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ABSTRACT 

 

In this paper, some new binary and unary operators are extended from  intuitionistic  fuzzy  sets to 

intuitionistic fuzzy matrices. Some basic properties like  commutative, associative  etc., are studied. Also we 

discuss the distributive property of the above said operators  with other predefined operators on intuitionistic fuzzy 

matrices. Several inequalities are obtained which relate modal operators with them.  Finally we generalize these 

operations with some result.Some properties of two operations  - conjunction and disjunction from Lukasiwicz 

type – over Intuitionistic Fuzzy Matrices are studied. 

Keywords and Phrases:  Intuitionistic Fuzzy Set (IFS), Intuitionistic Fuzzy Matrix (IFM). 

 

1 . INTRODUCTION: 

 

There have been theories evolved over the years to deal with the various types of uncertainties. These 

evolved theories are put into practice and when found to be wanting are improved upon, paving the way for new 

theories to handle the tricky uncertainties. The Probability theory is one such important theory concerned with the 

analysis of random phenomena. Zadeh [13] came out with the concept  of  Fuzzy Set which is indeed an extension 

of the classical notion of set. Fuzzy Set has been found to be an effective tool to deal with fuzziness. However, it 

often falls short of the expected standard when describing the neutral state. As a result, a new concept namely 

Intuitionistic Fuzzy Set(IFS) was worked out and the same was introduced in 1983 by Atanassov [1][2]. Using the 

concept of IFS, Im et al. [6][7] studied  Intuitionistic Fuzzy Matrix(IFM). IFM generalizes the Fuzzy Matrix 

introduced by Thomson [11] and has been useful in dealing with areas such as decision making, relational 

equations, clustering analysis etc,.  Z.S.Xu [12]  and Zhang [14] studied Intuitionistic Fuzzy Value and also IFMs.  

He defined intuitionistic fuzzy similarity relation and also utilize it in clustering analysis. A lot of research 

activities have been carried out over the years on IFMs in Pal et al. [9] and Pradhan [10].  

Intuitionistic fuzzy matrices (IFMs) have been proposed to represent intuitionistic fuzzy relations on finite 

universes where relationships between elements are more or less vague. Let X and Y be two universes. It is well 

known that an intuitionistic fuzzy relation X× Y  can be presented  by an IFM (say R).  Linear systems of 

equations with uncertainty on the parameters play a major role in several applications in the areas mentioned 

above. In many applications, the parameters of the system (or at least some of them) should be represented by 

intuitionistic fuzzy rather than crisp or fuzzy numbers. Hence, it is important to develop the mathematical 

procedures that would appropriately treat intuitionistic fuzzy linear systems to solve them. This motivates us to 

extend all the above mentioned operators to IFM by studying many properties of them, and highlight some 

applications when we use the above said operators in IFMs. In this way, we extend some operations which were 

introduced by Atanassov in [3][4] on IFSs. 
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2. PRELIMINARIES: 

 

Definition 2.1 . [1][2] 

Let a set  be fixed, then an intuitionistic fuzzy set (IFS) can be defined as  

 which assigns to each element  a membership degree  and a non 

membership degree  with the condition  for all   

For our convenience  let us consider the element of  an IFS as  (x,x’) 

Definition 2.2.[1][2] 

For  any two (x,x’), (y,y’)  IFS ,  define 

(i)(x,x’)˅(y,y’) =(max{x,y},min{x’,y’}) 

(ii) (x,x’)  (y,y’) =(min{x,y},max{x’,y’}) 

 

Definition 2.3[12][14] 

 The two tuple ( ,  called an Intuitionistic fuzzy value that such that 0  

and x,x’  

 

Definition 2.4[12] 

Let be a matrix of order , if all  are IFVs, then  is called an 

intuitionistic fuzzy matrix (IFM). Hereafter  denotes the set of all IMFs of order  

 

Definition 2.4[6][7]: 

Let   and    be two IFMs of order m .Then the  element of all the 

operations are given below. 

i.   

ii.   

iii.   and    

iv. An IFM   for all entries is known as Universal Matrix and ] for all entries is known 

as Zero matrix. 

v. An IFM    for all i = j and (0,1) for all i   known as Identity Matrix  

vi. . for all i, j 

vii. If A is reflexive the   where   is the identity IFM contains 〈1,0〉 when i=j  otherwise 〈0,1〉. 

viii. If   A is irreflexive then . 

ix. [  

x. ◊A = [(1-  

xi.  

xii.  

Definition 2.4[3][4]  

For  any two (x,x’), (y,y’)  IFS ,  define 

(i)  

(ii) ʘ  
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(iii) )} 

(iv)  

(v)  

(vi)  

 

3. Properties of new operations on IFM 

 
Throughout this section matrices means intuitionistic fuzzy matrices. In this section four  new binary  and  two 

unary operators are extended  to IFM and several properties are studied. 

Definition 3.1. 

  Let   and    be two IFMs of order m  then for all i,j define 

(i)  

(ii) )] 

(iii)  

(iv)  

(v)  

(vi) )] 

Theorem 3.1: 

 

For any two IFMs    and    of order m we have the following 

(i)  means the operator ‘@’ is commutative. 

(ii)  means the operator ‘®’ is commutative. 

(iii)  means the operator ‘©’ is commutative. 

(iv)  means the operator *  is commutative. 

(v)  

(vi)  

(vii)  

(viii)  

 

 

Proof: 

From the definition 3.1 results (i) to (iv) are obvious. 

       (v)  Consider an IFM  then  for all i,j 

 From definition 3.1, we  have ---------------(1) 

 

And ----------------------------------------(2) 
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From (1) and (2) we have   

(vi)Similar to (v) 

(vii)  and  

(viii) Similar to (vii) 

 

Theorem 3.2. 

For any IFM , we have the following results 

(i)  and  

(ii)  and  

(iii)  

(iv)  

(v)  

(vi) If  A is irreflexive  then  is irreflexive  and if A is reflexive then reflexive 

       Proof: 

(i) Consider any (i,j)th element of  , obviously  and  

 therefore from definition 2.3 . Similarly we can prove  

(ii) ,  for all i,j , . Similarly . 

(iii)The  (i ,j)th element  and also  

Now it  is clear that     and   

Thus  

(iv)  

(v) Similar to (iv). 

(vi) If  A is irrflexive  then   ,  from (ii) the element of  thus   

irrflexive. Similarly we can prove   is reflexive. 

Theorem 3.3. 

  

For any  three  arbitrary  IFMs A, B,C , we have the following  

(i)  

(ii)  

(iii)  

(iv)  

 

Proof: 

(i)  for all i, j 

If   then   for all i ,j 

 and  for all i ,j 

, Thus   

The proof  of  (ii),(iii) and (iv) are similar to (i) 
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Theorem 3.4. 

  

For any  three  arbitrary  IFMs A, B,C , we have the following 

 

(i)  A@B]+C=[A+C]@[B+C] 

(ii)  A@B].C=[A.C]@[B.C] 

(iii)  A+B]@C [A+C]@[B+C] 

(iv)  A.B]@C  [A@C].[B@C] 

 

That means ‘+’ and ‘.’  are  right  distributive  over ‘@’ but ‘@’ is  not right distributive over ‘+’ and ‘.”. 

Proof: 

 

 
Consider the membership value of the previous two equations 

=   

 
 

                                                            =   when  

 

If    then   

The above  expression greater  than or  equal  to zero  when  

 

Thus  

Similarly we can  prove the following  inequality for  non membership value 

 

  for all i, j. 

 

Thus   

 

Theorem 3.5. 

 

For any  three  arbitrary  IFMs A, B , we have the following 

(i) □  □A@□B 

(ii) □  □A®□B 

(iii)□  □A©□B 

(iv) ◊  ◊A@◊B 

(v) ◊  ◊A®◊B 

(vi) ◊  ◊A©◊B 

 

Proof: 

(i) □  and  □  

□ □  

  and  □  

Thus  □  □A@□B 

(ii) □  1- )] and  

□A®□B= )] 
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Since  1- )  , we have □  □A®□B 

(iii)□   and also  

□A©□B=[ , since  

We have □  □A©□B 

 

Proofs  of (iv), (v)  and (vi)  are similar to the above. 

 

Theorem 3.6. 

For any  three  arbitrary  IFMs A, B,C , we have the following 

(i)  

(ii)  

(iii)  

(iv)  

The operators  ‘@’,’®’,’©’  and ‘*’ are  not associative. 

Proof: 

The proof  of the above theorem is trivial since  division  and root operation are not  associative 

 

Theorem 3.7. 

For any  two  arbitrary  IFMs A, B , we have the following inequalities 

(i)  

(ii)  

(iii)  

(iv)  

 

Proof: The proof is trivial from the  definition 31 and  2.7. 

 

Definition 3.2. 

 

For any ‘n’ IFMs with same order, define 

] for all i ,j 

Using the definition, we have the following  theorem which is the generalization of  earlier theorems 

Theorem3.8. 

For any n  IFMs with same order , we  have  the  following  results 

(i)  

(ii)  

(iii)  

(iv)  

(v)  

4. Conclusion. 

Some new kinds of operators are extended from intuitionistic fuzzy sets to intuitionistic fuzzy matrices. 

Several algebraic properties are discussed 
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