The Fuzziness, Similarity And The Symmetry Properties On The Neutrosophic Interval Probability
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Abstract The neutrosophic interval statistical number (NISN) has been known to be very useful in expressing the interval values under indeterminate environments. One of the essential and so important  useful as  tools for measuring the  degree of similarity between sets of given  objects is the similarity measure . In this  paper, neutrosophic numbers as well as  the generalized Dice similarity measure for neutrosophic numbers for two sets are defined after which the axioms of fuzziness similarity and symmetry satisfying the  NISN the properties were proved.
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1. Introduction

 Multiple problems such as the attributes in decision making processes are often being solved using the hesitant fuzzy linguistic information.  As such, some algorithms can be developed in order for the  utilization of  the generalized Dice similarity measures giving  required solutions.  The Dice similarity coefficient is a statistical tool. What it does is to  measure the similarity between two given sets of data. It can also be referred to as  the Sørensen–Dice index. (see [1]) We  can  also call it  simply as the Dice coefficient. Some functions of which the similarity degree are expressed which involves certain  items can be  used in physical  entities and phenomenon such as anthropology, automatic  classification, psychology, ecology, information retrieval, citation analysis,  numerical taxonomy  and  patterns recognition. The degree of dissimilarity or  similarity between any given sets of objects  plays a very  important and vital  role.    space, Most especially, in vector the cosine Jaccard, as well as the Dice  similarity measures are often very useful  in citation analysis,  information retrieval, and also in  automatic classification. In many cases, the Dice similarity measures as well as the  asymmetric measures (also known as the projection measures) happen to be  the special cases in some parameter values. 




2.  The  Method As Adopted  On The  Interval Probability And The  Neutrosophic  Statistical Number

 The neutrosophic interval probability  (NIP  has been defined  in a range given by: [VL, VU] of individuals in the given sample. (see  [4, and 5]) The form of a NIP form can be clearly  expressed as follows: D = <[VL, VU], (DT, DI, DF)>, where, are the true probability is given by DT, while that of indeterminate, and false probabilities are  given as DI and DF . Each  of these could be  found respectively in the range of  the determinate, indeterminate, and failure. Now  for each trial data, we have that the neutrosophic interval probability defined  in an  equational form as follows: 
 ,       and  
Here,  n is the total number of the individuals totals n.  is the Some  number of samples falls in the interval [vm –σ, vm + σ]. This is denoted by nT.For nI,  the interval is  given by:  [vm – 3σ, vm – σ] and for nF, it is given by : (vm + σ, vm + 3σ), which is the number of the rest samples. Also, vm is  the statistical mean value while the  standard deviation is represented by σ. The addition of  all the probabilities  equals 1.Efforts were intensified to clarify the proof the axioms of fuzziness similarity and symmetry satisfying the  NISN  the properties were proved  (see also, [6, 7,  and 8] ).

3. The Fuzziness, Similarity And The Symmetry Properties

3.1    The  Fuzziness    Condition    A1.     0E(RA , RB)  1

Lemma 1  :  Let  x  be  any real  number ,  then,   x2≥  0.
Proof :    Assume  that   x2 0.   Then,  xx   0.   x  0 and  x  ≥  0.The  only  possibility  is  when  x  =  0. Hence,  the  square  of  any  real  number  cannot  be  negative.
Definition 1:  (see [3]) :   For a classical Neutrosophic Number, the standard form can be expressed as 𝑎+𝑏𝐼. Also, a as well as  b are real  number coefficients. I is the  indeterminacy,  whence  0∙𝐼= 0 and  𝐼2 = 𝐼 are  both true .  Hence, we have that 𝐼𝑛= 𝐼, and this is true  for each of the  positive integer given by n. Now, we call  𝑎+𝑏𝐼 the Neutrosophic Real Number whenever  the two  arbitrary coefficients a as well as b are real numbers.
Definition 2:  (see [9]) :An important measure about the similarity in between two objects can sometimes be referred to as the Similarity measures (SMs). A special kind of such measures often applied to be used mostly in comparing objects is the generalized dice similarity measure (GDSM).
Definition 3:    (see [3]):  Suppose that RA = aA + bAI………  (i)  and  RB = aB  + bBI………(ii)are  neutrosophic numbers, such that each of aA, bA, aB, and bB≥0. We define a generalized dice similarity measure in this manner in between RA and RB: 
E(RA , RB) =       =  L           (say)
Then,      L  = 2x
( Note  that  each  of,  ,  ,  and    is  a  real  number since each of the components such as ,  etc. is rea number ).   We   have,   L  =  
=  
Dividing  through  by  
We have :   (k)

( Here , it should be observed that  since  (X + Y)2  =  X2 + Y2 + 2XY, it implies that  X2 + Y2  =  ( X + Y)2 – 2XY )
Obviously ,   this  is  a  positive  number which  is  greater  than  0.  Hence,  this  satisfies  the  left  hand  side  of  the  inequality.   i.e    0    L    =   E(RA , RB)
Now,  to show  that  L  is   less  or  equal  to  1,  observe  that  the  denominator  is  positive since  the  addition  of  positive  numbers  is  positive, whence  the  square  of   any  real  number  is  positive. We  thus  prove  this  by  contradiction.   Assume  that   L  1. 
 LetX2 =We  have  thatL = >  1, we  have  that 1  >  1  +  X2 X2<  0. A contradiction ().   Hence,   0E(RA , RB)  1.This  satisfies A1                    

  3.2    The  Similarity Condition    A2.     E(RA , RB) =  1   iff  RA =  RB    
Proof : 
() Assume   that   RA =  RB       =    R =  a + bI  
Then,  by  definition,  E(RA , RB) = E(R , R) =    =  

2x


 =    


=    


=      =    1.  

() Assume   that     E(RA , RB) =    =  1. Then,     =    


=  



=  

Equating   components,  we  have,

  =  
And   = 

  =     =   

and     =    =       (say)


       RA =  RB    with  the  condition  that  :  



This  satisfies  A2           

3.3   The  Symmetry   Condition    P3.     E(RA , RB)   =   E( RB , RA )     

Proof : 
We have that ,    E(RA , RB) =  
  = 2x

=  2x

 =       =     E( RB   , RA ). This  satisfies   A3           

3.4 The  Fuzzy    Condition    A4.    0E(A , B)  1   

Definition 3:    (see [2]) :   . Let  A  =  { RA1,  RA2 , …  ,  RAn  }  and B  =    {RB1 ,  RB2 ,  …  ,  RBn }  be two  sets which are  neutrosophic  numbers, and that  RAk  =   aAk  +  bAkI  ,  RBk  =   aBk  +  bBkI    such that   (k = 1, 2, … , n ). In addition, each of  aAj  ,   bAj ,  aBj and   bBjis positive. i.e.    0.     Then,  the number  which is called the  generalized  Dice  similarity  measure in between   the sets A  and  B  can  are usually being found by using the expansion given as : 
E(A , B) =     

=     



=   

+   

+    


+    


Now,   let   Q  =   

=   

Dividing  through  by    

We have   that   :      Q =      
      (   Here,       =     w1    +  w2  +  w3  +    wn   =   1     )                (*)
And clearly,   the fraction  is  a  positive  number which  is  greater  than  0.  Hence,  this  satisfies  the  left  hand  side  of  the  inequality.   i.e    0 Q    =   E(A , B)     
Now,  to show :  Q    1,   We  thus  prove  this  by  contradiction.   Assume  that   Q   1.  
 Let  Yj2  =  

We  have  that Q =   >  1 , we  have  that 1  >  1  +  X2 X2<  0. A  
We  have  that  Q =  >  1 , we  have  that 1  >  1  +  X2 X2<  0. A  

 +    +  +        +      >    1
(And   since    w1    +  w2  +  w3  +    wn   =   1,   let   wj =   )
We have  that   Q   =     +    +      +        +      >    1

 +    +      +        +      >    1

Definitely,   the  LHS  is  not  greater  than  0.   Hence,  the  initial  assumption  is  false,  and thus  
0 Q  =     =   E(A , B)        1
This  satisfies   A4                                                                     

3.5  The  Similarity Condition    A5.    E(A , B) =  1   provided that  A and  B   are equal 

Proof : 
() If we  assume   that   A and B are equal and are equal to R 
Then,    E(A , B) = E(R , R)  =     =  




=    



=   =   w1    +  w2  +  w3  +    wn   =   1     by             (*)             




3.6 The  Symmetry   Condition    A6.E[A , B]   =   E[ B , A ]

D(A , B) =     

=     


=     
 =           =     D(  B , A )   This  satisfies   P6           

4 Applications


So far, it can be deduced  that the fuzziness, similarity and the symmetry properties on the neutrosophic interval probability is of utmost importance anand could be made applicable in similar cases.


5 Conclusion

Finally, the proofs of the  Fuzziness, Similarity And The Symmetry Properties On The Neutrosophic Interval Probability have  been fully given 
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