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Abstract 
A function f is called a classical average assignment of a graph ( )EVG ,  with p  vertices and 

q edges if ( )  1,,3,2,1: +→ qGVf   is injective and the induced function *f defined by the flooring 

function of the average of root square, harmonic, geometric and arithmetic means of the vertex labels 

of the end vertices of each edge,  is bijective.  A graph that admits a classical average assignment is 

called an classical average assignment graph.  Here,  we have discussed the classical average 

assignment of a cycle, the graph obtained from a path by replacing any of its edges by a cycle, the 

triangular snake, the alternate triangular snake, the quadrilateral snake, the alternate quadrilateral 

snake, the tadpoles, the graph  and the  triangular ladder graph.  
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1. Introduction 
 
Graph labeling techniques provide economists with a powerful tool to model and analyze 

complex economic systems, uncovering insights into network structures, dynamics, and interactions 

that influence economic outcomes. It can be used to model and analyze supply chain networks. By 

assigning labels to nodes and edges representing suppliers, manufacturers, distributors, and 

retailers, researchers can analyze the flow of goods, track inventory levels, and identify bottlenecks 

or inefficiencies in the supply chain. Labeling can also represent attributes such as production 

capacity, lead times, or quality levels, enabling optimization and decision-making in supply chain 

management.   Also it can be used  to analyze international trade networks. By assigning labels to 

nodes representing countries or regions and labels to edges representing trade flows or trade 

relationships, researchers can analyze patterns of trade, identify key trading partners, and assess the 

impact of trade policies or trade agreements. Labeling can also incorporate attributes such as trade 

volumes, product categories, or trade balances, enabling the analysis of specialization, 

competitiveness, and the formation of trade clusters or hubs [14-15].  In this paper, when we refer to 

a graph, we mean a simple, undirected, finite graph. We use the notations and language from [1-6].  
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We refer to [7] for a comprehensive overview of graph labeling. A path on n  vertices is denoted by 

nP  and a cycle on n  vertices is denoted by nC . Let 1G  and 2G  be  any two graphs with 1p  and 2p  

vertices, respectively. Then the Cartesian product  21 GG   has  21pp  vertices with vertex set 

( ) 2,1:, GvGuvu   and any two vertices ( )1,1 vu  and ( )2,2 vu  are adjacent in 21 GG   if either 

21 uu = and 1v and 2v are adjacent in 2G  or 1u and 2u are adjacent in 1G  and .21 vv =  A triangular 

snake nT  is obtained from a path by replacing every edge .3C  An Alternate Triangular Snake ( )nTA  

is obtained from a path by identifying every alternate edge .3C  A Quadrilateral Snake  triangular 

snake nQ  is obtained from a path by identifying every edge of a path by .4C  An Alternate 

Quadrilateral ( )nQA  is obtained from a path by identifying every alternate edge by .4C  The graph 

Tadpoles  is obtained by identifying a vertex of the cycle nC  to an end vertex of the path kP .  1KCn   

is the graph obtained from nC  by attaching a new pendant vertex to each vertices.   Let  

nivu ii 1, ,  be the vertices on the path of length 1−n  in the ladder .2 nPP    the triangular 

2, nTLn  is a graph obtained by completing the ladder nPP 2  by adding the edges 1+iivu  for  

.11 − ni  

 

The concept of mean labeling was  created by Somosundaram and Ponraj [8].  Durai Baskar and 

Arockiaraj established the F-harmonic mean graph [9]. The F-root square mean graphs were first 

described by Arockiaraj et al. [10].  Durai Baskar and Arockiaraj [11] defined the F-harmonic mean 

graphs. Additionally, Muhiuddin et al. [12–13] examined additional notions of classical mean 

labeling.  We investigate a traditional mean labeling of cycle-related graphs-based graphs.  A function 

f is called a classical average assignment of a graph ( )EVG ,  with p  vertices and q  edges if 

( )  1,,3,2,1: +→ qGVf   is injective and the induced function *f  defined by the  flooring function 

of the average of root square, harmonic, geometric and arithmetic means of the vertex labels of the 

end vertices of each edges, is bijective.  A graph that admits a classical average assignment is called a 

classical average assignment graph.  According to our criteria, Figure 1 assigns the graph a classical 

average of the graph .4 eK −  

   
Figure 1.  A classical average assignment of .4 eK −  
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Here, we have discussed the Classical average assignment of a cycle, the graph obtained from 

a path by replacing any of its edges by a cycle, the triangular snake, the alternate triangular snake, 

the quadrilateral snake, the alternate quadrilateral snake, the tadpoles, the graph  and the  triangular 

ladder graph.   

 
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  

2 Main Results 
Theorem  2.1.  Every cycle  nC  is a classical average assignment graph,  for .3n  

Proof.  Let nuuuu ,,,, 321   be the vertices of the cycle nC . 

Define ( )  1,,3,2,1: +→ qGVf   as follows 
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Then the induced edge labeling *f  is obtained as follows. 
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Hence f is a  classical average assignment of the cycle nC ,  for .3n  

Thus  every cycle nC  is a classical average assignment graph,  for .3n   □ 

 
Theorem 2.2. Let G  be a graph obtained from a path by identifying  any of its edges by an edge of 
a cycle. Then G  is a classical average assignment graph. 
Proof.  Let pvvvv ,,,, 321   be the vertices of a path on p  vertices. Let m  be the number of cycles 

are placed in path in order to get G  and  the edge of the thj cycle be identified with the edge 

( )1, +
jj

ii vv of the path having the length jn . 
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For ,1 mj   the vertices of the thj cycle be jli nlv
j

1,, where 
jj

ii vv =1, and .1, +=
jjj

ini vv  
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Then the induced edge labeling *f  is obtained as follows. 
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Hence f is a classical average assignment of the graph. 

Thus, if G  be a graph obtained from a path by identifying any of its edges by an edge of a cycle, 
then G  is a classical average assignment graph. 
 

 
Corollary 2.3.  The triangular snake graph  is a classical average assignment graph. 
 
Corollary 2.4.  The alternate triangular snake graph  is a classical average assignment graph. 
 
Corollary 2.5. The quadrilateral snake graph  is a classical average assignment graph. 
 
Corollary 2.6. The alternate quadrilateral snake graph  is a classical average assignment graph. 
 

Corollary 2.7. The tadpoles graph  is a classical average assignment graph, for .3n  
 
 

Theorem 2.8.  The graph 1KCn   is  a classical average assignment graph for .4n  

Proof: Let nvvvv ,,,, 321   be the vertices of the cycle nC and let iu  be the pendant vertices 

attached at each iv  for .1 ni   

 Define ( )  1,,3,2,1C: 1n +→ qKVf   as follows. 
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( ) .4=nuf  

Then the induced edge labeling *f  is obtained as follows. 
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Hence f is a classical average assignment of the corona graph .1KCn    

Thus the 1KCn  is a classical average assignment graph, for .4n   □ 

 
 

 
Theorem 2.9.  The graph  nTL  is a classical average assignment graph, .2n  

Proof.  Let  nn vvvvuuuu ,,,,,,,,, 321321   be the vertex set of nTL  and let 

   niiviuniiviuiviviuiu −+++ 1;11;111 be the edge set of nTL
.  

Then nTL  have n2  vertices and 34 −n edges. 

Define ( )  24,,3,2,1TL: n −→ nVf   as follows. 
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Then the induced edge labeling *f  is obtained as follows. 
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Hence f is a classical average assignment of the triangular ladder graph nTL . 

Thus the triangular ladder graph  nTL  is a classical average assignment graph, for .2n   

          □ 
 

3. Conclusion 
 
The classical average assignment of  graph created by replacing any of a path's edges with a cycle, 

the triangular snake, the alternate triangular snake, the quadrilateral snake, the alternate 
quadrilateral snake, the tadpoles, the graph, and the triangular snake have all been addressed. 
Analyzing the classical meanness of various graphs would be quite fascinating. Future study should 
look into investigating classical mean labeling of other classes of graphs.  
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