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Abstract 
In this article, stretch esteemed intuitionistic trapezoidal neutrosophic fuzzy graph 

(ITrNFG) of SPP, which is drew on trapezoidal numbers and ITrNFG. Hear a genuine 

application is given an illustrative model for ITrNFG.  Additionally Shortest way is determined 

for this model. This present Chola period buildted temple SPP checked with Dijkstra's 

Algorithm. 
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I. INTRODUCTION 
 

J.Ye introduced decision making Neural Computing and Applications. [10] and ye[12] 

trapezoidal fuzzy numbers are applied rather than triangular fuzzy numbers Chiranjbe jana [11] 

extended interval trapezoidal neutrosophic set and define trapezoidal, triangular neutrosophic 

score and accuracy function.  P.Jayagowri [19] Using Trapizoidal Intuitionistic Fuzzy Number to 

Find Optimized Path in a Network. [21] G Kumar, discussed Algorithm for shortest path 

problem in a network with interval valued intuitionistic trapezoidal fuzzy number 

Section II, introduced some basic concepts related to definitions. Section III, introduced 

ITrNFG proposed algorithm and find SPP using that proposed algorithm. Section IV, we apply 

real life application. The application has Chola period buildted temple and find its SPP using 

ITrNFG proposed algorithm. Section V verified shortest path on Chola period buildted temple 

with Dijkstra’s algorithm. Conclusion is given in section VI.  

II. METHODOLOGY 

 

In this section we explain some important definition. 
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 Let  , ,

 and 

, ,

 both  intuitionistic trapezoidal neutrosophic numbers. 

Therefore following procedure is hold:                                                                                 

(1)  

 

, , , 

 
 

We propose definition of score and accuracy functions for an intuitionistic trapezoidal 

neutrosophic number.  

 

Definition 2.2 [10] 

 Let , ,

 be an intuitionistic trapezoidal neutrosophic number, 

then defined as their score functions 

 

-----------------    (1) 

Where the higher value of  , larger the intuitionistic trapezoidal number . 

 

III. INTUITIONISTIC TRAPEZOIDAL NEUTROSOPHIC FUZZY GRAPH 

ALGORITHM 

In this research, we using proposed algorithm for finding shortest path. 

 

 

Step :1 

Let  and  the source node  

as . 

Step: 2 

Find minimum   
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Step : 3  

If the minimum value of  .   then the lable node  as . If minimum arise 

related to more than one values of . Their position we choose minimum value of . 

Step: 4 

Let the destination node be   . Here source node is .  We conclude a score function 

and we finds minimum value of intuitionistic trapezoidal neutrosophic number.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     

Step: 5 
We calculate shortest path problem between source and destination node. Review the label of 

node 1. Let it be as . Now review the label of node A and so on. Replicate the same 

procedure until node 1 is procured. 

Step: 6 
The shortest path can be procured by combined all the nodes by the step 5. 

IV. DATA ANALYSIS 

 To find shortest path on Chola period buildted temples using  

intuitionistic  trapezoidal neutrosophic fuzzy graph. 

 

 

1. Amarasundreashwarar Temple   2. Gangai konda cholapuram 

                      
3. Thiruvanai Kovil     4. Moovar Kovil 

                                 
5. Shri Suryanar Temple    6. Brihadeeswarar Temple 
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7.  Airavatesvara Temple 

                                       
  

Here we consider source node is Amarasundreashwarar Temple and destination node is Shri 

Airavatesvara temple. To find shortest path on Amarasundreashwarar Temple to Shri 

Airavatesvara temple.   

 
Fig 3:  A graph of Chola period buildted temples 

Here distance between one temple to another temple is calculated in kilometers. The numerical 

value of the distance is converted to ITrNFG with the help of through trapezoidal signed 

distance. 

 The given distance (kilometer) converted to neutrosophic number.   We converted 

neutrosophic number as  are membership function &  are non-
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membership function. These functions converted to fuzzy trapezoidal numbers using trapezoidal 

signed distance . Finally converted interval-valued intuitionistic trapezoidal 

neutrosophic fuzzy number. 

 Here, Apply the ITrNFN in our algorithm to find shortest path to India famous 

seven tourist place 

 

Edges Intuitionistic trapezoidal fuzzy neutrosophic numbers 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Table 1:   Intuitionistic trapezoidal fuzzy neutrosophic edge weight. 

Iteration: 0 
 Assume the initial value 

 . 

Here we assume  is the Amarasundreashwarar Temple. 

Iteration: 1 
  In this iteration was calculated through proposed algorithm from Chola period 

buildted temples, Amarasundreashwarar Temple to Airavatesvara temple. 

ITrNSP is calculated to Amarasundreashwarar Temple from Gangai konda cholapuram  . 
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The labeled node is Gangai konda cholapuram and minimum provided corresponding node is 

Amarasundreashwarar Temple.  

Minimum Node 
Labeled 

Node 
Path Node 

Amarasundreashwarar 

Temple 

Gangai 

konda 

cholapur

am    

 

Iteration: 2 
 The node Thiruvanai Kovil has two forerunner node, they are  

Amarasundreashwarar Temple  and Gangai konda cholapuram  .  

 ITrNSP is calculated to Thiruvanai Kovil from Amarasundreashwarar Temple  and Gangai 

konda cholapuram . 

 Here, the labeled node is Thiruvanai Kovil and the minimum provided 

corresponding node is Gangai konda cholapuram Temple .  

 

Minimum 

Node 
Labeled Node Path Node 

Gangai konda 

cholapuram   

Thiruvanai 

Kovil 

 
 

 Iteration: 3 
 The node Moovar Kovil was forerunner node of Thiruvanai Kovil.  

ITrNSP  is calculated to Moovar Kovil from Thiruvanai Kovil. 

Here the labeled node is Moovar Kovil and the minimum provided corresponding  node is  

Thiruvanai Kovil. 

 

Minimum 

Node 
Labeled Node Path Node 

Thiruvanai 

Kovil 
Moovar Kovil 

 
 Iteration: 4 
 The node Shri Suryanar Temple was forerunner node of Gangai konda 

cholapuram .  

ITrNSP is calculated to Shri Suryanar Temple from Gangai konda cholapuram.  

Here the labeled node is Shri Suryanar Temple and the minimum provided corresponding node is 

Gangai konda cholapuram .  

 

Minimum 

Node 
Labeled Node Path Node 
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Gangai konda 

cholapuram 

 

Shri Suryanar 

Temple 

 
 

Iteration: 5 
 The node . Brihadeeswarar Temple has three forerunner node, they are   Gangai 

konda cholapuram , Moovar Kovil and Shri Suryanar Temple.   

 ITrNSP is calculated to Brihadeeswarar Temple from Gangai konda cholapuram , Moovar Kovil 

and Shri Suryanar Temple .  

 Here, the labeled node is Brihadeeswarar Temple and the minimum provided 

corresponding  node is Gangai konda cholapuram .  

 

Minimum 

Node 

Labeled Node Path Node 

Gangai konda 

cholapuram  

 

Brihadeeswarar 

Temple 

 
  

Iteration: 6 
 The node Shri Airavatesvara Temple has two forerunner node, they are Shri 

Suryanar Temple  and Brihadeeswarar Temple.  ITrNSP  is calculated to Shri Airavatesvara 

Temple from Shri Suryanar Temple  and Brihadeeswarar Temple. 

 The labeled node is Shri Airavatesvara Temple and the minimum provided 

corresponding  node is Shri Suryanar Temple.  

Minimum 

Node 
Labeled Node Path Node 

 Shri Suryanar 

Temple 

Shri 

Airavatesvara 

Temple 
 

 

Since Shri Airavatesvara Temple is the destination node. 

 We calculate SP to destination node to source node.  Since  

Labeled Node Minimum Node 

Shri Airavatesvara Temple Shri Suryanar Temple 

Shri Suryanar Temple. Gangai konda cholapuram 

Gangai konda cholapuram Amarasundreashwarar Temple 

 

 Therefore the Chola period buildted temples intuitionistic  nether trapezoidal 

neutrosophic fuzzy graph shortest path is  
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Fig 4:  SP from Amarasundreashwarar Temple to Shri Airavatesvara temple.[ 

 

V. SHORTEST PATH ON DIJKSTRA’S ALGORITHM 
 In the above real life application, we clarify another method of SPP using Dijkstra’s 

algorithm. In this SPP, we use direct method of Dijkstra’s algorithm and we assume edge weight 

is Chola period buildted temples km. 

 
Fig 5 : SP for Dijkstra’s Algorithm. 

 Here, we verify Chola period buildted temples shortest  path through 

Dijkstra’s Algorithm.  We have the paths are  

 
Here these two paths   intuitionistic trapezoidal neutrosophic fuzzy graphs and Dijkstra’s 

Algorithm are same. The shortest path is  
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VI CONCLUSION 

  In this article, discovering SP on Chola period buildted temples using   

intuitionistic trapezoidal neutrosophic fuzzy graph. A genuine application is given to act as an  

ITrNFG. Finally checked most brief way SP on Chola period buildted temples with 

Dijkstra'algorithm. 
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