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Abstract 

The main objective of the manuscript is to investigate and study the notion of vi  fuzzy 

Strong biideals of near-subtraction semigroups. We already conceptualized the vi   fuzzy 

biideals of Near-subtraction Semigroups. Interval valued functions commonly deals with the 

membership data. In this paper, we extend our study to strong bi-ideals. We can this concept to 

examine Union, Direct product etc. on them. Here we expand the permutable Set and 

Regularity. 

1. Introduction 

The Concepts of Fuzzy subsets, fuzzy logic and interval valued  vi   

fuzzy subsets finds in the research work of L. A. Zadeh [18]. Interval valued 

fuzzy subsets basically defines the membership functions. These membership 

functions had closed intervals. Mostly all others have single members. The 

concept of fuzzy ideal found in the Research work of Lee and C. H. Park [5]. 

We have investigated these works in subtraction algebras. They also examine 
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that fuzzy ideal have some conditions. Fuzzy has various applications in 

Medicine, Robotics, image processing, Decision making etc., J. Sivaranjini 

and V. Mahalakshmi [13] developed the research work of vi   fuzzy biideal 

of near-Subtraction Semigroups(IVFBI). Through this, we conceptualize vi   

fuzzy Strong bi ideal of near-subtraction semigroup (IVFSBI) and have 

studied their related properties. The results obtained are entirely more 

beneficial to the researchers. Our aim of this article are given as follows 

(i) To explore the new ideas in vi   fuzzy Near-subtraction semigroups of 

said biideals and strong biideals. 

(ii) To examine the some basic properties and fundamentals. 

(iii) Also expand the direct product and regularity of Strong biideals. 

2. Preliminaries 

Definition 2.1 [6]. Consider X to be defined as set which is non empty 

along with the ‘-’ and ‘•’ is defined as a right near-subtraction semigroups if 

for each rqp ,,  in X 

(i) With respect to ‘-’ it defines as a subtraction algebra 

(ii) With respect to ‘•’ it defines as a semigroup 

(iii) Right Distributive Law follows 

Definition 2.2 [15]. Consider V as a nonempty subset of X is defined as 

sub algebra if for p-q in V. 

Definition 2.3 [13]. Find I as an non-empty subset of X if 

(1) If I is a sub algebra and pa-p(q-a) in X for each qp,  in X and a in X 

then I is defines the left ideal. 

(2) If I is a sub algebra and also IX  is a subset of I then I defines as a 

right ideal. 

(3) An ideal if it satisfies both (1) and (2). 

Definition 2.4 [14]. A function X:  is maps to  1,0D  is defined as 

vi   fuzzy sub set of X, and       ., ppp    Here the functions   

and   are fuzzy subsets of X also    pp   for each p in X. 
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Definition 2.5 [7]. An fuzzy sub algebra is defined to be fuzzy biideal of X 

if       rppqr  ,min  where rqp ,,  in X. 

Definition 2.6 [13]. An vi   fuzzy sub algebra is defined as vi   fuzzy 

biideal (IVFBI) of X if rqp ,,  in X       .,min rppqr   

Definition 2.7 [15]. A near subtraction semigroup X is defined as left 

permutable if for all rqp ,,  in X then qprpqr   in X. 

Definition 2.8 [14]. Define an vi   fuzzy set   in X is called as an vi   

fuzzy X-sub algebra of X 

(i)       qpqp  ,min  

(ii)    qpq    

(iii)    qpq   for all qp,  in X. 

The Conditions (i) and (ii) defines   as an vi   fuzzy left X-sub algebra 

of X and the Conditions (i) and (iii) defines   as an vi   fuzzy right X-sub 

algebra of X. 

3. Main Results 

Definition 3.1. An IVFBI   of X is defined to be an vi   Fuzzy Strong 

Biideal of X, (IVFSBI) if for rqp ,,  in X then       .,min rqpqr   

Example 3.2. Consider  rqpX ,,,0  in which ‘-‘ and ‘•’ defined by 
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q 0 0 0 0 

r 0 q 0 0 

Now, Consider vi   fuzzy  1,0: DXX   by     9.,8.0    

           .1.,02.5.,4.7.,6.  rqp  Thence   is an IVFSBI of X. 

Theorem 3.3. If   jj  is a family of an IVFSBI of X, then the set 

jj   is also family of IVFSBI of X, where   is an index set. 

Proof. Choose rqp ,,  in X. Also    .inf pp jjjj    Also j  

defines as a family of IVFSBI of X. Now 

(i)    qpqp jjjj   inf  

    qp jjj   ,mininf    

    qp jjjj   inf,infmin  

    qp jjjj    ,min  

(ii)    pqrpqr jjjj   inf  

    rp jjj   ,mininf  

    rp jjjj   inf,infmin  

    rp jjjj    ,min  

(iii)    pqrpqr jjjj   inf  

     rp jjj   ,mininf  

     rq jjjj   inf,infmin  

    rq jjjj    ,min  

Theorem 3.4. Consider   be an IVFSBI of X if and only if X  

Proof. Select   as an IVFSBI of X. Choose amlqp ,,,,  in X. Consider 

pqa   and lmp   
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 X (a)       qpXpqa   ,minsup  

         qmXllmppqa   ,,minsupminsup  

      qllmppqa   ,supminsup  

Since   is an IVFBI of X. 

    qpqa   ,1minsup  

  mqlmqa 1sup    

   amq  1  

We have, .X  Conversely, Assume that X  If a cannot 

expressed as pqa   then,    .0 aaX   In both cases .X  

Choose cbarqp ,,,,,  in X so as .pqra   Thence 

   apqr     aX  

     cbXbca   ,minsup  

      rqXp  ,,min  

    rp  ,min  

Therefore,       .,min rppqr   Now to prove that   is an IVFSBI of 

X.  

          qpXaX pqa   ,minsup  

          qmXlmppqa   ,,1minsupminsup  

       qmlmppqa   ,supminsup  

Since   is an IVFSBI of X. 

    qmpqa   ,minsup  

  mqlmqp 1sup    

 mq1  

 a  
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We have, .X  Conversely, Assume that .X  If a cannot 

expressed as pqa   then,    .0 aaX   In both cases .X  

Select cbarqp ,,,,,  in X so as .pqra   Thences 

     cbXbca   ,minsup  

      rqpX  ,,min  

    rq  ,min  

Therefore,       rqpqr  ,min  

Theorem 3.5. Consider X as a Strongly regular Near–Subtraction 

Semigroup. Also   defines as an IVFSBI of X, thence .X  

Proof. Let   be an IVFSBI of X. 

Choose p in X. We have consider X is a strongly regular there exists a 

X  then .2app   We have,      .2apXpX   Now 

          qapXaX appp   ,minsup  

    qapX  ,min  

         pmlXlmap   ,,minsupmin  

        ppaX  ,,minmin  

       ppp  ,min  

Also we know that X  

From that, X  

Theorem 3.6. Consider   as vi   fuzzy right X-sub algebra of X. Thence 

every left permutable vi   fuzzy right X-sub algebra of X is again an IVFSBI 

of X. 

Proof. Consider   be an vi   fuzzy right X-sub algebra of X. 

First we prove   is an IVFBI of X. Choose mlqpa ,,,,  in X. Take 
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lmppqa  ,   

        qpXaX pqp   ,minsup  

         qmXllmppqa   ,,minsupminsup  

      qllmppqa   ,supminsup  

    qlpqa   ,minsup  

Also   defines as an vi   fuzzy right X-sub algebra  

      lqlmpq   

    qpqpqa   ,minsup  since   1qX  

   apq   

Therefore, .X  Now, to prove for IVFSBI of X. 

        qpXaX pqp   ,minsup  

         qmlXlmppqa   ,,minsupminsup  

      qmlmppqa   ,supminsup  

Also   defines as a left permutable vi   Fuzzy right X-Sub algebra of X. 

        mmlqqlmpq   

    .,minsup qXpqlmqp    Since   1qX  

   apq   

Theorem 3.7. Consider   as vi   fuzzy left X-sub algebra of X. Thence 

every left permutable vi   fuzzy left X-sub algebra of X is again an IVFSBI of 

X. 

Proof. Consider   as an vi   fuzzy left X-sub algebra of X. 

First we prove   is an IVFBI of X. Choose mlqpa ,,,,  in X. Take 

lmppqa  ,  
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       qXpaX pqp   ,minsup  

         mlXp lmppqa   ,minsup,minsup  

     mp lmppqa   sup,minsup  

    mppqa   ,minsup  

Also   defines as an vi   fuzzy left X-sub algebra  

      mmplpq    

    pqppqa   ,minsup  since   1qX  

   apq   

Therefore, X  Now, to prove for IVFSBI of X. 

       qpaX pqp   ,minsup  

        mlp lmppqa   ,minsup,minsup  

Also   defines as a left permutable vi   fuzzy left X-Sub algebra of X. 

        mmlpplmpq   

    .,1minsup pqXpqa    Since   1qX  

   apq   

4. Conclusion 

In this manuscript, we derived the new type of vi   sets in Strong 

biideals. We will discuss about the permutable function. Here, we defined the 

some of the basic concept of IVFSBI and their related properties. This 

research work can be extended to other types of ideals and other algebraic 

structures of Near-Subtraction semigroups. 
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