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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(uw), f(v)) =1and

assigned to 0. if G.C.D (f (u), f(v)) > 1then | er(0) — ef(1) | < 1. Aprime 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

Iff :vV —{1,23,...,|V]|}is a bijection for any edge, if G.C.D (f (u ),f (v )) > 1 ten the
labels are assigned to 0 and if G.C.D (f (w),f (v)) = 1then the labels are assigned to 1

therefore| er(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 1V :11,1<
r<3} U{ViVy, r=14} U {ViVie, r=135} U{VV 1s5, 1 = 2,4,6,8}.

Define f: V(HG)— {1,2,3.4,5.......... 13,14} by

f(V)=2r1<r<7

fV)=rl1r=8

fV)=r+l,r=10

f(V)=r2,r=911

f(V)=r9,r=1214

fV)=rr=13

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

es(1) = 10and er(0) = 11, | er(0) —  ef(D) | < 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 {V:Vy:+1,1<r <17}
{Vr-7 Vr, r= 8,10} U {V r-11 Vr, r= 13,15} U {Vr-9 Vr, r= 17} U {V r-13 Vr, r= 18}

Define f: V(PG)— {1,2,3,4,5.......... ,17,18} by
fV)=2r-1,1<r<5
fV)=r+l,r=7
fV)=r6,r=8
f(V)=r+4,r=9
fV)=rr=10
f(V)=r+6,r=11
f(V)=r+3,r=12
f(V)=r1,r=1315
fV)=r+2,r=14
f(V)=r-12,r=16
fV)=r11,r=17

f (Vo) =r7,r=18.

In context of the established labeling pattern mentioned above, clearly
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ef(1) = 14and ef(0) = 13, | er (0) — ef(1)| < 1. So PG is a prime cordial

labeling.
Waf1)
WVis(11)
> wai3)
Win(6) \‘ - i ; wal13) j Was{12)
i i Wan{10)
was)
W Th
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 (V 1+1,1<r<29} U
{V V7, r=5111723} U{V 1V 149, r =1,7,13,19} U {V 1V 1213, r =2,8,14} U {V\ V 1117, I =
3,9} U {V4V 25} U {VsV 20} U{VaV1}.

Define f: V(TCG)— {1,2,3.4,5.......... 29,30} by
f(V)=2r,1<r<7,r=15
f(V)=rr=11,13
f (V) =r-1r=8,18,28,29
f (V) =r+6,r=10,12,16
f (V) =r+l,r=22,25
f V) =r-2,r=2127
f (Vo) =r-4,1r=19,24
f(V)=r+4,r=20
f(V)=r8,r=9
f(V)=r3,r=26
f (V) =r14,r=1723
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£ (V) =19, r = 14,30.

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

established labelling pattern, | er(0) — ef(1)| < 1. The Tutte-Coxeter graph is therefore a
prime example of cordial labelling.

Va(20)

Vn(g)

Vval23)

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.
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