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ABSTRACT 
Fuzzy set theory plays a key role in decision making. The philosophical concepts of neutrosophic set theory were studied by many researchers around the globe. Interval valued and single valued interval valued neutrosophic set is a best way to handle fuzzy data more accurately and precisely. Beside this neutrosophic cubic Numbers are quite enough for cracking and patching of large data in fuzzy decision-making environment. Under the neutrosophic cubic sets (NCFS) with Bonferroni mean (BM) the present paper developed some new novel aggregation like (NCFABM x,y) and (WNCFABM x,y) with its admirable features. Further we highlighted the remarkable grip of these operators with different parameter values towards MCDM. In last a real-life example based on proposed measure under neutrosophic cubic fuzzy sets (NCFS) environment has been included in term of counter intuitive cases for showing the validity and reliability. 
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1. Introduction
Zadeh (1965) developed the fuzzy set theory [1] which have received much concentration. After the victorious and triumphant implementation of fuzzy set theory (FS) many other researchers and educators have extended this theory in multiple areas of interest. In real life the decision or resolution making problems, the decision information is not adequate as well as sufficient to find out the information due to rapidly increasing complexity in multi values data about socio economic environment or lack of information about MCDM problems is a big challenge with time. So, this was quite very tough for the decision makers to provide an exact as there is always uncertain, vague or non-specific statistics. To share out these type of quintessential, archetypal and typical data Smarandache [2] accord the proposal of neutrosophic set (NS) which is hopefully a great deal and was a superior, finer as well as stronger abstraction to force out that kind of information. After that Wang et al, [3, 4] gave the concepts of interval-neutrosophic-set (INS) and single-valued-neutrosophic set (SVNS) which are the subdivision of neutrosophic-set (NS), and defined the set-theoretic operators and much more worldly goods effects of these SVNS and INS sets. it was very difficult for decision maker to work with traditional fuzzy sets because of its low efficiency in group decision making problems (MAGDM). Y.B.Jun et al [5] developed the notion of cubic sets which represent the degree of certainty or belongness by single valued fuzzy set and interval-valued-fuzzy sets simultaneously. Furthermore, several new miscellaneous extensions in the form of cubic sets (CS) with its generalized forms were made by different researcher with time. Moreover Zhan et al [6] and Y.B.Jun et al [7] effectively used cubic fuzzy sets to the neutrosophic sets and introduced the concepts of neutrosophic cubic fuzzy sets (NCFS) with some fundamentals properties. Later on, due to wide range of theoretical elegance 
And application of neutrosophic cubic fuzzy set some hybrid form of neutrosophic cubic fuzzy set has been developed rapidly. Neutrosophic cubic sets provide more authentic information than general form of neutrosophic sets. Therefore, neutrosophic cubic fuzzy set provide more efficient and better solution in multiple criteria group decision making issues.
In decision theory or issues aggregating the fuzzy informative data related with group decision from daily life is more common trend. In all such cases verity of aggregation operators were the best way to handle data. But for neutrosophic cubic environment very rare operators are available such are Einstein hybrid geometric aggregation operator [8], Heronain mean operator [9], weighted-arithmetic-averaging-operator (WAA) and neutrosophic-cubic number weighting geometric operator (NCNWG) [9]. Moreover D.Ajay et al [10] introduced neutrosophic cubic fuzzy Bonferroni geometric operator. Working with Bonferroni aggregation tool in neutrosophic cubic environment is quite tricky. Keeping in focus still weighted Bonferroni arithmetic operator has not been studied for neutrosophic cubic sets. That is the reason in this paper we are interested to ,
1. Establish a weighted neutrosophic cubic fuzzy Bonferroni arithmetic mean aggregation (WNCFBAM) operator.
1. To develop MCDM method based on proposed operator (WNCFBAM) to rank the alternatives under NCS environment.
The rest of manuscript work is set up as fallows.in section 2,3 we briefly included the basic concepts and operational laws of neutrosophic cubic fuzzy sets. Section 4 highlighted the Bonferroni mean aggregation operator.in section 5 and 6 we introduced the concept of neutrosophic-cubic-fuzzy-Bonferroni-arithmetic-mean-aggregation operators (WNCFBAM) with some admirable theoretical results. In section 7 we provided a counter example based on proposed model to ensure the feasibility. Lastly conclusion and scope in future are given in section 8.
 
1. Preliminaries 
Neutrosophic cubic fuzzy set



Definition 1 suppose X be a non empty universe of discourse. A neutrosophic cubic fuzzy set S in X is defined as fallowswhere andrepresent interval valued neutrosophic sets .the degree of truth ,indeterminacy	 and falsity interval values are represented as respectively ,




andFurther  	





are truth ,indeterminacy and falsity membership degree. avoiding complexity a neutrosophic cubic fuzzy element in a neutrosophic cubic fuzzy setis denoted by here and


with property  and 

Definition 2 The neutrosophic cubic fuzzy set in X can be defined as

Noted that if 



and   then is said to be internal neutrosophic cubic set otherwise called as external neutrosophic cubic set if


and 



Definition 3 Suppose be a in X then support of  is represented as

 




Definition 4 Let  denotes a neutrosophic cubic fuzzy number  in  The following functions  respectively defined as fallows.

  

  


  where  .
1. Operational Laws For Neutrosophic Cubic Fuzzy Numbers
Let us consider two non empty collection of neutrosophic cubic fuzzy numbers.




and where . then the following operational laws are defined as fallows.
1. Algebraic Sum

  
1. Algebraic Product

 
1. Union


  
1. Intersection

 
1. Complement

  
1. Containment




 And     and    must holds.
1. Equality

 that is



 this shows that .  .
1. 
  For  

  
1. 
 For  

  
1. Aggregation operators based on the NCFN
3.  Arithmetic Bonferroni mean operators
The idea of Bonferroni mean (BM) was first presented by Bonferroni, which is defined as follows:



Definition 4 Let denotes numbers of crisp data. For any  


 the equation represent the Bonferroni mean operator furthermore if we insert  then equation is reduced into the generalized mean operator which is stated as below.










if   and   then the above equation produces the very known arithmetic mean which may be stated as fallows ; 



Definition 5 Suppose  and   be the  numbers of crisp numbers. If


  then  is called the arithmetic Bonferroni (AB) mean hopefully, the arithmetic Bonferroni mean must holds the following results:
1. 
 
1. 
 
1. 


 for all  that is  is monotonic.
1. 
If we insert y=0 then the above equation generates the arithmetic mean. That is 


1. Neutrosophic Cubic Fuzzy Arithmetic Bonferroni Mean
Definition 6 suppose


shows the collection of neutrosophic cubic fuzzy numbers (NCFNs). Let for any  

  is called to be the neutrosophic cubic fuzzy arithmetic Bonferroni mean operator.
4. Some useful results about Neutrosophic Cubic Fuzzy Arithmetic Bonferroni Mean

Theorem 1 suppose  and

shows 

the collection of NCFN. Then the aggregated value is calculated using the operator  ,and which is represented as below, 

  



  Proof By using the operational laws on NCFN we have to write    

 Now we have the following equation

  

  

Now using the operational laws of neutrosophic cubic sets this equation give NCFABM operator  given by above equation. In addition it also satisfies the following condition

  



     

 .
Which gives the required proof.
4. Some more efficient and desirable features 
Now we will discuss some more properties of neutrosophic cubic fuzzy arithmetic Bonferroni mean operator which are shown below.

Theorem 2 Idempotency:	suppose 

denotes the collection of NCF numbers then by aggregated operator we have to write

 

 

Theorem 3 Commutativity:	suppose 

 be denotes the collection of NCF numbers then we have,

  


Let   be any permutation of Then

  

                                             

 

Theorem 4 Boundedness:	suppose 

 denotes the collection of NCF numbers, and also suppose that,

  and



  For any  then  .Which gives the boundedness.



The special case can be obtained quite easily if parameter  and  are modified in   then the following results are obtained as follow:

if    then we have to write,

 

  

which we call the generalized neutrosophic cubic fuzzy arithmetic mean  
1. Weighted Neutrosophic Cubic Fuzzy Bonferroni Arithmetic Mean
Obviously, the weighted aggregation operator kept a significant role in decision-making processes and several others arithmetic.to aggregate information by weighted aggregation operator is most common trend in running time. Therefore we proposed a weighted aggregation operator based on neutrosophic cubic fuzzy Bonferroni arithmetic mean (WNCFBAMx,y) which are shown as fallows.






Definition 7 Let  denotes the collection of NCF numbers, anddenotes the weight vector of    where as  represent the importance degree of  such that and  	




 for  .So for any 	   is said to be weighted neutrosophic cubic fuzzy arithematic Bonferroni mean operator.

Theorem 5  suppose and







shows  the collection of NCF numbers, where as weight vector is indicated by which satisfies   and    for   , then the aggregated value is calculated using the 	operator  	    


 
Proof	The proof is not included here because it can be prove easily on same line as the theorem  sated above.
Note: Remaining theorems can easily proof on same line as we have discussed already in previous section.
1. An Approach to MCDM issues by weighted neutrosophic cubic fuzzy arithmetic Bonferroni mean operator with aid of parametric evaluation 
In this section we proposed an algorithm for MCDM method based on neutrosophic cubic fuzzy Bonferroni mean operator and illustrate it with numerical example.
6.  Algorithm







To interested in MAGDM issues with neutrosophic cubic numbers let us we consideredbe any finite set of alternatives and denotes any finite collection of attributes having weight vector.such that  satisfying  . The necessary steps included in MCDM are defined as fallows.

STEP-1 Formation of NCF decision matrix of the form looking like 

STEP-2 Constructed decision matrix is aggregated by  to q attributes.

STEP-3 Calculation the values of alternatives by utilizing score formula technique.

STEP-4 Thealternatives are rank on basis of their score card. 
7.2	Numerical example and Investigation

A cellphone merchants selects three different brands of cellphones i-e as alternatives and considers three different parameters as the evaluation criteria:
1. 
  denotes hardware composition.
1. 
  denotes software chain.
1. 
  denotes market level of brand. 




The weight vector for chosen attributes is suggested of the form  the decision experts gives the evaluation values of favorable alternatives on the criteria  in the form neutrosophic cubic fuzzy numbers. Thus, the required assessment data can be represented by neutrosophic cubic decision matrix .

Step:1 Initially we calculated the neutrosophic cubic fuzzy decision matrix .which are shown in table-1.


  
Decision matrix table 1



Step:2 To substitute  in equation # so in this step the said cubic fuzzy decision matrix is aggregated by aid of neutrosophic cubic fuzzy arthematic Bonferroni mean aggregation that  so the following outputs are shown as fallows.

  

  

  

Step:3 By using equation # the score values  are found.



  ,  and  

Step:4 In last step the selected alternatives are ranked on the basis of their score card strategy which indicates that .
Case 2:


By letting  in desired formula i-e  for the same decision matrix the following values are carried out
The same steps are repeated once again we get the following data.
Step:2

 

 

 
Step:3



 ,  and 
Step:4

.

Case 3:


By letting  in desired formula i-e  for the same decision matrix the following values are carried out.
Step:2

 

 

 
Step:3



 ,  and 
Step:4

.
Leftover Cases:


We observed that due to subjective preference for different values of parameter the ranking order of favorable alternatives remained same in every situation. Hence this shows the reliability, solidity and viability of the designed tool. So the proposed work gives the most optimistic calculation instead all other existing MCDM models based arithmetic Bonferroni mean .by setting the values of parameter from 0 to 5 graphically representation of each alternatives are shown below.
[image: ]
	Figure: 7.1
[image: ]
Figure:7.2
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Figure:7.3

1. Conclusion


In this paper we have moved towards a new conceptualization of arithmetic Bonferroni mean operator for neutrosophic sets environment. we developed a new aggregation tool  with two parameters  and deliberate with some desirable key features of designed operator for multiple values of parameter. Some most appropriate properties of proposed tool are also included. Furthermore, we inserted a few necessary theoretical results based on neutrosophic cubic fuzzy arithmetic Bonferroni mean aggregation operator.
Furthermore, we put-up the developed aggregation tool for multiple criteria issues with neutrosophic cubic numbers. At, last a numerical example is used to illustrate the validity of the exhibit approach in group descion-making problems. In group descion-making problems, because the oracle routinely come from different specialty field and have non identical framework and measure of knowledge, they usually have disunite and fork opinions , judgement as well as school of thoughts.The graphically depiction of tabulated data is also an open view for challengers and rest of the work.in future I suggest this tool could be used for several MCDM purposes.
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