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ABSTRACT 

A super edge trimagic  total labeling (SETTL) of a graph   with   vertices and   edges is a bijection 

                                      such that for each edge        , the value of the formula 

                   is either    or    or   , with the additional condition that            

                .  A super edge trimagic total graph is the one that allows a super edge trimagic total 

labeling. The idea of super bimagic total labelling of connected graphs gets further investigated in this 

study. First, we present the triangulated prism graph      and  demonstrate its bimagic total labelling by 

using the bimagic numbers         and         ,  showing that this graph admits a super bimagic 

total labeling. Secondly, the idea of super edge trimagic total graph labeling was introduced. We found 

some complicated graphs with trimagic total numbers, including the triangulated wheel graph, the double 

vertex wheel graph, and the closed triangulated water wheel graph. 
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1. INTRODUCTION 
 

All graphs considered in this study are finite, undirected, and simple connected graphs. Given a graph 

             ,  let   |    | represent the cardinality of its vertices, and   |    | represent the 

cardinality of its edges. We follow [1,2] for general graph theoretical notion.     

 

A graph labeling is a mapping that, based on certain restrictions, maps a graph's elements (vertices, 

edges, or both) to positive numbers.  There are many different types of labeling, and all those labeling 

issues will share the three common factors. 

[(i)] A set of numbers from which vertex or edge labels are chosen. 

[(ii)] A rule that assigns a value to each edge or vertex. 
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[(iii)] A condition that these values must satisfy. 

  

  Graph labeling techniques can be applied to deal with problems in communication networks, improve 

communication speed in sensor networks, create fault-tolerant systems using facility graphs, design good 

radar type codes in coding theory, and address problems in mobile ad hoc networks [3].  

 

Rosa proposed the concept of graph labelings in [4] at the beginning of the 1960s. Different graph 

labelling strategies have been researched after the publication of this study.  See a dynamic survey of 

graph labelling, [5], for a thorough analysis of the topic. 

The labeling of a graph is called total labeling if the domain of the mapping is the union of the vertices 

and the edges.  Introduction of edge bimagic total labelling (EBTL) of graphs by J. Baskar Babujee [6] in 

2004 described by a graph   with a bijection                               so that the results 

of edge wights                              for each edge         is either the constant 

represented by   or   .  

 

2013 saw the introduction of edge trimagic total labelling (ETTL) of graphs by C. Jayasekaran et al. 

[7].  For a       graph  , an edge trimagic total labelling can be characterised as a bijection           

                            so that the value of edge wights                            , 

for each edge         , is equal to the distinct constant    or    or   . The authors of [8, 9, 10,11] 

demonstrated that certain graph classes have an edge trimagic total labeling. 

 

Definition 1.1. A super edge trimagic  total labeling (SETTL) of a graph   with   vertices and   

edges is a bijection                                       such that for each edge        , the 

value of the formula                    is either    or    or   , with the additional condition 

that                            . A super edge trimagic total graph is the one that allows a super edge 

trimagic total labeling. 

 

As an illustration, C. Jayasekera et al. [12,13] proved that the generalized prism and web graph admit 

super edge trimagic total labeling. Furthermore, they found super edge trimagic total labeling of square of 

a cycle and gear graphs.  In this paper, we try to push the super edge trimagic total labeling (SETTL) by 

finding more complicated graphs which possess super edge trimagic total labeling. 

 

 Definition 1.2. [14] For any two graphs                   and                 .  The 

Cartesian product,  denoted by         ,  is a new graph  with vertex set                        

and the  edge                      is  presented in the product whenever             and         or  

symmetrically             and         .  The Cartesian product of a graph   with a path     is 

called a prism over   . The ladder graph                 is defined as a prism over a path   ,  while the 

circular ladder graph (prism)              , see  Fig 1.   

Illustration: The Cartesian product of the path       and the cycle       gives the prism    is depicted in 

Fig 1. 
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                             Figure 1:  The Cartesian product of the path       and the cycle     . 

 

2. SUPER EDGE BIMAGIC TOTAL LABELING OF TRIANGULATED PRISM GRAPH     

 

Definition 2.1.  The triangulated prism graph       is a prism with additional edges                 

        , so the  vertex set                              and edge set                                              

                                                                   .  As a result, the graph 

       has        vertices   and         edges. 

 

Theorem 2.2. For any positive integer  ,  the triangulated prism graph     is super edge bimagic total 

graph with bimagic numbers           and        . 

 

Proof: The suggested labelling transformation                                  is as follows:  

 

            ,                       , 

 

          ,                              , 

 

                                          , 
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To establish that the triangulated prism graph      has  bimagic constants, consider the edge        

        then, 

                                                   

For the edge        ,                  then, 

                                                   

For the edge               ,          then, 

[         (           )    (             )]                    

For the edge        ,                  then, 
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For the edge                ,          then, 

[         (           )    (             )]                        

For the edge        ,                  then, 

                                                      

For the edge               ,              then, 

[       (           )   (             )]                        

Similarly, it can be shown that  the formula                      , for each edge     

         provides either of the bimagic constants        or        . Therefore, a super edge bimagic 

total labelling for all   is allowed by triangulated prism graph    . 

 

Example 2.3. In Fig. 2, we display the SEBTL of the graph        with bimagic numbers        

and         and the graph       with bimagic numbers          and         . 

 
             Figure 2: (a)      with         and         .       (b)       with         and        . 

 

3. SUPER EDGE TRIMAGIC  TOTAL  LABELING OF A TRIANGULATED WHEEL      
 

Definition 3.1. The triangulated wheel graph     , is a graph consists of a vertex set         
                    and.edge.set                                                      

         . Thus, the graph     has        vertices and      edges. 

 

Theorem 3.2. For any positive integer  , the triangulated wheel graph     is super edge trimagic 

total graph with trimagic  numbers                  and            when   
            while         when          ,        

 

Proof: The suggested labelling transformation                                   is as 

follows:  

        , 

            , 

          , 

                                         , 

                                         , 
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To establish that the triangulated wheel graph      has trimagic total constants, consider the edge   

               then , 

                                                   

For the edge      ,          [  
   

 
] ,  and     is odd, then 

                                                      

For the edge               [  
   

 
]    and    is odd, then  

                                                           

For the edge               [  
 

 
]   and    is even, then  

                                                           

 

Similarly, it  can be shown that the expression                        ], for each edge 

         , yields  either of the magic constants                    and          
or          . Therefore, a super edge trimagic total labeling for all   is allowed by the 

triangulated wheel graph    .   
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Example 3.3. In Fig. 3, we display the SETHL of the triangulated wheel        with trimagic total 

numbers                ,          and          and the triangulated wheel       with trimagic total 

numbers          ,         and           

 

 Figure 3: (a)       with        ,        and          (b)       with       ,        and  

     . 

 

4.  SUPER EDGE TRIMAGIC TOTAL LABELING OF A DOUBLE VERTEX WHEEL GRAPH 

    

 

Definition 4.1. [2] The double vertex  wheel graph , denoted by     , is a graph consists of a vertex set  
                               and   an edge set                                    

         . Thus, the graph     has       vertices and      edges. 

 

Theorem 4.2. 

 For any positive integer  , the double vertex wheel graph     is super edge trimagic total  graph with 

trimagic total numbers                  and            when               while 

        when          ,       

 

Proof:   The suggested labelling transformation                                   is as follows:  

        , 

          , 

          ,                                        , 

                                         , 

                                         , 

 

(

a

(b
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To establish that the double vertex wheel     , has trimagic total constant, consider the edge                      

              then,  

                                                   

 

For the edge               [  
 

 
  ]         is even , then, 

                                                        

 

For the edge               [
 

 
    ]            is even ,  then,  

                                                        

 

For the edge               [  
   

 
]          is odd ,  then,  

                                                        

 

By the same  way, it can be shown that the expression     
 
     

 
     

 
    ], for each edge 

         , yields either of the magic constants                    and          or 

         . Therefore, super edge trimagic total labeling for all   is allowed by the double vertex 

wheel graph    .   

 

Example 4.3.  

In Fig. 4, we display the SETTL of the  double vertex  wheel        with trimagic total numbers          

      ,          and          and the  double vertex  wheel       with trimagic  numbers   

       ,         and         .  
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 Figure 4: (a)       with        ,        and        , (b)       with        ,       and  

      . 

 

 

5. SUPER EDGE TRIMAGIC TOTAL LABELING OF THE CLOSED TRIANGULATED WATER  

WHEEL GRAPH        
 

Definition 5.1. [2] The closed triangulated water wheel graph       , is a graph consists of a vertex set  

                                 and edge set  

                                                                               . As a 

result, the graph       has        vertices and      edges, see Fig. 5. 

 

 

                                        Figure 5: The graph         with standard labeling. 
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 Theorem 5.2. 

     when                  , the closed triangulated water wheel       is  edge bimagic total 
graph with bimagic numbers          and         . 
    when                  , the closed triangulated water wheel       is  edge trimagic total 
graph with trimagic numbers                   and         . 

 

Proof:   The suggested labelling transformation                                      is as 
follows:  
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Case:     When                 ,  to establish that the closed triangulated water wheel graph       

has bimagic total constant the edge                        , then  

                                                      

For the edge           ,    [  
   

 
] ,  then 

                                                        

By the same way, we can prove that, for each edge                 the outcomes of the formula 

   
 
     

 
      

 
     ,  provides either of the magic constant           and         .  

 

Case:      When                  ,  to establish that the closed triangulated water wheel graph 

      has trimagic total constants  the edge                        [  
 

 
  ] ,  then  

                                                       

For the edge                                 then  

                                                    

For the edge      ,              [  
 

 
  ] then 

                                                       

 

Similarly, it can be  proved  that, for each edge                 the outcomes of the expression  

   
 
     

 
      

 
     ,  yields  either of the magic constant                   and 

        . Therefore, a super edge trimagic total labelling for all     is allowed by a closed 
triangulated water wheel graph      . 

Example 5.3. In Fig. 6, we display the SEBTL of the closed triangulated water wheel graph         

with bimagic total numbers         ,     and         . 
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Figure 6: The graph         with bimagic total numbers            and        .  

 

Application of SEBTL and SETTL  
 

Magic numbers can be used as secret numbers for any credit card or money safe in the manner 

described as follows: a graph is chosen from the graphs in this paper for each month of the year. The 

number of days in a month is represented by r, the number of vertices in that graph. No matter how odd or 

even the day is, the number of vertices r will change based on how the days of the month change. 

Therefore, we have secret numbers (trimagic total numbers)        and     for each day of the month 

that is different from the day before it. The following month, we picked a different graph from the 

collection, and   changes according to the day of the month. This leads to a special type of encryption and 

hacker-proof protection. 
 

6. CONCLUSION 

The novelty of the paper is to   develop the concept of super bimagic total labelling of connected graphs. 

We demonstrate that the triangulated prism graph possesses super bimagic total labelling with bimagic 

total labelling using the bimagic numbers        and          . Also, we introduce the concept of 

super edge trimagic total graph labelling. As a result, we discovered several complex networks with 

trimagic total numbers, including the triangulated wheel graph, the double vertex wheel graph, and the 

closed triangulated water wheel graph. The broader implication of introducing these labelings is to 

identifying new secret numbers for any issues. 
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