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Abstract:  

If   a bijection   from     *        | |  | |+  as well as  ( )  * ( )   ( )+    is 

constant for all     and  ( )  *        | |+, Reverse super edge magic (RSEM) is a graph 

 (   ). The smallest of all k, where the minimum is indicated by    ( ), and it runs through 

all RSEM labelings of  , is the graph  's RSEM strength. The RSEM strength of some graph 

families can be found here. 
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1. Introduction: 

Avadayappan S et al. established the notion of graph magic strength (MS) in [1]. That is, 

 ( )       * (  )     is a magic labeling of  + and They have derived the MS of various 

graph families. The minimum of all  (  )  is described as   ( ) , where the minimum is 

described over all super edge-magic (SEM) labelings   of  . Avadayappan S et al. [2] 

introduced the super MS of a graph  , The minimum of all  (  ) is described as   ( )  where 

the smallest is described in all super edge-magic (SEM) labelings   of  . In [3], Swaminathan V 

and Jeyanthi P calculated the SEM strength of a few graph families. Jeyanthi P and Selvagopal P 

discovered the k-super MS of all lengths can be considered as k-polygonal snakes and the 

  super MS of a chain of any two-connected simple graph  . They also make a conjecture 

regarding the    super MS of    for           [4]. Sharief Basha S and Madhusudhan 

Reddy K showed in [5] that few various festoon trees have reverse super edge-magic (RSEM) 

strength. Faraha Ashraf et al. introduced a graph's total H-irregularity strength, premised on this 

parameter, also demonstrated the accurate values of this parameter for some families of graphs 

[6]. In [7], R. Ichishima,  exhibited a connection between the super MS and a particular type of 

strength, which leads us to sharp bounds for the super MS of SEM graphs. In [8],  Mathew 

Varkey T. K  and  Mini. S. Thomas was the determined reverse process (RP) of graphoidal of a 

MS is called reverse graphoidal (RG) MS and proved RG MS of Parachute, Armed Crown 

graph. The  RP of magic graphoidal strength is presence as RG MS and also proved to RG MS of 

Path, Star, Comb, and ,     -  determined by Mathew Varkey T.K  and  Mini.S.Thomas [9]. For 

any integers      , I Nengah Suparta and I Gusti Putu Suharta proposed bounds for the join 

graph's edge irregularity strength      ̅̅̅̅  in [10]. In [11], Yeni Susantia et al. mirror-staircase, 

double staircase, and staircase graphs determined the precise value of total edge irregularity 

strength.  In [12], Rikio Ichishima et al. given formulas for such edge-strength of some graph 

classes whose line graphs are defined in terms of various graph operations.  

 

We also take note of the following truth. let   be a SEM labelling of a valence   (   )  graph 

 ,                  ( )  then  (  )  * ( )    ( )+     . When all the constants acquired 

at each edge of   are added together, we get 

   ∑  (  )   ( )  ∑  ( ) ( )   ( )                                                         (1) 
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Lemma 1: RSEM is a graph   with   vertices and   edges if a bijective function     ( )   
*         + contains   consecutive numbers in the set   * ( )   ( )     ( )+ spreads 

to the graph   was RSEM labelling using the reverse magic constant        , which 

       ( ) and  

  * ( )   ( )     ( )+  *(   )    (   )    (   )       (   )   + 
 

Theorem 1: For each odd  ,   , the graph   , which is a cycle with a chord consisting of two 

vertices at a distance of 3, is RSEM. 

Proof: Let's call the graph G and    s a chord consisting of two   (   ) vertices distance by 

3. 

Let  ( )  *          +  Next join as a chord for  , combine the vertices    and      so that 

(      )   .   has   vertices and    edges, as shown. Define the vertex labelling    ( )  
*       +  then 

 (  )  {

   

 
                        

     

 
                  

 

Note that  

  * ( )   ( )     ( )+  *
   

 
 
   

 
   

    

 
+  is a collection of consecutive integers. 

As a result of Lemma 1,   extends to an RSEM labelling of   with valence         
   

 
. 

Theorem 2: For every odd    ,    (     )  
    

 
. 

Proof.  For every odd     ,    (     )  
    

 
. 

Let   be a RSEM labelling with valence   of the graph      . Then, by applying (1) to      

and       we get  

       Where    ,   (     ) are the adjacent    vertices    in      . Again 

    ∑  ( )    * ∑  (  )   ∑  (  )   ∑  (  )+
 
   

 
   

 
    where     (     )  are 

the vertices in       that are adjacent to the rim vertices    of   . 

     ∑  ( )    *,∑  (  )  ∑  (  )  ∑  (  )  ∑  ( )   
 
   

 
   

 
   -  ,∑  (  )  

 
   

∑  (  )  ∑  (  )
 
   

 
   -   ∑  (  )

 
   +  

                  ,(    )  (    )      -  *,        -  ,        -  

                        ∑  (  )+
 
    

Hence,         *
  (    )

 
 
  (    )

 
+
 

  
∑  (  )
 
   } 

                      *
  (    )

 (  )
 
  (    )

 (  )
+
 

  
,       -} 

                     *
      

 
 

 

  

 (   )

 
+  
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                    *
     

 
 
   

 
+   

              
    

 
  

   i.e.,   
    

 
 

Thus, For every odd    ,    (     )  
    

 
. 

 Therefore,                      (     )  
    

 
. 

Theorem 3: For every odd    , 
    

 
    (     )  

    

 
. 

Proof: We known that       has    vertices and    edges. 

In      , let   (      )  define the second degree vertices 2,   (     )  the third 

degree vertices, and    (     ) the fifth degree vertices. 

Let   represent the RSEM labelling of the graph       with valence  . Then, applying (1) to 

     and     , we obtain 

    ∑  ( )    * ∑  (  )
  
     ∑  (  )

 
     ∑  (  )

 
   +  

        ∑  ( )    *,∑  (  )
  
    ∑  (  )

 
    ∑  (  )

 
    ∑  ( )   -   ,∑  (  )

  
    

           ∑  (  )
 
    ∑  (  )

 
   -  ∑  (  )

 
     ∑  (  )+

 
     

        ,(    )  (    )       -  *(         )  (        )  
            (       )   (       )+ 

         
  (        )

 
 *

   (     )

 
 
  (    )

 
 
 (   )

 
  

 (   )

 
+ 

Thus,         2
 

  
0  (     )    (    )  

 (   )

 
  

 (   )

 
13  

                     2
 

 
0      

   

 
 
 (   )

 
 13 

                    2
 

 
0
            

 
13  

              
    

 
  

Thus, For every odd    ,    (     )  
    

 
. 

Therefore, Thus, For every odd    ,    (     )  
    

 
.  

Theorem 4: Let   denote the graph formed by an odd cycle   (   ) with a chord connecting 

two vertices at a distance of 3. Then, for all odd    ,    ( )  
    

 
. 

Proof: Let  ( )  *           +. Then, using theorem 1, connect the vertices vertices    and 

     to form a chord for  ,    ( )  
   

 
 for every     . 

Let  ( )  *           +. By theorem 1, join the vertices    and      as a chord for  , for all 

odd    ,    ( )  
    

 
.  

Assume   is a RSEM labelling of the graph   with valence  . Then, applying (1) to     and 

     , we get 

 (   )   ∑  ( )   ( )  * ∑  (  )
 
   

  (   )

   (  )    (    )+  

         ∑  ( )   ( )  {[∑  (  )
 
    ∑  ( )   ( ) ]  ∑  (  )

 
     (  )  

                                     (    )}  
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         *(   )  (   )    (    )+  *,      (    )-  
                                     ,       -   (  )   (    )+  

         
(   ),        )

 
 *

(    )(    )

 
 
 (   )

 
 
   

 
+  

        (    )  *(    )  
   

 
+  

      
   

 
  

Since   is odd,   
   

 
 implies   

   

 
 

Thus, for all odd    ,   ( )  
   

 
.  

Therefore, for all odd    ,    ( )  
   

 
. 

Theorem 5: Let    denote the ladder graph       and         be the graph containing the 

connecting an edge at every vertex of   . Then, for odd       ( )  
    

 
. 

Proof: Let  (  )  *                      + and  

 (  )  *                       (   )      +. 

Let   
  and   

  be the vertices is adjacent to the    and    respectively in      . Then  

 (     )  *        
    

        and  (     )  *                       
      

    

  (   )      +. The graph       has    vertices and        edges.  

We have                      ∑  (  )   ( )  ∑  ( ) ( )   ( )  

(    )  *(    )  (    )    (    )+  * ∑  ( ) ( )    , (  )  
                            (  )   (  )   (  )-   ,∑ ( (  

 )   (  
 ))-+ 

     

                    .
    

 
/ (     )  *        0.

   

 
/ .

    

 
/  .

   

 
/ .

     

 
/       

                         .
   

 
/ .

   

 
/  .

   

 
/ .

    

 
/1+  

                    .
    

 
/ (     )  *        0

          

 
 
          

 
      

                          .
    

 
/1  

         

 
+  

                   .
    

 
/ (     )  *        0

       

 
1+  

                   .
    

 
/ (     )  0

            

 
1   

                   .
    

 
/ (     )  (         )  

(    )  .
    

 
/ (     )  (    )(    )  

                 
     

 
       

                 
    

 
  

Thus, for odd  ,    ( )  
    

 
. 

Therefore, for odd  ,    ( )  
    

 
  

Theorem 6: If   is odd Then 3-star      is RSEM. Then, for odd  ,    ( )      .  

Proof: Let   is odd. Assume      be the degree of vertex   in      and 3 is the length of       

path of             for      . 

The paths are RSEM and since        , when     the out come is true. Assume that   is an 

odd number and     with      vertices and    edges.  
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We have                      ∑  (  )   ( )  ∑  ( ) ( )   ( )  

(  )  *(    )  (    )    (    )+  * (   )   ∑  ( ) ( )    
∑  (  )     +  
We have                      ∑  (  )   ( )  ∑  ( ) ( )   ( )  

(  )  *(    )  (    )    (    )+  * (   )   ∑  ( ) ( )    
∑  (  )     +  
(  )  *(    )  (    )    (    )+  * (   )   ,        

(    )-  0(    )  .
    

 
/  .

    

 
/    (    )1  .   (    )    

    

 
/+  

(  )  
  

 
(    )  * (   )   .

    

 
/ (    )   .

  

 
/ (    )  0(    )  

   

 
.     

    

 
/1  

   

 
(   

    

 
)+  

(  )  
  

 
(    )  *              ,     

        

 
 
        

 
+  

(  )  
  

 
(    )  *        

       

 
+  

(  )  
  

 
(    )  *

                

 
+  

(  )  
  

 
(    )  *

        

 
+  

(  )  
  

 
(    )  

 

 
(        )  

(  )  
  

 
(    )  

  

 
(    )  

(  )  
  

 
(         )  

  
    

 
  

        

Thus, for odd  ,    ( )      .  

Therefore,              ( )         
Theorem 7: The lobster  characterized above is RSEM for total positive numbers    . 

Proof: We define two cases. 

Case 1:   is even 

Let    denotes that the termination vertex of   at          . 

We have                    

   ∑  (  )   ( )  * ∑  (  )
  
     ∑  (  )  ∑  (  )+

 
   

 
     

(    )  *(    )  (    )    (    )+  * (   )   ∑  ( ) ( )    
∑  (  )     +  
                    *(    )  (    )    (    )+  * (        )   ,   

                          (    )  (    )  (    )    (   )-  [(        

                          (   ))  ((    )  (    )  (    )      )        ]+  

                    
(    )

 
(         )  *, 

  

 
(    )   

 

 
(    )-  ,

   

 
.  

                          .
 

 
  / /  

 

 
. (    )  .

 

 
  /      1+   

                    
(    )

 
(  )  *0

  

 
(    )  (     )1  0

 

 
( )  

 

 
(    )      1+   

                    
(    )

 
(  )  *0

       

 
 (     )1  0

 

 
( )  

 

 
(    )      1+   
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(    )  
(    )

 
(  )  *0

       

 
1  0

         

 
1+   

                  
    

 
  

Thus, for even       ( )  
    

 
. 

Therefore, for even       ( )  
    

 
. 

Case 2: If    is odd 

   ∑  (  )   ( )  * ∑  (  )
 
     ∑  (  )  ∑  (  )

 
   

 
     (  )   (  )+  

(    )  *(    )  (    )    (    )+  * (        )   ,   
(    )  (    )    (    )-  [(        (    ))  (   )    ]+  

                   .
    

 
/ (         )  * 

  

 
(    )   

 

 
(       )  

 

 
( ( )  

                          (   ) )      +  

                   .
    

 
/ (  )  *

  

 
(    )   (    )         +  

                   .
    

 
/ (  )  *

       

 
              +  

                   .
    

 
/ (  )  *

       

 
         +  

                   .
    

 
/ (  )  2

        

 
3  

(    )  .
    

 
/ (  )  

(    )(    )

 
  

                 
  

 
 
(    )

 
  

                 
    

 
  

                       

Thus, for odd  ,    ( )      . 

Therefore, for odd  ,    ( )      . 

Theorem 8: The total graph  (  ) is RSEM for all  . Then, for all      ( )      . 

Proof: Let   be the path            and   be the edge         for     (   ). Then the 

vertex and edge set of  (  )as denoted as  

 ( (  ))  *                (   ) 

Note that  (  ) has        vertices and        edges, Then       . 

We have                      ∑  (  )   ( )  ∑  ( ) ( )   ( )  

(    )  *   (    )    (    )+  * (      (    )       +  

                   
(    )

 
(       )  * (

    

 
)(      )       +  

                   
(    )

 
(       )  * (

    

 
)(      )       +  

                   
(    )

 
(    )  *(    )(  )    +  

                   
(    )

 
(    )  (  )(      )  

(    )  (    )(    )  (  )(    )  
                 (    )      

                       

Thus, for all      ( )      . 

Therefore, for all      ( )      . 
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