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Abstract: The prime cordial labeling of a graph is defined as 𝑓: 𝑉 → {1,2,3, … , |𝑉|} which is a 

bijection such that the labels for every edge assigned to 1 if G.C.D (𝑓(𝑢),  𝑓(𝑣)) = 1 and 

assigned to 0.  if G.C.D (𝑓(𝑢),  𝑓(𝑣)) > 1 then │𝑒𝑒𝑓(0) − 𝑒𝑒𝑓(1)│ ≤ 1. A prime cordial graphs 

are the one that allows for prime cordial labelings. This study examines whether the Heawood 

graph, Pappus graph and Tutte-Coxeter graphs allow for prime cordial labeling. 
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1. Introduction 

Finite and undirected graphs were used in this paper. An integer is assigned to either or both of 

the graph's vertices and edges, depending on the circumstances [1]. The mid-1960s saw the first 

introduction to the labelings of graphs. An extensive bibliography and a dynamic analysis of 

several graph labelling problems are provided by J.A. Gallian [2][3]. A graph with a defined 

function of this type is referred as a vertex-labeled graph [4]. In formal terms, “a vertex labeling 

for a graph G = (V, E) is a function of V to a set of labels. An edge labeling is also a function of 

E to a set of labels is defined as an edge-labeled graph” [5][6]. In this we used prime cordial 

labelings [7][8] for Heawood graphs, Pappus graphs and Tutte-Coxeter graphs [9]. 

 

2. Preliminaries 

 
2.1. Definition 

If 𝑓𝑒: 𝑉𝑒 → {1,2,3, … , |𝑉|} is a bijection for any edge, if G.C.D (𝑓𝑒(𝑢𝑒), 𝑓𝑒(𝑣𝑒)) > 1 ten the 

labels are assigned to 0 and if G.C.D (𝑓𝑒(𝑢), 𝑓𝑒(𝑣)) = 1 then the labels are assigned to 1 

therefore│e𝑒𝑓(0) − 𝑒𝑓(1)│ ≤ 1. 

 

 
2.2. Definition 

The undirected Heawood graph, named after Percy John Heawood, has 21 edges and 14 vertices. 

2.3. Definition 
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With 27 edges and 18 vertices, the pappus graphs are the 3-regular, bipartite, undirected graphs. 

This graph has a girth of six. It bears the name of the ancient Greek mathematician Pappus of 

Alexandria.  

2.4. Definition 

The Tutte–Coxeter graph, also known as the Cremona–Richmond or the Tutte eight-cage graphs, 

in the academic field of graph theory, it has a 3-regular graph having 30 vertices and 45 edges. 

 

3. Main Results 
 

3.1. Theorem 

Heawood graph is a prime cordial graph. 

Proof: 

Assume HG be the Heawood graph which has 21 edges and 14 vertices. Edges are {V r V r+1,1≤ 

r ≤ 3} ∪ {Vr V1, r = 14} ∪ {Vr Vr+9, r = 1,3,5} ∪ {V r V r+5, r = 2,4,6,8}. 

Define 𝒇: V(HG)⟶ {1,2,3,4,5……….13,14} by 

 𝒇 (Vr) = 2 r, 1≤ r ≤ 7 

 𝒇 (Vr) = r-1, r = 8 

𝒇 (Vr) = r+1, r = 10 

 𝒇 (Vr) = r-2, r = 9,11 

 𝒇 (Vr) = r-9, r = 12,14 

𝒇 (Vr) = r, r = 13. 

In context of the established labeling pattern mentioned above, such that 

e𝑒𝑓(1)  =  10 and 𝑒e𝑒𝑓(0)  =  11, │e𝑒𝑓(0) −  𝑒e𝑒𝑓(1) │ ≤ 1. Therefore HG is a prime cordial 

labeling. 
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Figure 1. Heawood Graph- Prime cordial labeling  

3.2. Theorem 

A prime cordial graph is the Pappus graph. 

 

Proof: 

A total of 27 edges and 18 vertices are in the Pappus graph (PG). Edges are “{Vr Vr+1,1≤ r ≤ 17}  

{Vr-7 Vr, r = 8,10} ∪ {V r-11 Vr, r = 13,15} ∪ {Vr-9 Vr, r = 17} ∪ {V r-13 Vr, r = 18}. 

Define 𝒇: V(PG)⟶ {1,2,3,4,5……….,17,18} by 

 𝒇 (Vr) = 2r -1, 1≤ r ≤ 5                                  

 𝒇 (Vr) = r+1, r = 7 

 𝒇 (Vr) = r-6, r = 8 

 𝒇 (Vr) = r+4, r =9 

 𝒇 (Vr) = r, r = 10 

 𝒇 (Vr) = r+6, r = 11 

 𝒇 (Vr) = r + 3, r = 12 

 𝒇 (Vr) = r-1, r = 13,15 

 𝒇 (Vr) = r+2, r = 14 

 𝒇 (Vr) = r-12, r = 16 

 𝒇 (Vr) = r-11, r = 17 

 𝒇 (Vr) = r-7, r = 18.” 

In context of the established labeling pattern mentioned above, clearly 
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𝑒𝑒𝑓(1)  =  14 and 𝑒e𝑒𝑓(0)  =  13, │e𝑒𝑓 (0) −  𝑒e𝑒𝑓(1)│ ≤  1.  So PG is a prime cordial 

labeling. 

 

Figure 2. Pappus Graph-Prime cordial labeling  

 

3.3. Theorem 

Tutte–Coxeter graph is a prime cordial graph. 

Proof: 

The Tutte–Coxeter graph (TCG) has 45 edges and 30 vertices. Edges are {V r V r+1,1≤ r ≤ 29} ∪ 

{V r Vr+7, r = 5,11,17,23} ∪ {V r V r+9, r = 1,7,13,19} ∪ {V r V r+13, r = 2,8,14} ∪ {Vr V r+17, r = 

3,9} ∪ {V4V 25} ∪ {V6V 29} ∪{V30V1}. 

Define “𝒇: V(TCG)⟶ {1,2,3,4,5……….,29,30} by 

 𝒇 (Vr) = 2r, 1≤ r ≤ 7, r =15                                  

 𝒇 (Vr) = r, r = 11,13 

 𝒇 (Vr) = r-1, r = 8,18,28,29 

 𝒇 (Vr) = r+6, r =10,12,16 

 𝒇 (Vr) = r+1, r = 22,25 

 𝒇 (Vr) = r-2, r = 21,27 

 𝒇 (Vr) = r-4, r = 19,24 

  𝒇 (Vr) = r+4, r = 20 

  𝒇 (Vr) = r-8, r = 9 

 𝒇 (Vr) = r-3 , r = 26 

𝒇 (Vr) = r-14, r = 17,23 
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𝒇 (Vr) = r-9, r = 14,30.” 

We have 𝑒e𝑒𝑓(1)  =  23 and 𝑒e𝑒𝑓(0)  =  22 in the context of the previously indicated 

established labelling pattern, │e𝑒𝑓(0) −  e𝑒𝑓(1)│ ≤  1. The Tutte-Coxeter graph is therefore a 

prime example of cordial labelling.  

 

 

Figure 3. Prime cordial labeling Tutte–Coxeter Graph 

 

 

4. Conclusion 

Prime cordial labeling for the Heawood, Pappus, and Tutte-Coxeter graphs has been studied in 

this study. Future discussions regarding the duplication and fusion of the Pappus, Heawood, and 

Tutte-Coxeter graphs under prime cordial labeling are necessary. 

 

References 

[1] M. Sundaram, R. Ponraj, S. Somasundram, “ Prime Cordial Labeling of Graphs”, Journal 

of the Indian Academy of Mathematics, 27(2) (2005), 373–390. 

[2] J. A. Gallian (2017) “A dynamic survey of graph labelling” The Electronics Journal of 

Combinatorics 17 (# DS6).  

[3] J. A. Bondy and U.S.R. Murthy, “Graph Theory and Applications”, (NorthHolland). New 

York (1976).  

[4] P. Selvaraju, P. Balaganesan and J. Renuka and M. L. Suresh, Harmonious and Vertex-

graceful Labeling of Path and Star Related Graphs, International Journal of Pure and Applied 

Mathematics, 93, pp. 501509, (2014). 

[5] S. K. Vaidya and N. J. Kothari, “Line gracefulness of some path related graphs”, 

International Journal of Mathematics and Scientific Computing 4(1) (2014), 15-18. 



 

 

JOURNAL OF DYNAMICS AND CONTROL ISSN: 1672-6553 

VOLUME 8 ISSUE 11 2024 PAGE NO: 55 

[6] S. N. Daoud, “Edge even graceful labeling of polar grid graphs,” Symmetry, vol. 11, no. 1, 

p. 38, (2019). 

[7] Ahmad, I. Muhammad Naeem, Prime Cordial Labeling of Generalized Petersen Graph under 

Some Graph Operations. MPhil Thesis, Institute of Southern Punjab, Multan, Pakistan, (2021).  

[8] S. K. Vaidya and N. H. Shah (2011) “Some new families of Prime Cordial Graphs” Journal 

of Mathematics Research 3 21-30. 

[9] D. Sathiya, G. Margaret Joan Jebarani, and A. Merceline Anita “Coding Messages Through 

Prime Cordial Labeling ON Mcgee Graph”, Advances in Mathematics: Scientific Journal 9 

(2020). 

 

 

 

 

 

 

 


