
Copyright: © the author(s), publisher and licensee Technoscience Academy. This is an open-access article distributed under the 

terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial use, 

distribution, and reproduction in any medium, provided the original work is properly cited 

 

 
  

 

  

 

International Journal of Scientific Research in Science and Technology 

Print ISSN: 2395-6011 | Online ISSN: 2395-602X (www.ijsrst.com) 

doi : https://doi.org/10.32628/IJSRST 

 

 

 

 

 

 

327 

  Compact Mean Labeling 
K. Subramaniyan1, V. Maheswari2,  V. Balaji3, S. Rekha4  

Research Scholar1, Associate Professor2 
1, 2Department of Mathematics, Vels Institute of Science, Technology and Advanced Studies, Pallavaram, 

Chennai, Tamilnadu, India 
3Assistant Professor, Sacred Heart College, PG Research & Department of Mathematics, Tirupattur, India 

4Research scholar , AMET University, Kanathur, Chennai, Tamilnadu, India 

Corresponding author Id : maheswari.sbs@velsuniv.ac.in 

 

 

Article Info 

Volume 9, Issue 5 

Page Number : 327-330 

Publication Issue 

September-October-2022 

Article History 

Accepted : 01 Oct 2022 

Published : 10 Oct 2022 

ABSTRACT 

Labeling of graphs is the procedure of assigning numbers to the nodes, lines, or 

both in accordance with an applicable rule. In this study, we demonstrate that 

the complete graph 𝐾𝑛  (n=3) is a compact mean-labeled graph. We also 

explored graph 𝐾 4is compact mean-labeled graphs 

Keywords: Labeling of graphs, complete graph, Cycle graph, Mean labeled 

graph, Compact mean labeled graphs  

2020 Mathematical subject classification Number: 05C78. 

 

 

I. INTRODUCTION 

 

In 1966, Rosa [11] introduced   - valuation of a 

graph. Golomb subsequently called such a labeling 

graceful. In 1980, Graham and Sloane [3] introduced 

the harmonious labeling of a graph. In 2003 [12], 

Somasundaram and Ponraj introduced the mean 

labeling of a graph. On similar lines, Maheswari V et 

al., [6] proved relaxed mean labeling on path, star, 

bistar graphs.  

 

RESULTS AND OBSERVATIONS OF COMPACT 

MEAN LABELING OF COMPLETE GRAPHS    

Definition 1.1: A complete graph is a graph that has 

an edge between every single vertex in the graph; we 

represent a complete graph with n vertices using the 

symbol Kn. 

Definition 1.2:[6] A graph G = (V, E) with p vertices 

and q edges is said to be a relaxed mean graph if there 

exists a function f from the vertex set of G to {0, 1, 2, 

3, …, q – 1, q + 1} and relaxing the vertex label q such 

that the induced map f* from the edge set of G to {1, 2, 

3, …, q}  

defined by   

f(u) f(v)
f(u) f(v)

2
f (e = uv) =

f(u) f(v) 1
f(u) f(v)

if is even

*

if is odd, then
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the resulting vertex labels and edge labels are distinct. 

 

Main Definition1.3: A graph G with P vertices and Q edges is said to be a compact mean labeled graph if it is 

possible to label the vertices 𝑥 𝜖 𝑣 with distinct elements 𝑓(𝑥) from {0, 1, 2, … .2𝑞 − 𝑝} in such a way that when 

each edge 𝑒 = 𝑢𝑣 is labeled with 
𝑓(𝑢)+𝑓(𝑣)

2
 if 𝑓(𝑢) + 𝑓(𝑣) is even and 

𝑓(𝑢)+𝑓(𝑣)+1

2
 if 𝑓(𝑢) + 𝑓(𝑣) is odd, then  the 

resulting edge label {0, 1, 2, … . 𝑞} are distinct. Then 𝑓 is called a compact mean labeling of 𝐺.  

 

Theorem 1.4: Prove that the graph 𝐾𝑛 is a compact mean labeled graph for 𝑛 = 3. 

Proof: Let 𝐾𝑛 be a complete graph with distinct vertices  𝑢1, 𝑢2, 𝑢3 and edges𝑒1, 𝑒2, 𝑒3. 

Define a mapping 𝑓: 𝑉(𝐾𝑛) → {0, 1, 2, … .2𝑞 − 𝑝}  

 by 𝑓(𝑢𝑖) = {
𝑖 − 1 𝑓𝑜𝑟 𝑖 = 1, 3 (𝑜𝑑𝑑)

2𝑖 − 1 𝑓𝑜𝑟 𝑖 = 2 (𝑒𝑣𝑒𝑛)
 

The vertex labels are, 

When 𝑖 = 1, 𝑓(𝑢1) = 0, 

          𝑖 = 2, 𝑓(𝑢2) = 3, 

          𝑖 = 3, 𝑓(𝑢3) = 2, 

 
Figure 1 

 

The label of the edge 𝑢1𝑢3 = 1 

The label of the edge 𝑢1𝑢2 = 2 

The label of the edge 𝑢2𝑢3 = 3 

The label of the edge 𝑢𝑛−2𝑢𝑛 = 1 

The label of the edge 𝑢𝑛−2𝑢𝑛−1 = 2 

The label of the edge 𝑢𝑛−1𝑢𝑛 = 3 

All the edge values are distinct. Hence 𝐾3 is a complete graph. 

 

Theorem 1.5: Prove that the graph 𝐾4 admits the compact mean labeling. 

Proof: Let 𝐾4 be the complete graph with vertices 𝑢1, 𝑢2, 𝑢3, 𝑢4 and edges 𝑒1, 𝑒2, 𝑒3, 𝑒4, 𝑒5, 𝑒6. 

Define mapping 𝑓: 𝑉(𝐾𝑛) → {0, 1, 2, … .2𝑞 − 𝑝} 

Such that 𝑓(𝑢𝑖) = {
2𝑖 − 2   ∀   𝑖 = 1, 2, 3 
𝑖 + 4    𝑤ℎ𝑒𝑛   𝑖 = 4 
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Figure:2 

From the mapping 𝑓: 𝑉(𝐾𝑛) → {0, 1, 2, 3, 4, 5, 6, 7, 8}. 

The assigned vertex label are  

When𝑖 = 1, 𝑓(𝑢1) = 0, 

          𝑖 = 2, 𝑓(𝑢2) = 2, 

          𝑖 = 3, 𝑓(𝑢3) = 4, 

          𝑖 = 4, 𝑓(𝑢4) = 8, 

 

 
Figure:3 

The induced edge labels are, 

𝑢𝑛−3𝑢𝑛−2 = 𝑢1𝑢2 = 1  

𝑢𝑛−3𝑢𝑛−1 = 𝑢1𝑢3 = 2  

𝑢𝑛−2𝑢4 = 𝑢2𝑢4 = 5  

𝑢𝑛−3𝑢𝑛 = 𝑢1𝑢4 = 4  

𝑢𝑛−2𝑢𝑛−1 = 𝑢2𝑢3 = 3  

𝑢𝑛−1𝑢4 = 𝑢3𝑢4 = 6  

∴ All the values of edges are distinct from {1, 2, … 𝑞}. 

∴ Then graph 𝐾4 admits compact mean labeling.  
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II. Conclusion 

In this research article, the exploration of compact mean labeling for the complete graphs was verified. 

Identified the distinct edge values using the appropriate labeling rule gives unique weights to the vertices and 

edges. In further research, we review the bounds for the complete graphs. 
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