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Abstract: Let         be a graph. A function        {           } be a map where 

    and      For each edge    assign the label |         |    is called  -total 

difference cordial labeling of   if |             |   ,     {           } where 

       denotes the total number of vertices and labelled with    A graph which admits  -total 

difference cordial labeling is called  -total difference cordial graphs. In this paper we probe 

into some of the zero-divisor graph for the  -total difference cordial labeling. 
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1. Introduction 

There are two variations of the zero-divisor graph. One is in the Beck definition in the 

year 1988, in which the vertices represent all elements of the ring [2]. In the year 1999, 

Anderson and Livingston slightly varied the graph, in which the vertices represent only the 

zero-divisor of the given ring [1]. Graph labeling was introduced by Alexander Rosa in the 

year 1967[4,11]. Rosa identified three types of labeling which was later renamed by Solomon 

Golomb[4]. Further developed by Grahamm and Slone in 1980[5]. In the field of Engineering 

and technology labelled graphs has its own application. Cordial labeling was introduced by 

Cahit [3] as a weaker version of graceful and harmonious labeling of graphs, which was later 

extended by Hovey [6]. In [7], Ponraj et al. introduced a new labeling called difference cordial 

labeling. In [7 8 9 10 11], difference cordial labeling behavior of several graphs like path, 

cycle, complete graph, complete bipartite graph, bistar, wheel, web and some more standard 

graphs have been investigated. Seoud and Salman [13], studied the difference cordial labeling 

behaviour of some families of graphs and they are ladder, triangular ladder, grid, step ladder 

and two sided step ladder graphs etc. In this paper we have investigated for the some of the 

zero-divisor graphs.  

 

2.Preliminaries 

Definition 2.1 Zero-Divisor Graph 

 Let R be a commutative ring with identity 1 and let      be its set of zero-divisors. We 

associate a      to   with vertices         { }, the set nonzero zero-divisor of R, and 

for distinct              the vertices   and   are adjacent if and only if       .  We denote 

their zero-divisor graph of   by       if we take vertex set as   (R).  In      , the vertex 0 is 

adjacent to every other vertex.       is a induced subgraph  of       . 

 

Definition 2.2      -Total difference cordial labeling 

Let         be a graph. A function        {           } be a map where     and 

     For each edge    assign the label |         |    is called  -total difference cordial 

labeling of   if |             |   ,     {           } where        denotes the total 
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number of vertices and labelled with    A graph which admits  -total difference cordial 

labeling is called  -total difference cordial graphs. 

In this paper results has been proved for 2-Total difference cordial labeling for some zero-

divisor graphs. 

 

3. 2-Total difference cordial labeling 

Theorem: 3.1 The zero-divisor graph       ,     be a prime number admits 2-total 

difference cordial labeling. 

Proof: Let graph           and     be a prime number. 

The vertex set of   is      {               }  {              } 

The edge set of   is      {            } 

|    |    ; |    |     . 

Define a function        {   } such that                 and  (  )    

and the edge      assigns the label  (    )  |           |;        .  

The total difference of               

The total difference of             

Therefore |             |  |     |   , since it satisfies the condition. 

Therefore the graph   admits 2-total difference cordial labeling.  

 

Theorem: 3.2 The zero-divisor graph       ,     be a prime number admits 2-total 

difference cordial labeling.  

Proof: Let graph G=        and      be a prime number. 

The vertex set of   is      {                     } = {                   } 

The edge set of   is      {                  } 

|    |      ; |    |      . 

Define        {   } such that  

      {
            
            

 ;        and   (  )  {
            
            

 ;          

and the edge      assigns the label  (    )  |           |;       and          

The total difference        
    

 
  

The total difference of          
    

 
  

Therefore |             |  |
    

 
 

    

 
|      since it satisfies the condition. 

Therefore the graph   admits 2-total difference cordial labeling.  

 

Theorem: 3.3 The zero-divisor graph       ,     be a prime number admits 2-total 

difference cordial labeling.  

Proof:  Let graph         ,      be a prime number. 

The vertex set of   is      {                           }  

                                             = {                           } 

The edge set of   is      {                  } 

|    |      ; |    |      . 

Define        {   } such that  
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      {
            
            

 ;        and   (  )  {
            
            

 ;          

and the edge      assigns the label  (    )  |           |;       and          

The total difference        
    

 
  

The total difference of          
    

 
  

Therefore |             |  |
    

 
 

    

 
|      since it satisfies the condition. 

Therefore the graph   admits 2-total difference cordial labeling. 

 

Theorem: 3.4 For the prime number       and     and     the zero-divisor graph 

       admits 2- total difference cordial labeling. 

Proof: Let graph     (   )        and     and     where     are prime numbers. 

The vertex set of   can be partitioned in to two sets       and       

      {               }  {             } 

      {               }  {                } 

The edge set of   is      {                        } 

|    |      ; |    |      . 

Define        {   } such that  

      {
            
            

 ;          and   (  )  {
            
            

 ;          

And the edge       assigns the label  (    )  |           |;         and     

     

The total difference        
    

 
  

The total difference of          
    

 
  

Therefore |             |  |
    

 
 

    

 
|      since it satisfies the condition. 

Therefore the graph   admits 2-total difference cordial labeling. 

 

Theorem: 3.5 For any prime number    , the zero-divisor graph  (     )  admits 2- 

total difference cordial labeling. 

Proof: Let graph     (     ),     be a prime number. 

The vertex set of   is      {                 } 

                                              = {                                 } 

The edge set of   is      {           } 

|    |    ; |    |     . 

Define        {   } such that      {
            
            

 ;         and        and 

the edge     assigns the label        |          |;          

The total difference           

The total difference of               

Therefore |             |  |     |      since it satisfies the condition. 

Therefore the graph   admits 2-total difference cordial labeling. 
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Theorem: 3.6 The zero-divisor graphs   (   )       ,     be a prime number admits 2-

total difference cordial labeling.  

Proof:  Let graph    (   )       ,     be a prime number. 

The vertex set of   is      {                    } = {                  }  

where       

The edge set of   is       {                    }.  

|    |      ; |    |        

Define        {   } such that  

               {
            
            

 ;         and  (  )     

and the edge    ,          assigns the label        |          |;  

 (    )  |           |;           (   )  | (  )      |; 

The total difference        
    

 
  

The total difference of          
    

 
  

Therefore |             |  |
    

 
  

    

 
 |      since it satisfies the condition. 

Therefore the graph   admits 2-total difference cordial labeling. 

 

Theorem: 3.7 The zero-divisor graphs  (   )       ,     be a prime number admits 2-

total difference cordial labeling. 

Proof: Let graph    (   )       ,     be a prime number. 

The vertex set of   is      {                        } = {                      } 

where           

The edge set of   is      {                                           }.  

|    |      ; |    |        

Define        {0,1} such that                     , 

      {
            
            

;         and   (  )   . 

and the edge                                     assigns the label  

       |          |;        |          |         |          |  

 (    )  |       (  )|;           (   )  | (  )      |;  

 (   )  | (  )      |;  (   )  | (  )      |;       |         |  

      |         |. 

The total difference              

The total difference of                

Therefore |             |  |           |      since it satisfies the condition. 

Therefore the graph   admits 2-total difference cordial labeling. 

 

Theorem: 3.8 The zero-divisor graphs  (   )       ,     be a prime number admits 2-

total difference cordial labeling. 

Proof: Let graph    (   )       ,     be a prime number. 

The vertex set of   is      {                      } = {                    } 

where         
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The edge set of   is      {                                }.  

|    |      ; |    |      

Define        {   } such that              , 

      {
            
            

;         and   (  )    

and the edge                           assigns the label  

;        |          |         |          |;  

 (    )  |       (  )|;        ;  (   )  | (  )      |   

 (   )  | (  )      |;       |         |  

The total difference        
    

 
  

The total difference of          
    

 
  

Therefore |             |  |
    

 
  

    

 
 |      since it satisfies the condition. 

Therefore the graph   admits 2-total difference cordial labeling. 
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