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Abstract— A 3-equitable prime cordial labeling is extension of prime cordial labeling .Splitting graph    ( ) was introduced 

by Sampath Kumar and Walikar [6]. For a graph   the splitting graph   of    is obtained by adding a new vertex    
corresponding to each vertex   of    such that   ( )   (  ).  In this paper we prove the splitting graph of cycle  , path   , 

bistar      and wheel     admits 3-equitable prime cordial labeling. 
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I.  INTRODUCTION 

 

Graph labeling deals with assignment of integers to the 

vertices or edges or both subject to certain conditions. Most 

graph labeling methods trace their origin to one introduced 

by Rosa in 1967 [5]. Graph labeling is an active area of 

research in graph theory which has rigorous applications in 

coding theory, communication networks, optimal circuits 

layouts and crystallography. In this paper, we consider only 

finite, simple undirected graphs. We consider a graph G = (V 

(G), E (G)) and we let |V (G)| = p and |E (G)| = q. For graph 

theoretic notations and terminology we follow Harary [3] and 

for number theory we follow Burton. A labeling of a graph G 

is a mapping that carries vertices and edges into a set of 

numbers, usually integers.Any graph labeling will have the 

following three common characteristics: 

1. A set of numbers from which vertex labels are 

chosen; 

2. A rule that assigns a value to each edge; 

         3. A condition that this value has to satisfy. 

 

 An excellent survey of graph labeling and various types of 

graph labeling can be found in Gallian.Cordial labeling was 

introduced by Cahit in 1987 [1]. The concept of prime 

cordial labeling was introduced by Sundaramet al [7]. The 3-

equitable prime cordial labeling is an extension of prime 

cordial labeling introduced by Murugesan et al [4] in the year 

2013. 

 

 A 3-equitable prime cordial labeling of a graph G with 

vertex set V (G) and edge set  E(G)  is a bijection  f : V (G) 

→{1, 2, 3, . . .,|V (G)|} such that the induced edge function  f 

: E(G)   {0, 1, 2} defined by  (    )    =        

 1 if  gcd(f(u), f(v)) = 1  andgcd( f(u) + f(v), f(u) − 

f(v)) = 1; 

 2 if  gcd(f(u), f(v)) = 1  and  gcd( f(u) + f(v), f(u) − 

f(v)) = 2; 

  0    otherwise. 

satisfies the condition |   (i) −   (j) | ≤ 1,  0  ≤  i,  j  ≤ 2, 

where   (0),   (1),   (2) denote the number of edges with 

label 0, 1 and 2 respectively under  f.  A graph which admits 

3-equitable prime cordial labeling is called a 3-equitable 

prime cordial graph. 

 

II. RELATED WORK  

 

Murugesan et al [4] introduced 3-equitable prime cordial 

labeling and proved that standard graphs such as cycle , Path, 

Star graph and complete graph are 3-equitable prime cordial 

labeling. SwetaSrivastav and Sangeeta Gupta prove that 

cycle with one chord, twin chord and the split graph of star 

are 3-equitable prime cordial graph. 

 

III. RESULTS AND DISCUSSION 

 

Theorem 1: 

The splitting graph of path admits  3-equitable prime cordial 

labeling. 

 

Proof: 

A trail with distinct vertices               is called path   . 

We obtain splitting graph of path  by adding vertices  
  

  
       corresponding to the vertices             . The 

total number of vertices and edges are denoted as  
| (  (  ))| = 2n    and    | (  (  ))| = 3(n-1) 

We define the vertex labeling  

   (  (  ))→{          } as follows 

Case 1: when   is even  

 (  ) = (    )      

 (  
 )                 
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Subcase 1:  when     (     ) then define  

 (  
 )       

Case 2: when   is odd 

 (  ) =         

 (  
 )  (     )          

Subcase 1:  when    (     ) then define  

 (  )        

Using the above equation the edge labels are computed. We 

define the edge labeling as    (  (  ))→{     } 
 (      )  = 1 , 

 (  
     )and (       ) = 2, 

 (      
 )and (        ) = 0 

The number of edges with label '0', '1', '2' are 

  ( )    ( )     ( )       

Thus the condition|  (i) −   (j) | ≤ 1, for all 0 ≤  i,  j  ≤ 2 is  

satisfied. 

Hence   (  ) admits 3-equitable prime cordial labeling. 
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Figure 1:Splitting graph of path    

Theorem 2: 

The splitting graph of cycle for        admits 3-equitable 

prime cordial labeling. 

Proof: 

Let    be the cycle  with vertices              .We obtain 

splitting graph of cycle  by adding 

vertices           corresponding to the vertices 

            . The total number of vertices and edges are 

denoted as 

| (  (  ))| = 2n    and    | (  (  ))| = 3n 

We define the vertex labeling as    (  (  ))→{        } 

When        the labeling of    is given as follows. (  )  
                   

 (  )                        (     ) 

 (  )                 (     ) 

 (  )                              

When       the labeling is given as follows 

 Case 1: When    is odd  

 (  )                     

 (  )                       

 Case 2:  When    is even  

 (  )                      

 (  )                            

Subcase :   (     ) 

 (  )          

 (  )               

Where         (when  n is odd) and        ( when n 

is even) 

We define the vertex labeling as    (  (  ))→{     } 
.Using the above equation the edge labels are computed as 

follows . 

Case 1: When   is odd 
 (    )              (    )

            (      )               (    )
 

            (    )    ,            

                  (       )    ,              

                 (      ) =1,            

 (    )   ,           (     ) 

                      (       ) = 2,           (     ) 

         (    )             

Case 2: when   is even 

      (    )                (     ) 

      (      )                       

 (    ) = 2                        (     ) 

The number of edges with label '0', '1', '2' are 

  ( )    ( )     ( )     

Thus the condition|  (i) −   (j) | ≤ 1, for all 0 ≤  i, j  ≤ 2 is  

satisfied. 
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Hence   (  ) admits 3-equitable prime cordial labeling. 
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Figure 2:  splitting graph of cycle    

 

Theorem 3: 

The graph   (    ) admit 3-equitable prime cordial labeling. 

Proof: 

The bistar      is a graph obtained by joining the center 

(apex) vertices of two copies of      by an edge with vertex 

set {               }  where       are pendant 

vertices. We obtain splitting graph of bistar by adding 

vertices                   corresponding to the vertices 

         where      . The total number of vertices 

and edges are denoted as | (  (    ))|  =4(n+1)    and    

| (  (    ))| = 6n+3 

We define the vertex labeling as 

   (  (    ))→{         (   )} as follows 

Let    be the highest prime number < 4(n +1) 

 ( )            (  )        ( )      

 (  )    (   ) 

 (  )                   

 (   )                   

 (  )     
                

 (   )                    (except   ) 

We define the edge labeling as 

   (  (    ))→{     }   Using the above equation the edge 

labels are computedas follows  

 (   )  =   0 , (  ) =  1 ,   (   )    2         

 

 (    )             

     (    )=  0          

 (   
 )              

 (    )   = 1                   

 (     ) = 2                     

 (   
 )                      

 

The number of edges with label '0', '1', '2' are 

  ( )    ( )     ( )        

Thus the condition |   (i) −   (j) | ≤ 1, for all 0 ≤  i,  j  ≤ 2 

is  satisfied. Hence   (    ) admits 3-equitable prime cordial 

labeling. 
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Figure 3: Splitting graph of bistar     

 

Theorem 4: 

The graph   (  )  for      admits 3-equitable prime 

cordial labeling. 

Proof: 
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A wheel graph    is obtained from a cycle   by adding a 

new vertex and joining it to all the vertices of the cycle by an 

edge. The apex vertex is denoted as   and the vertices as  

             .We obtain splitting graph of wheel by adding 

vertices   
    

       corresponding to the vertices and 

  corresponding  to the apex vertex. The total number of 

vertices and edges are denoted as  | (  (  ))|  = 2(n+1)   

and    | (  (  ))| = 6n 

We define the vertex labeling as 

   (  (  ))→{      (   )}as follows 

 ( )    

 (  )     

 (  
 )                

Case 1:     (     ) 

we define       then the vertex labeling is given as  

 (  )        (  
 )      

Case 2:     (     ) 

 (  )       except the multiples  of 3) 

 (  
 )    ( (  )) (except the multiples of 6) 

The remaining vertices of     and   
  assign distinct odd and 

even numbers respectively  

Using the above equation the edge labels are computed. We 

define the edge labeling as    (  (    ))→{     } 

 (   
  ) = 0 

  (   )    

 (     )        (      )    

The number of edges with label '0', '1', '2' are  

  ( )    ( )     ( )     

Thus the condition|   (i) −   (j) | ≤ 1, for all 0 ≤  i, j  ≤ 2 is  

satisfied.  Hence   (  ) admits 3-equitable prime cordial 

labeling. 
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Figure 4: Splitting graph of wheel     

IV. CONCLUSION AND FUTURE SCOPE  

By using a property from number theory,we proved 3-

equitable prime cordial graph for some standard splitting 

graphs. To investigate similar results for other family as well 

in the context of different graph labeling problems is an open 

research area. 
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