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Abstract: A vertex   in a connected graph   is said to resolve a pair of vertices       in   if the distance from   to   is not equal to the distance 
from   to  . A set   of vertices of   is a resolving set for   if every pair of vertices is resolved by some vertices of  . The smallest cardinality of 

a resolving set for   is called the metric dimension of  , denoted by        . For the pair of two adjacent vertices       is called the local 

resolving neighbourhood and denoted by        . A real valued function               is a local resolving function of   if               
for every two adjacent vertices         . The local fractional metric dimension of   is defined as  

             |  |                                       

where |  |  ∑           Let   and   be two graphs of order    and   , respectively. The corona product     is defined as the graph 

obtained from   and   by taking one copy of   and    copies of   and joining by an edge each vertex from the    -copy of   with the     -
vertex of  . In this paper we study the problem of finding exact values for the fractional local metric dimension of corona product of graphs. 
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1. INTRODUCTION  

 Let               be a finite, simple, undirected, 
connected graph. For a graph  ,      is the vertex set of    
and      is the edge set of  , respectively. For any two 
vertices   and   of  ,         denotes the distance 
between   and  ,         denotes the set of vertices   such 
that                . A resolving set of   is a subset   
of      such that             for any two distinct 
vertices   and   of   [6]. The metric dimension of  , 
denoted by       , is the minimum cardinality of the 
resolving sets of  . Metric dimension was first introduced 
in the 1970s, independently by Harary and Melter in [1] and 
by Slater in [2]. 

Let              be a real valued function. For   
      define      ∑        . We call   is resolving 

function of   if              for any two distinct vertices 

  and   of  . The fractional metric dimension, denoted by 

       , is given by 

             | |                                , 

where | |   (    )  Arumugam and Mathew [3], [4] 

formally introduced the fractional metric dimension of 

graphs and obtained some basic results. For an ordered set 

                    of vertices, we use the ordered 

k-tuple    |                               as the 

representation of   with respect to  . If every two adjacent 

vertices of   has distinct representation with respect to   

then   is called as a local resolving set for  . A minimum 

local resolving set is called local basis for  .A local metric 

dimension for  , denote by        , is the number of 

vertices in a local basis for G by Okamoto et al. [5]. From 

the idea of Arumugam and Mathew [3], [4] Okamoto et 

al.[5] we define the local resolving neighbourhood as 

follow.  

For the pair       of two adjacent vertices of  , we define 

the local resolving neighbourhood of the pair       as 

                               Also, for each 

vertex         we define the local resolvent 

neighbourhood of   as                         
        is denote by         and is called the local 

resolving neighbourhood of      . A real valued function 

              is a local resolving function of   if 

              for every two adjacent vertices     
    . The local fractional metric dimension of  , denote 

         is defined as  

            {
|  |                       

             }  

 

where |  |  ∑           In this paper we study the local 
fractional metric dimension of corona product graphs. We 

begin by giving some basic concepts and notations. 

2. CORONA PRODUCT  

Let   and   be two graphs of order   and  , 

respectively. The corona product     was defined by [6]  

as the graph obtained from   and   by taking one copy of   

and   copies of   and joining by an edge each vertex from 

the    -copy of   with the    -vertex of G. We will denote 

by                the set of vertices of   and by 

           the copy of   such that      for every 

    . Figure 1 shows two examples of corona product 

graphs where the factors are non-trivial. 
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Figure 1: From the left, we show the corona graphs 

      and      . 

 

 The join     is defined as the graph obtained from 

disjoint graphs   and   by taking one copy of   and one 

copy of   and joining by an edge each vertex of   with each 

vertex of  . Notice that the corona graph      is 

isomorphic to the join graph     . 

 The fractional metric dimension of corona product 

graphs was studied in [7], besides the dimensions of strong 

fractional metric have been studied in [8], [9], the fractional 

metric dimension of permutation graphs was studied in [10]. 

In this paper we study the local fractional metric dimension 

of corona product graphs. We determine the local fractional 

metric dimension of corona product of graphs for complete 

graph and cycle graph, there are       ,       , 

       and       . 

 

Definition 1.1 [11] Let   be a connected graph of order   

and   (not necessarily connected) be a graph with | |   . 

A graph   corona  ,    , is defined as a graph which 

formed by taking   copies of graphs            of   and 

connecting      vertex of   to the vertices of   . 

Throughout this section, we refer to    as a      copy of   

connected to      vertex of   in     for every   
         .  
We begin by giving some basic concepts and notations.  

The following is presented notation (index) on the graph 

   .  

a. The set point of      is                    with 

           

b. The set point of      is     {           } with 

           

Figure 1 shows example of corona product graphs. 

 

 

3. RESULT 

In this section, we investigate the value of         

   when   and   is a complete graph and cycle graph. 
Previously we called the results of local fractional metric 

dimensions on special graphs. 

Theorem 2.1. For any graph   of order  , 

 

a. For the path graph     ,            . 

b. Forcomplete grah     ,           
 

 
. 

c. For the cycle graph      ,we have 

          {

 

   
            

                               

 

d. For the star graph    ,            . 

e. For the bipartite graph      ,      (    )    

f. Let   be a connected graphs of order  . Then 

           if and only if   is bipartite graph. 

g. Let   be a connected graphs of order  . Then 

         
 

 
 if and only if   is complete graph. 

Theorem 2.2. Let       be a connected graph with 

     , then  

             |     |          

Proof. The graph       is a connected graph. Let 

                  is a local resolving function. Any 

two adjacent vertices               There are three 

possibilities   and  . 

i. If      in the same leaf, then there is             and 

                with      such that        and 

     , we get         {       } local resolving 

function are   (   )           . Therefore, obtained  

     ∑      

    

 (
 
 
) 

because the number of points in the parent is   then, 

     ( ∑      

    

 ∑      

    

   ∑      

    

)

  (
 
 
)  

      ( ∑      

          

 ∑      

   

)

  (
 
 

) 

because ∑            , then 

                   ∑        
 

 
                            

          

 

ii. If     in parent, then there are               with 

   , such that       and      . Local resolving 

neighborhood  

        {                           } so that 

  (    {    })  ∑          
 ∑                  

 

           Therefore, obtained  
 5 9  
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     ∑      

   

       ∑      

    

 (
 
 
) 

      ∑       
  

         
          

 

      ∑       
      

 
          

 

                            ∑       
 

 
          

                                  

 

iii. If    in parent and   in leaf of   , then there are 

            and              , such that       

and      . Local resolving neighborhood         

         (      {   }) so that   (    {    })  

∑      (∑         (   )    
)            . 

Therefore, obtained 

 ∑            ∑       

 

             

   

because the number of points in the parent is  , then  

  ∑            ∑ ∑        
 
   

 
              

  . 

because ∑ ∑        
 
   

 
      , then 

  ∑                   ∑                 

     (∑ ∑        
 
   

 
   )    . 

 therefore, 

                  ∑      

          

                                                      

 

Based on the results of the description above, in order to all 

conditions the maximum values taken from equations 
        are: 

 

∑        
 

 
 

          

 

As a result: 

            

     { ∑      

          

                              }

  
 

 
  

Because ordo of     is   and           
 

 
 then  

              |     |         . 
 

Theorem 2.3. Let       be a connected graph with 

     , then              |     |           

Proof. The graph       is a connected graph. Let 

                  is a local resolving function. Any 

two adjacent vertices               There are three 

possibilities   and  . 

i. If      in the same leaf, then there is             and 

                with      such that        and 

     , we get         {       } local resolving 

function are   (   )           . Therefore, obtained  

     ∑      

    

 (
 
 
) 

because the number of points in the parent is   then, 

     ( ∑      

    

 ∑      

    

   ∑      

    

)

  (
 
 
)  

      ( ∑      

          

 ∑      

   

)

  (
 
 
) 

because ∑            , then 

                   ∑        
 

 
                            

          

 

ii. If     in parent, then there are                 with 

   , such that       and           or       and 

     . Local resolving neighborhood  

        {
                

                         
  

Therefore, obtained  

           

 

{
  
 

  
 ∑         

          

       

∑      

          

 (       ∑      

       

)           

  

                                                         5  

iii. If    in parent and   in leaf of   , then there are 

            and              , such that       
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and      . Local resolving neighborhood         

         (      {   }) so that   (    {    })  

∑      (∑         (   )    
)            . 

Therefore, obtained 

 ∑            ∑       

 

             

   

because the number of points in the parent is  , then  

  ∑            ∑ ∑        
 
   

 
              

  . 

because ∑ ∑        
 
   

 
      , then 

  ∑                   ∑                 

     (∑ ∑        
 
   

 
   )    . 

 therefore, 

                  ∑      

          

                                                      

Based on the results of the description above, in order to all 

conditions the maximum values taken from equations 
        are: 

 

∑        
 

 
 

          

 

As a result: 

            

     { ∑      

          

                              }

  
 

 
  

Because ordo of     is   and           
 

 
 then  

              |     |         . 
 

Theorem 2.4. Let       be a connected graph with 

    and    , then   

             
 

 
|     ||     |  

Proof. The graph       is a connected graph. Let 

                  is a local resolving function. Any 

two adjacent vertices               There are three 

possibilities   and  . 

i. If      in the same leaf, then there is             and 

                such that        and          , 

or       and      . Local resolving neighborhood 

  {           }

 

{
 
 

 
 

{                       }    

{                           }            

{                       } 

{                   } 

     
    

 

 from here obtained 

  (  {           })

 

{
 
 

 
 

          (   )                 (       )       

  (       )    (   )    (       )                           

  (       )    (   )    (       )            

  (       )    (   )    (       )                

     
    

  

based on the description above, 

 ∑  (   )

 

   

   

 ∑  (   )

 

   

 
 

 
  

Because the number of points in the parent is  , then  

                 ∑∑  (   )

 

   

 

   

 
 

 
                                               

ii. If     in parent, then there are               with 

   , such that       and      . Local resolving 

neighborhood 

        {                           } so that 

  (    {    })  ∑          
 ∑                  

 

         . Therefore, 

      ∑      

   

       ∑      

    

 (
 
 
) 

      ∑       
  

         
          

 

      ∑       
      

 
          

 

                    ∑       
 

 
                           

          

                 

iii. If    in parent and   in leaf of   , then there are 

            and              , such that       

and      . Local resolving neighborhood  
  {       }

 {

         {           }    

         {               }            

         {           }    
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so that  

 
  (   {       })

 

{
 
 
 

 
 
 ∑      (  (      )         )

          

      

∑      (  (      )    (       ))

          

              

∑      (  (      )         )

          

      

  

 

Therefore,  

 ∑        (∑       

 

   

)

          

    

because the number of points in the parent is  , then  

  ∑        (∑ ∑        
 
   

 
   )             . 

because ∑ ∑        
 
   

 
        , then 

   ∑                    ∑                 

 (∑ ∑        
 
   

 
   )    . 

   therefore, 

                  ∑      

          

                                                   9  

Based on the results of the description above, in order to all 

conditions the maximum values taken from equations 
     9  are: 

 

∑∑  (   )

 

   

 

   

 
 

 
   

As a result: 

            

     { ∑      

          

                          }

 
 

 
   

Because ordo of     is   and ordo of     is    then  

              
 

 
|     ||  |. 

 

Theorem 2.5. Let       be a connected graph with 

    and    , then   

             
 

 
|     ||     |  

Proof. The graph       is a connected graph. Let 

                  is a local resolving function. Any 

two adjacent vertices               There are three 

possibilities   and  . 

i. If      in the same leaf, then there is             and 

                such that        and          , 

or       and      . Local resolving neighborhood 

  {           }

 

{
 
 

 
 

{                       }    

{                           }            

{                       } 

{                   } 

     
    

  

Therefore, 

  (  {           })

 

{
 
 

 
 

          (   )                 (       )       

  (       )    (   )    (       )                           

  (       )    (   )    (       )            

  (       )    (   )    (       )                

     
    

  

based on the description above, 

 ∑  (   )

 

   

   

 ∑  (   )

 

   

 
 

 
  

Because the number of points in the parent is  , then  

                ∑∑  (   )

 

   

 

   

 
 

 
                                               

ii. If     in parent, then there are                 such 

that       and           or      and      . 

Local resolving neighborhood  

        {
                

                         
 

so that 
           

 

{
  
 

  
 ∑        

          

       

∑      

          

 (       ∑      

       

)          

  

         

iii. If    in parent and   in leaf of   , then there are 

            and              , such that       

and      . Local resolving neighborhood  
  {       }

 {

         {           }    

         {               }            

         {           }    

 

so that  
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  (   {       })

 

{
 
 
 

 
 
 ∑      (  (      )         )

          

      

∑      (  (      )    (       ))

          

              

∑      (  (      )         )

          

      

  

 

Therefore,  

 ∑        ∑       

 

             

    

because the number of points in the parent is  , then  

  ∑        ∑∑       

 

   

 

             

     

because ∑ ∑        
 
   

 
     , then 

  ∑                    ∑                 

 (∑ ∑        
 
   

 
   )    . 

   therefore, 

                  ∑      

          

                                                     

Based on the results of the description above, in order to all 

conditions the maximum values taken from equations 
          are: 

 

∑∑  (   )

 

   

 

   

 
 

 
   

As a result: 

            

     { ∑      

          

                              }

 
 

 
   

Because ordo of     is   and ordo of     is    then  

              
 

 
|     ||  |. 

3. CONCLUSION 

In this paper we have given local fractional metric 

dimension number of corona product of complate graphs and 

cycle graph, namely complete corona complete, cycle corona 
complete, complete corona cycle and cycle corona cycle. We 

conclude this paper with open problems on corona product 

of other graphs. 
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