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Abstract: The analysis of Interval valued Fuzzy Ideals in Near-Subtraction semigroup is the 
primary focus of our research. In this paper, we introduce the concept of interval valued fuzzy 
Ideals in Near Subtraction Semigroups which is a generalized concept of Fuzzy Ideals in Near 
Subtraction Semigroup. We also characterize some properties of Interval valued Fuzzy Ideals 
in Near- Subtraction Semigroups. 
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1. Introduction 
The concepts of fuzzy sets and fuzzy subsets, fuzzy logic finds roots in seminal work of L. A. 

Zadeh [11] in 1965. In this work, he introduced “Interval valued fuzzy subsets” which had 
membership functions of closed intervals numbers rather than single members. Fuzzy Logic and 
fuzzification is a transformative development in set theory, having bearing in many latest scientific 
applications. Ideal of subtraction semigroup is thoroughly examined by K. H. Kim et al [7]. Interval 
valued fuzzy ideals of near-ring researched and characterized by V. Thillaigovidan and Chinnadurai 
[10]. 

Our present study is inspired by the above study and we have examined the concept of Interval 
valued fuzzy ideals of near- subtraction semigroups and its characteristics. 
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2. Preliminaries 
 
Definition 2.1: 

Let  be a non-empty set together with a binary operation is said to be subtraction algebra if it 
satisfies the following conditions 

(i)  
(ii) −  
(iii) − for all  

 
 
Definition 2.2: 

Let  be a non-empty set together with the binary operation  is said to be a right 
near-subtraction semigroup if it satisfies the following conditions 
(i)  is a subtraction algebra 
(ii) is a semigroup 
(iv) −  for all  

It is clear that for all  Similarly we also define for left near-subtraction 
semigroup. Throughout this paper, we define a near- subtraction semi group refers to right near- 
subtraction semigroup, unless we mentioned otherwise. 

 
Definition 2.3: 

A near- subtraction semigroup  is said to be zero-symmetric if  for all  . 
 
Definition 2.4: 

Let be a non-empty subset of a subtraction algebra  is said to be a sub algebra of , if 
−  . 

 
Definition 2.5: 

Let   be a near- subtraction semigroup. A non-empty subset I of  is called  
(1)  A left ideal if is a subalgebra of  and −  for all   
(2) A right ideal if is a subalgebra of and I  
(3)  An ideal if   is both a left and right ideal. 
 
Remark 2.6: 

(i) Suppose, Let be a subtraction semigroup and  is a left ideal of , then for  and  
 We have −  by property (1) of subtraction 

algebra. Thus we have,  
(ii) Now, if   is a zero-symmetric near-subtraction semigroup, Then we have 

−  for all  and  
 
Definition 2.7: 
 Define a mapping  is called fuzzy set of  and its complement is denoted by 

given by   for all   
 
Definition 2.8: 

An interval valued number  on  is a closed subinterval of , i.e,  such that 
where  and  are the lower and upper limits of  respectively. In this 

notation, . For, any two interval number   and  
on  . Define 

(1)  and  
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(2)  and  
 
Definition 2.9: 

Let  be a non-empty set. Define a mapping   is called an interval valued fuzzy 
subset (briefly i-v fuzzy subset) of , where  denotes the family of all closed subintervals of 

and , and   are fuzzy subsets of such that for all  
. Thus is an interval (a closed subset of  ) as in the case of a fuzzy set.  

 
 
Definition 2.10: 

 A  mappings :  defined by 
( )] for all is called an interval min-norm. A 

mapping :    defined by ( )] 
for all is called an interval max-norm. Let  be the interval min-norm and 
interval max-norm on  respectively. Then the following are true. 

(1)  ,   and  ,   for all  . 
(2)  ,  } and  ,  }  for all  . 
(3) If , then  ,  } and  ,  }  for all 

. 
 
Definition 2.11: 

If  is an i-v fuzzy subset of a set and  . Then the set 
  , is called the upper level set of  

 
Definition 2.12: 

Let be i-v fuzzy subsets of The following are defined by  
(1)  
(2)  
(3)  
(4)  
(5)  
(6) . 
where =  is the i-v infimum norm 
and =  is the i-v supremum norm 

 

 
3. Interval valued fuzzy ideals of `Near-Subtraction semigroups 

 
Here, we introduce the notion of interval valued fuzzy ideal of .In this Session, denote a 

near- subtraction semigroup. 
Definition 3.1: 

 An interval valued fuzzy set  in  is called i-v fuzzy ideal of  if it satisfies the following 
conditions 
(1)  } for all   
(2)  for all   
(3)  for all   
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Note,  is an interval valued fuzzy left ideal of  if it satisfies the condition (1) and (2) and 
nterval valued fuzzy right ideal of  if it satisfies the conditions (1) and (3).  

Example 3.2:Let  in which  are defined by 
 

. 0 a b 
0 0 0 0 
a 0 a 0 
b a 0 b 

 
Then   is a near- subtraction semigroup.  Let   be a interval valued fuzzy set on  
defined by, ,  and , Then by the calculation, it can be easy to prove 
that,  is an interval valued fuzzy ideal of  
 
Theorem 3.3: 

 If { a family of i-v fuzzy ideals of a near-subtraction semigroup of , then 

 is also a i-v fuzzy ideal of , where  is any index set.  
Proof: Let Then 

 

. 

 

 

Therefore,  is an i-v fuzzy ideal of  
 

Theorem 3.4: 
Suppose  is  an i-v fuzzy subset of is an i-v fuzzy left ideal of  if and only 

if   are fuzzy left ideals of  
Proof: Now, Let us assume that  is an i-v fuzzy left ideal of .For any  We have 

= =[
min{   
It follows that   and  . Also, 
[ . It follows 
that . 
Conversely, assume that  are fuzzy left ideal  of  . 
Let  , then: 

=
=

. 
Hence,  is an i-v fuzzy left ideal of  
 
Theorem 3.5: 

 is  an i-v fuzzy subset of is an i-v fuzzy right ideal of  if and only if  
 are fuzzy right  ideals of  

- 0 a b 
0 0 0 0 
a a 0 a 
b b b 0 
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Proof: Let us, assume that  is an i-v fuzzy right ideal of . We have: 
=  

=[min{ for any . From that, it follows that 
 and . It follows that  

 and .  
Also,  It follows that  and 

. 
Conversely, assume that  are fuzzy right ideal of  . Let . Then:  

=
=

=min { . 
Hence,  is an i-v fuzzy right ideal of  
 
Theorem 3.6: 

If    is an i-v fuzzy subset of subtraction semigroup is an i-v fuzzy   ideal of 
 if and only if   are fuzzy   ideals of  

 
Theorem 3.7: 

If  is an i-v fuzzy subset of .Also,  is an i-v fuzzy left  ideal of  if and only if 
 is a left  ideal of , for all  

Proof: Let us, assume that  is an i-v fuzzy left ideal of   Let  such that 
. Let . Thus, 
. Hence is a subalgebra of   .Let   and . Then, 

Therefore, Let  
and . Then  Therefore, . 
Hence  is a left ideal of . Conversely, assume that  is a left ideal of   for all 

Let . Suppose   Choose an interval 
 such that This implies  and 

. Then we have   and since  is a left ideal of , 
. Hence , a contradiction. Then, . 

Suppose Choose an interval    such that 
This implies that . Then we have  

and  Hence, , a contradiction. Thus 
.Therefore  is an i-v fuzzy left  ideal of . 

 
Theorem 3.8: 

If  is an i-v fuzzy subset of .  is an i-v fuzzy right  ideal of  if and only if  is 
a right ideal of , for all  
Proof: First we, assume that  is an i-v fuzzy right ideal of   Let  such that 

. Let . Thus, we have 
. Hence is a subalgebra of Let  and . 

Then, Therefore, . Hence  is a right ideal of . 
Conversely, we assume that  is a left ideal of   for all Let . Suppose 
that Now, Choose an interval  such that 

 This implies that  and . 
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Then,  and since  is a right ideal of , . Hence, 
We have , a contradiction. Then, . Suppose 
that . Choose an interval  such that . This 
implies that . Then and since  is a right ideal 
of . Hence a  contradiction.  Thus, . 
Therefore  is an i-v fuzzy right  ideal of . 
 
Theorem 3.9: 

Suppose  is an i-v fuzzy subset of .Let  be an i-v fuzzy  ideal of  if and only if 
 is a ideal of , for all  

  
Theorem 3.10: 

If   is an i-v fuzzy left ideal of X. Then the set  ={x X |  = }is a left ideal of . 
Proof: Let x, y  Suppose that, is a i-v fuzzy left ideal of X. Then, ≥ min{ , 

}= . Thus, we get x−y  .For all a, b X and x , we have  (ax −a(b − x))≥  (x) =  
(0)Thus, ax−a(b−x) . Hence,   is a left ideal of X. 
 
Theorem 3.11: 

Let   be an i-v fuzzy right ideal of X. Then the set ={x X |  =  }is a right ideal of 
X . 
Theorem 3.12: 

Let  is be i-v fuzzy ideal of X. Then the set  ={x  X |  =  }is a  ideal of X . 
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