[  

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 1T  and 2T be any two anti fuzzy meet semi L 

ideal of A. 

T.P: 1T   2T is an anti fuzzy meet semi L ideal of 

A. 

Let a,b 1T   2T  

Then a,b 1T  and a,b 2T . 

21 ,  TbaandTba   

Hence 21  TTba  . 

Therefore  21  TT   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 1T  and 2T be any two anti fuzzy meet semi L 

ideal of A such that one contained in the other. 

1T  2T  or 2T  1T
                                     

 

21  TT  = 1T  or 21  TT  = 2T  

Then 21  TT   is an anti fuzzy meet semi L ideal 

of A. 

Conversely, suppose 21  TT   is an anti fuzzy 

meet semi L ideal of A. 

T.P: 1T  2T  or 2T  1T
 

Suppose 1T
 
is not contained in 2T

 

Then there exist an element a,b such that 

)2(,

)1(,

12

21









TbandTb

TaandTa
 

Clearly, a,b 21  TT   

Since 21  TT   is an antifuzzy meet semi L ideal of 

A, ba 1T  or 2T
  

Case(i) 

Let ba 1T
 

 

Since a 1T
 
and 1Ta 

 

11)()( Tbbbaabaa   

Which is a contradiction to b )2(,1 byT  

Case(ii) 
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Let 2Tba   

Since 22 ,  TbandTb   

Hence 

(a 21)() Taabbabb   

Which is a contradiction to the assumption 

a )1(2byT
                                    

Hence the assumption that 1T  is not contained in 

1T  and 2T  is not contained in 1T  is false.  

Therefore either 1T  2T  or 2T  1T
.
 

Theorem 5 :  

Let T be any anti fuzzy meet semi L ideal of a fuzzy 

meet semilattice A  Such that Im T = {0, t}, where 

t [0,1]. If T = Tµ  T , where Tµ, and T are anti 

fuzzy meet semi L ideal of A, then either Tµ T, or    

T  Tµ .  

Proof 

Suppose Tµ  T or T Tµ  then there exist some x, 

y A such that  

Tµ(x) > T (x) and T (y) > Tµ (y)  

Then t = T(x) = [Tµ  T] (x).  

                       = max {Tµ, (x), T(x)}  

                       = Tµ (x)  0, Since Tµ (x) > T(x)  

and t = T (y) = [Tµ   T] (y) 

                       = max [Tµ (y), T (y)}  

                       =  T (y)  0, Since  T (y) > Tµ (y)  

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

Tµ (x) = t = T (y)  

T (y) < T (x) and Tµ (x) < Tµ (y)            

Then Tµ (x  y) ≤ min Tµ(x), Tµ (y)}  

                         = Tµ (y) < t   …………………..(1)  

and T (x  y) ≤ min {T (x), T (y)}  

                 =T(x) < t…………………..…(2) 

 hence t = T(x  y) = [Tµ  T] (x  y)  

                      = max {Tµ (x  y), T (x  y)}  

                      =max{Tµ(y),T(x)} 

< t  by (1) and (2) which is a contradiction. 

Therefore, if T = Tµ  T, then either Tµ  T or    

T  Tµ . 

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 for any x  A, T*(x) = sup {k /x  Tk ;T I} 

is a anti fuzzy meet semi L-ideal.  

Proof  

Let T = sup {k /x  Tk, TI } and let  > 

0 be arbitrary. 

 Then T -  < sup {k / x  Tk, T I} = k1 

(say)  

 T -  < k1, for some k such that x  Tk1 

 T -  < T(x), since T (x)  k1,  

 T  T  (x)----------------------------(1) 

since  >  is arbitrary.      

If Tµ (x) = t, then x  Tt ,and also t = sup{k/x  Tk}  
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t -  sup {k / xTk}   

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

 t  T ………………………………………………………….…… (2)  

Therefore (1) and (2)  T (x) = T  

Hence T*(x) = T (x), for some T  I.  

Therefore T
*
 (x  y)   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     

[T T ](x  y )   min { T (x), T (y)}  

Proof:  

Let T  = T  T  

T (x  y)    min {T (x), T (y)} 

              = min {[T  T] (x), [T  T] (y)}  

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

                     x=ab     

                      min{max{T(c),T(d)}}}   

                            x=cb 

                                                                   

= min{{max {T  (a), T(b)}, {max {T (c), T (d)}} 

    min{ T (x), T (y)}, where x=ab, y =  cb                                                 

Therefore, [T  T] (x  y)  min { T (x), T (y)} 

                                                                                                                                                 

Clearly, Tt  Ts, ,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 Tt, and Ts be two anti fuzzy level meet semi L-

ideals of a fuzzy meet semilattice A. 

 Let x, y  Tt  Ts  

Then  x, y  Tt and x Ts  

 x  y  Tt  

Also x  y  Ts  

 x  y  Tt  Ts 

There Tt  Ts 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 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.  

Let Tt  and  Ts be two anti fuzzy level meet semi L-

ideals of A.  

Let x, y  Tt  Ts 

Then x, y  Tt and x, y  Ts  

 x  y  Tt  Ts 

There Tt  Ts is 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 Tµs and Tµt (with t < s) 
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of a anti fuzzy meet semi L-ideal Tµ of A are equal iff  

there if  no  x A such that  s Tµ (x)< t.  

Proof:  

Let Tµs and Tµt be two fuzzy level meet 

Semi L- ideals of a fuzzy meet semilattice A, where 

s<t.  

Assume that Tµs and Tµt are equal.  

To prove : There is no x in A such that s  Tµ (x) < t.  

On the contrary, assume that s  Tµ (x) < t.for some x 

 A  

 Tµ (x)  s and Tµ (x) < t  

 x  Ts and x Tµt 

  Ts  Tµt 

This is a contradiction to the assumption.  

Hence there is no x in A such that s  Tµ (x) < t.  

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

 Tµ (x) < t ……….. (1) 

Tµs = {x  A /Tµ (x)  s} and  

Tµt ={x  A /Tµ (x)  t} and t > s 

Then Tµt   Tµs………………………………………(2)  

It is enough to show that Tµs   Tµt 

Let x Tµs 

Then Tµ(x)  s  

 Tµ (x)  t by (1)  

 x Tµt 

Tµs Tµt ……………………………… (3) 

Therefore (2) and (3) imply Tµs =Tµt  

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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