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Abstract 

In this paper, we investigate some algebraic nature of intuitionistic fuzzy bi-ideals of near-

subtraction semi group and some interesting properties of   -,  cuts of intuitionistic fuzzy bi-

ideals of near-subtraction semi group are discussed.  

1. Introduction 

The fundamental concept of fuzzy set was first initiated by Zadeh [14]. 

The concept of intuitionistic fuzzy set was introduced by Atanassov [2] as a 

generalization of the notion of fuzzy set. Narmada et al. [8] introduced the 

intuitionistic fuzzy bi-ideals in near-rings. The notation of intuitionistic fuzzy 

R-subgroups of a near-ring is given by Y. B. Jun, Y. H. Yon and K. H. Kim 

[13]. Sharma [11] studied intuitionistic fuzzy subgroups of a group with the 

help of their   -,  cut sets. Mahalakshmi et al. [6] studied the notation of 

near subtraction semi groups. In this paper we study the properties of 

intuitionistic fuzzy bi-ideals of near-subtraction semi group with the help of 

their   -,  cut sets.  
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2. Preliminaries 

Definition 2.1. A non empty set X together with two binary operations 

‘‘−’’ and ‘‘•’’ is said to be a near subtraction semi group (right) if it satisfies the 

following conditions:  

(i)  ,X  is a subtraction algebra.  

(ii)  ,X  is a semi group.  

(iii)   yzxzzyx    

for every .,, Xzyx    

It is clear that ,00 X  for all .Xx   Similarly we can define a left near- 

subtraction semi group. Here after a near-subtraction semi group means only 

a right near-subtraction semi group.  

Definition 2.2. A nonempty subset S of a subtraction semi group X is 

said to be a sub algebra of X, if ,Syx   for all ., Syx    

Definition 2.3. A fuzzy sub algebra  of X is called a fuzzy bi-ideal of X if 

for all Xzyx ,,   

(i)       yxyx  ,min   

(ii)       zxzyx  ,min   

Definition 2.4. An intuitionistic fuzzy set (IFS) A is an object having the 

form      XxxxxA AA  ,,  where the function  1,0:  XA  and 

 1,0:  XA  denote the degree of membership and the degree of non 

membership of each element Xx   to the set A, respectively, and 

    10  xx AA  for all .Xx   We use the symbol  AAA  ,  for 

the intuitionistic fuzzy set      .,, XxxxxA AA    

Definition 2.5. An intuitionistic fuzzy set  AAA  ,  in X is called an 

intuitionistic fuzzy bi-ideal of X if for all ,,, Xzyx    

(i)       yxyxA  ,min   
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(ii)       zxxyzA  ,min   

(iii)       yxyxA  ,max   

(iv)       zxzyxA  ,max   

Theorem 2.6.  AAA  ,  be an intuitionistic fuzzy bi-ideal of a near-

subtraction semi group X, then    0AA x   and    0AA x   for all 

.Xx   

Definition 2.7. Let X and Y be two near subtraction semi groups. A map 

YXf :  is called near subtraction semi group homomorphism. If it 

satisfies the following conditions:  

(i)      yfxfyxf    

(ii)      yfxfxyf   for all ., Xyx    

Definition 2.8. Let A be an intuitionistic fuzzy set of a universe set X. 

Then   -,  cut of A is a crisp set   AC ,  of the IFS A is given by 

    XxxAC  :,  such that      xx AA ,  where  1,0,   

with .1   

Proposition 2.9 [11]. If A and B be two IFS’s of a universe set X, then the 

following hold  

(i)      ACAC   ,,  if   and    

(ii)         ACACAC   1,,,1   

(iii)      BCACBA   ,,   

(iv)         BCACBAC   ,,,    

(v)         BCACBAC   ,,,   equality hold if .1   

(vi)      ii ACAC   ,,    

(vii)    .1,0 XAC    
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Proposition 2.10 [11]. Let map XXf :  be a mapping. Then the 

following hold:  

(i)         AfCACf   ,,  for all  XIFSA    

(ii)        BfCBCf 1
,,

1 


   for all  XIFSA    

3. Main Results 

Proposition 3.1. Let  AAA  ,  be an intuitionistic fuzzy bi-ideal of a 

near-subtraction semi group X, then   AC ,  is a bi-ideal of X if 

    .0,0  AA   

Proof. Let  AAA  ,  in X is called an intuitionistic fuzzy bi-ideal of 

a near-subtraction semi group X. Let     .0,0  AA  Clearly 

  AC ,  is non-empty.  

Let   ., , ACyx   Then      xx AA ,  and   , yA  

   yA  which implies that       yx AA ,min  and 

      yx AA ,max  which implies that    yxA  and 

   yxA  and so   ., ACyx   

Let   ., , ACzx   Then      xx AA ,  and   , zA  

   zA  which implies that       zx AA ,min  and 

      zx AA ,max  Now         zxzyx AAA ,min  and 

        zxzyx AAA ,max  which implies that    zyxA  and 

   zyxA  and so   ., ACzyx   Hence   AC ,  is a bi-ideal of X.  

Proposition 3.2. Let  AAA  ,  be an intuitionistic fuzzy bi-ideal of a 

near-subtraction semi group X, then A is intuitionistic fuzzy bi-ideal of X if 

and only if   AC ,  is a bi-ideal of X, for all  1,0,   with 1  and 

   0A  and   .0 A   

Proof. Let  AAA  ,  be an intuitionistic fuzzy bi-ideal of a near-
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subtraction semi group X, then   AC ,  is a bi-ideal of X, for all  1,0,   

with 1  and    0A  and    0A  follows from proposition 3.1.  

Conversely, let  AAA  ,  be an intuitionistic fuzzy bi-ideal of a near-

subtraction semi group X, then   AC ,  is a bi-ideal of X, for all  1,0,   

with 1  and    0A  and   .0 A  Suppose that Xyx ,  and 

      yxyx AAA  ,min  and       .,max yxyx AAA   Choose 

,  such that       yxyx AAA  ,min  and    yxA  

    .,max yx AA   Then we get   ., , ACyx   But   ,, ACyx   

which is a contraction. Hence       zxyx AAA  ,min  and 

      .,max zxyx AAA   A similar argument shows that 

        zxzyx AAA ,min  and         zxzyx AAA ,max  

for all .,, Xzyx   Hence  AAA  ,  is an intuitionistic fuzzy bi-ideal of 

a near-subtraction semi group X.  

Proposition 3.3. Let  AAA  ,  be an intuitionistic fuzzy bi-ideal of a 

near-subtraction semi group X, then the set   xXxM A :  

     0,0 AAA x   is a bi-ideal in near-subtraction semi group X.  

Proof. Let  AAA  ,  be an intuitionistic fuzzy bi-ideal of a near-

subtraction semi group X. To show that   xXxM A :  

     00, AAA x   is a bi-ideal in near-subtraction semi group X.  

Let ,, Myx   then        0,0 AAAA xx   and    ,0AA y   

   .0AA y   Since  AAA  ,  is an intuitionistic fuzzy bi-ideal of a 

near-subtraction semi group X, we get       yxyx AAA  ,min  

 .0A  By Theorem 2.6, we get    .0AA yx   Also  yxA    

      .0,max Ayx    By Theorem 2.6, we get    .0AA yx   

Hence    ,0AA yx      0AA yx   and so .Myx   Thus M is a 

subgroup of X. 

Let Myx ,  and .Xy   Then    .0AA z   Since  AAA  ,  is 

an intuitionistic fuzzy bi-ideal of a near-subtraction semi group X,                
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we get         .0,min AAAA zxzyx   By Theorem 2.6, we get 

   .0AA zyx   Also         .0,max AA zxzyx   By Theorem 

2.6, we get    .0AA zyx   Hence        0,0 AAAA zyxzyx   

and so .Mzyx   Thus M is a bi-ideal of X.  

Corollary 3.4. Let X be a near-subtraction semi group. Then the 

intuitionistic fuzzy set         ,0:,,, AAAA xXxxxxA   

   0AA x   of X an intuitionistic fuzzy bi-ideal of a near-subtraction semi 

group X.  

Proof. Taking    ,0,0 AA   then    ., MAC   Therefore by 

theorem 3.2, A is an intuitionistic fuzzy bi-ideal of a near-subtraction semi 

group X.  

Theorem 3.5. If A and B be two intuitionistic fuzzy bi-ideal of a near-

subtraction semi group X, then BA   is also an intuitionistic fuzzy bi-ideal 

of a near-subtraction semi group X.  

Proof. Since A and B be two intuitionistic fuzzy bi-ideals of a near-

subtraction semi group X, by Theorem 3.1   AC ,  and   BC ,  are bi-

ideals in a near-subtraction semi group X. Since intersection of two bi-ideals 

in the near-subtraction semi group X is a bi-ideal in      BCACX  ,,,   

is a bi-ideal of X. Therefore   BAC ,  is a bi-ideal of X (by proposition 2.9 

(iv)). Hence BA   is an intuitionistic fuzzy bi-ideal of a near-subtraction 

semi group X. By the Theorem 3.2, the converse is true.  

Corollary 3.6. Intersection of family of intuitionistic fuzzy bi-ideal of a 

near-subtraction semi group X is an intuitionistic fuzzy bi-ideal in X.  

Theorem 3.7. Let X and X   be two near-subtraction semi groups of X 

and let XX :  be a near-subtraction semi group homomorphism. If 

 AAA  ,  be an intuitionistic fuzzy bi-ideal of a near-subtraction semi 

group ,X   then the pre-image  Af 1  of A under f is an intuitionistic fuzzy bi-

ideal of X.  

Proof. Since  AAA  ,  be an intuitionistic fuzzy bi-ideal of a near-



  -,  CUT OF INTUITIONISTIC FUZZY BI-IDEALS OF … 

Advances and Applications in Mathematical Sciences, Volume 21, Issue 2, December 2021 

639 

subtraction semi group of X, for all  1,0,   with 1  and 

   0A  and    0A  (by proposition 3.1). Therefore    ACf 


,
1  is a 

bi-ideal of X. But        AfCACf 1
,,

1 


   (by proposition 2.9 (ii)) 

which implies that    AfC 1
,


  is a bi-ideal of X and by theorem 3.2 

 Af 1  of A is an intuitionistic fuzzy bi-ideal of a near-subtraction semigroup 

of X.  
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