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Abstract:  

In this paper, we introduced the notion of intituitionistic fuzzy soft ideals over an ordered ternary semigroup and their basic 

properties are investigated 
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1. INTRODUCTION 

In 1965, Zadeh has introduced the fundamental concept of 

fuzzy sets. He defined a fuzzy set as a class of objects with 

continum of grade of membership ranging between zero and 

one. This idea was then applied to various other fields of 

mathematics including topology resulting in the study of fuzzy  

by Chang and Lowen. Molodtsov, initiated the concept of soft 

set theory in 1999 and used this concept for modelling of 

uncertainity. 

The purpose of this paper is to extend the concept of 

intuitionistic fuzzy soft to the theory of ordered ternary 

semigroup. We introduce the notion of intuitionistic fuzzy soft 

left (right, lateral) ideals over an ordered ternary semigroup. 

we introduced the concepts of intuitionostic fuzzy set, 

intuitionistic  fuzzy soft set, intuitionistic fuzzy  soft ternary 

subsemigroup, intuit ionistic fuzzy soft ideal and some of its 

properties were studied. 

 

2. PRELIMINARIES  
2.1 Definition 

 A ternary semigroup T is a non-empty set whose 

elements are closed under the ternary operation of 

multip licat ion and satisfy the associative law defined as 

                                           

for all               

2.2 Definition 

 An intuitionistic fuzzy set (briefly, IFS), A in a non-

empty set   is an object having the form, 

                          

Where the functions            and             denotes 

the degree of membership and the degree of non-membership 

respectively and for all      , 

                  

2.3 Definition  

 Let    be an initial universe set and    be the set of 

parameters. Let      denotes the power set of   . Let   be a 

non-empty subset of    then the pair       is called the soft 

set over  , where   is a mapping given by           

2.4 Definition  

 Let   be an initial universe set and    be the set of 

parameters. Let A be a non-empty subset of    and          

be the collect ion of all fuzzy  subsets of    then the pair        

is called a fuzzy soft set over  , where     is a mapping given 

by,                 

2.5 Definition 

 Let   be an initial universe set and   be the set of 

parameters. Let   be a non-empty subset of    and  

          be the collect ion of all fuzzy subsets of    then the 

pair        is called an intuitionistic fuzzy soft set over  , 

where    is a mapping given by,               In short, we 

will write         for intuitionistic fuzzy soft set over  . 

3. IDEALS OF TERNARY S EMIGROUPS 

3.1 Theorem 

A minimal lateral ideal of a ternary semigroup   is a min imal 

ideal of    

Proof 

Let   be a minimal lateral ideal of    

We shall show that,   is a min imal ideal o f    

Let      .Then           is a lateral ideal of   and  

                    

          

Since   is minimal,  

     we have              

Now, 

                                   

                                    

                            

                     

and  
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This implies that   is a right ideal and also a left ideal of    

Also   is a lateral ideal of    

Thus   is an ideal of    

Now it remains to show that   is a minimal ideal of    

If possible, let    be an  ideal of   such that     . Since    

is an  ideal of    it is a lateral ideal of    

By hypothesis,  

      we have       

Consequently,   is a minimal ideal of   . 

3.2 Theorem  

 Let   is a b i-ideal of a ternary semigroup   and 

  is a  

bi-ideal of    such that       Then   is a b i-ideal of    

Proof 

   To prove,    is a bi-ideal o f     

Since   is a bi-ideal o f             and since   is a bi-

ideal of     

          

Therefore, 

                    

                                            

                                           
                  

                                      

                                          

                                          

                                    

                                 . 

Thus   is a bi-ideal of    

3.3 Theorem 

 If for every quasi-ideal   of         then   is  

a regular ternary semigroup. 

Proof 

 To prove   is a regular semigroup. 

If   is a right ideal,    a lateral ideal and   a left ideal of     

then    is a intersection of  a right ideal, a left  ideal and a 

lateral ideal of     

It follows that       is a quasi-ideal of    

 By hypothesis, 

                   

                                                         

                                         

Again, 

Clearly we have             

Consequently, 

                             

And hence   is a regular ternary semigroup. 

3.4 Theorem 

 The following conditions in a ternary semigroup 

  are equivalent: 

i)  is regular 

ii) Forevery  bideal   of                                              

   

iii) For every quasi-ideal   of    

                                      

Proof 

 (i) (ii) 

Suppose   is regular. 

Let   be a bi-ideal of    

Let        

Then there exists       such that        

This implies that                   

So we find that           

Again, since   is a bi-ideal of              

Consequently, 

We have          
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Clearly, (ii) (iii) 

 Every quasi-ideal o f a ternary semigroup   is a 

bi-ideal of    

(iii) (iv) 

 Suppose (iii) holds. 

Let   be a right ideal,   a lateral ideal and   a left ideal of    

Then          is a quasi-ideal of    

By hypothesis,          

Now                          

Again, clearly              

So             

Hence   is a regular ternary semigroup. 

4. A QUAS I AND BI-IDEALS  IN ORDERED TERNARY                        

SEMIGROUPS  

4.1 Theorem 

 The intersection of a left, a middle and a right 

ideal of    is a quasi-ideal of    

Proof 

 Let L, M and R be a left, middle and a right 

ideals of     respectively. 

 Let          Choose             and 

      

Since                 is not empty. 

Since                 and          it fo llows that 

                                          

Similarly, 

                        

Let            and       be such that      

Since                       

Therefore,        is a quasi-ideal of    

Therefore the intersection of a left, a middle and  a right ideal 

of   is a quasi-ideal of    

4.2 Theorem  

 Let        and  

                        
    is a quasi-ideal of   containing     

Then  

                                

            

Proof 

          Given that,           
    is a quasi-ideal of     

containing     

To prove: 

                                

            

     is a quasi-ideal of   containing    

Since                                          

are left , middle and right ideals of    respectively, by theorem 

3.4, 

                                                 

is a quasi-ideal of   containing     

Thus  

                                

            

For each     I, Since        we have  

                                      

                               

    

                  
        

                              

                  

Then  

                                           

We conclude that  
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A ternary semigroup   is said to be quasi-simple if   is the 

unique quasi-ideal of     A quasi-ideal   0f   is called a  

minimal quasi-ideal of    

5. INTUITIONISTIC FUZZY SOFT ORDERED 

TERNARY S EMI GROUPS 

5.1 Theorem 

 Let        and        be the two intuitionistic fuzzy  

soft ternary subsemi groups (resp. left ideals, right ideals, 

lateral ideals, ideals) over an ordered ternary semigroup   then 

                 and                 are also intuition istic 

fuzzy soft ternary subsemigroups (resp. left ideals, right ideals, 

lateral ideals, ideals) over  . 

Proof 

 Let        and        be the two intuitionistic fuzzy  

soft left ideals over an  ordered ternary semi group  then as 

defined                         

where           and                      , for all 

                 .  

As        and        are intuitionistic fuzzy soft left  ideals 

over   then for                   and         such that  

     , then 

                                       , 

                                                         

                         and                           , 

                                                         , 

implies that 

                                              

                   and                                    , 

Thus  

                                  and                

            . 

also for all           and                 

                                                       

                                       = min                       
       

                                         min                     
       

                                       =                      

                                       =             

And                                                

                                       = max                      
       

                                         max                    
       

                                        =                      

                                        =             

Hence                is an  intuitionistic fuzzy  soft left  ideal 

over  .The other cases can be proved in a similar way.  

 

5.2 Theorem 

     Let        be the collection of all intuit ionistic fuzzy soft 

left (resp. right, lateral, bi, interior) ideals over an ordered 

ternary semigroup    Then(                is a complete 

distributive lattice under the relat ion      

Proof 

          Let         and        be two intuition istic fuzzy  soft left  

ideals over an ordered ternary semigroup    

That is                         then by theorem 4.7 and 

theorem 4.8,                  and                and are 

intutionistic fuzzy soft ideals over    

 Implies that                                           

Obviously, we can say that                is the least upper 

bound of the collection        ,          

Hence for any arbitrary collection of        , there exist a  

least upper bound and a greatest lower bound,  

which implies that        is a complete lattice. 

 Also for       ,                          we have 

                                                         and 

                                      =                   
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Easily, we can show that for any                            

which implies that 

                                                           

Hence        is a complete distributive lattice.  

The other cases can be proved in a similar way.  

CONCLUS ION 

 In this dissertation, some forms of soft ideals 

over an ordered ternary semigroups and their basic properties 

are investigated in chapter IV. In chapter III, basic properties 

and theorems  of    quasi-ideals and bi-ideals in ordered 

ternary semigroups were obtained. In chapter II, some ideals 

of ternary semigroups were discussed. The definition which 

are essential for the above were  g iven in chapter I.  
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