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Abstract 

The Neutrosophic number is defined to solve the vagueness of the real-life problem and to analysis 

the indeterminacy of the problem, the paper defines a special single valued Decagonal Neutrosophic 

number and De-Neutrosophication formula are formulated using the removal area method and a 

numerical practical example is illustrated of network path edges using Neutrosophic number.  
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Introduction 

World is everywhere uncertain and objects we encounter in the real physical life has vague 

situation. The degree of belongness helps to understand the vagueness of the situation fuzzy sets 

clears ambiguous case L.A Zadeh in the year 1965 introduced fuzzy set which became an eye 

opening in the field of fuzzy logic. This fuzzy logic is one of the tools to solve the imprecision 

problem in a computational way. To handle the vagueness and ambiguity traditional method of set 

theory and number are inadequate to solve it fuzzy is one of the concepts for this purpose. 

Lotfi. A. Zadeh introduced the concept fuzzy set theory later Atanassov extended fuzzy set into 

Intuitionistic set which consists of membership function and non-membership functions. Later in 

1995 Smarandache introduced a concept from Philosophy called Neutrosophy which consists of 

three components truthiness, falsehood and indeterminacy in which a large number of impacts in 

the indeterminate part of the component. Recently researchers around the globe making use of the 

Neutrosophic environment to solve various kinds of real-life problems. Several forms of 

Neutrosophic number like triangular, trapezoidal, pentagonal, hexagonal membership function 

which are both dependent or independent have been manifested and multi-criteria group decision-

making problems are solved using novel Neutrosophic number.  

 

1. Definitions 

 

Definition 1: “Single Valued linear Pentagonal Neutrosophic Number (SVPNN)[2]:  

A single valued linear pentagonal Neutrosophic number   is defined and described as  

   [(              )    [(              )    [(              )     
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Where       [    . The Degree of truth membership function (  )   [    ,  

Degree of Indeterminacy membership function  (  )   [     and  

Degree of falsity membership function (  )   [     are given as: 
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Special Single Valued Linear Decagonal Neutrosophic number: 

 

Definition 2: Special Single Valued Linear Decagonal Neutrosophic Number (SVLDNN): A 

Special Single Valued Linear Decagonal Neutrosophic number   is defined and described as 
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Figure 1 The Representation of special Decagonal Neutrosophic number Graphically 
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        The representation of Special Single Decagonal Neutrosophic(SSVLDN) number is given 

where purple represent membership function, green colour represents indeterminant membership, 

blue represent falsity membership function. 

De-Neutrosophication of Single Valued Decagonal Neutrosophic number using removal area 

method: 

Using area of Removal, the Decagonal Neutrosophic number is converted into the crisp value.   

 

Consider the single valued nanogonal Neutrosophic number: 
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Figure 2: left side area removal of truth membership Figure 3: Right side area removal of 

truth membership 
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Figure 4: left side area removal of Indeterminacy 

membership 
Figure 5: Right side area removal of Indeterminacy 

Figure 6: left side area removal of Falsity membership Figure 5: Right side area removal of Falsity 
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The score function of the Special Single Valued Linear Decagonal Neutrosophic Number 
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Where         
   [    ̃  where   ̃ is weighted average for the truth membership function. 

        
   [  ̃     where   ̃ is weighted average for the Indeterminate membership function 

        
   [  ̃     where   ̃ is weighted average for the Falsehood membership function. 

The score value of the special single valued linear decagonal Neutrosophic number 

De-Neutrosophication Formula 

Rewriting the formula as: 
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4. Illustrative example 

 

A. Neutrosophic edge weight of network problem 

 

Problem to find the critical path of given Neutrosophic environment.  

 

 

 

Activity Duration (days) 

0-1  (                             )                

1-2  (                              )                

1-3  (                                      )                

2-4  (                             )                

2-5  (                             )                 

3-4  (                             )                 

3-6  (                              )                 

4-7  (                             )                 

5-7  (                             )                 

6-7  (                              )                 

 

Table 1: Network path edges of Neutrosophic number 
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Using the formula of de-Neutrosophication the special single valued Decagonal Neutrosophic 

number is converted into a crisp value to calculate the critical path of the network diagram. 

 
Figure 8: network diagram with special single valued Decagonal Neutrosophic number as edge 

weight 

Calculations: 

For the edge 0-1  

 (                             )                

 

Using the De-Neutrosophication formula 
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                                                  Table 2: Crisp value of Neutrosophic number 

Edges Crisp 

value 

0-1 3.1756 

1-2 8.4806 

1-3 12.787 

2-4 6.784 

3-4 3.333 

2-5 3.25 

3-6 9.558 

4-7 5.865 

5-7 3.246 

6-7 9.4806 
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Figure 9: network diagram after the De-Neutrosophication of the Neutrosophic number 

 

 

The possible path for this network 

⓪①②⑤⑦   3.1756+8.4806+3.25+3.246 = 18.1522 

⓪①②④⑦   3.1756+8.4806+6.784+5.865 = 24.3052 

⓪①③④⑦   3.1756+12.787+3.333+5.865 = 25.1576 

⓪①③⑥⑦   3.1756+12.787+9.558+9.4806 = 35.0012 

The critical path for the given network is given by ⓪①③⑥⑦ with weight 18.1522 

 

 

6. Conclusion  

 

Neutrosophic environment determines the indeterminacy of the problem and the paper discusses 

about the Special Linear Decagonal Neutrosophic number and the crisp value is determined by 

applying the removal area method. A network path edges problem is solved using Neutrosophic 

number. In future this can be extended into hesitant Neutrosophic set, Bipolar Neutrosophic 

Environment.  

Funding: “This research received no external funding”  

Conflicts of Interest: “The authors declare no conflict of interest.”  

 

References 

 

[1] Chakraborty, A. Application of Pentagonal Neutrosophic number in shortest path problem. Int. 

Neutrosophic Sci. 2020, 3, 21–28. 

[2] Yang, L.H.; Li, D.M.; Tan, R.P. Research on the shortest on the shortest path solution path 

solution method of interval valued Neutrosophic graphs based on the ant colony algorithm. IEEE 

Access 2020, 8, 88717–88728 

[3] Amala S Richard and A Rajkumar Single Valued Linear Octagonal Neutrosophic Number and 

its Application in minimal spanning tree. Advances in mathematics: scientific journal 

[4] Broumi, S.; & Smarandache, F. New Operations on Interval Neutrosophic sets, Journal of New 

Theory, Neutrosophic environment. Computers& Electrical Engineering. 2015, 69, 705-719. 

[5] Khalifa, H. A. An Approach to the optimization of multi-objective assignment problem with 

Neutrosophic number. International Journal of Industrial Engineering& Production Research. 

2020, 31(2), 287- 294. 

[6] Pramanik, S.; & Biswas P. Neutrosophic number goal programming for multi-objective linear 

programming problem in Neutrosophic number environment. MOJ Current Research & 

Reviews. 2018, 1(3), 135-141. 

[7] A. Chakraborty, S. Mondal, S. Broumi: De-Neutrosophication Technique of Pentagonal 

Neutrosophic Number and Application in Minimal Spanning Tree, Neutrosophic Sets and 

Systems, 29 (2019), 1-18. 

https://doi.org/10.54216/IJNS.200105


International Journal of Neutrosophic Science (IJNS)                                            Vol. 20, No. 01, PP. 59-67, 2023 

67 
       Doi: https://doi.org/10.54216/IJNS.200105    
       Received: August 02, 2022    Accepted: December 05, 2022 

 

[8] J. YE: Prioritized Aggregation Operators of Trapezoidal Intuitionistic Fuzzy Sets and their 

Application to Multi Criteria Decision Making, Neural Computing and Applications, 25(6) 

(2014), 1447-1454. 

[9] Smarandache, F., A Unifying Field in Logics: Neutrosophic Logic, In Philosophy. 1999, 

American Research Press. p. 1-141. 

 

https://doi.org/10.54216/IJNS.200105

