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1. Introduction:

Graph theory involves the examination of mathematical constructs referred to as graphs, which serve
as tools for illustrating pairwise connections among entities in disciplines such as mathematics and
computer science (Prathik et al., 2016). Graph labeling is a field within graph theory, a branch of
mathematics, which focuses on assigning labels, usually numbers, to the edges or vertices, or both, of
a graph according to certain rules (Gallian, 2022). Graph labeling is crucial due to its wide range of
applications across various domains, including circuit design, radar technology, communication
network addressing, and more. In various aspects of computer science and communication networks,
network representations are playing a vital role (Pir et al., 2023). (Pir & Parthiban, 2022) ‘s research
paper presents prime distance labeling of generalized Petersen graphs and cycles, exploring distinct
labeling techniques and the study highlights interesting applications, including potential uses in graph-
based cryptography. This innovative approach could enhance cryptographic systems' security
measures. Graph labeling has significant applications in web design also. In a web graph, web pages
are represented by vertices, and hyperlinks by edges. Labeling these elements helps in efficiently
finding and organizing attractive information. Another application is in website communities, where
vertices represent classes of objects and edges represent connections between them. In graph theory,
this forms a complete graph, denoted as Ky, where each vertex is connected to every other vertex. This
complete interconnectivity facilitates comprehensive analysis and navigation within web communities
(Dhanalakshmi et al., 2022). The primary goal is to explore the function of graph labeling in the
communication sector. Additionally, graph labeling simplifies tasks in various networking-related
domains, making it a powerful tool. This summary illustrates the concept, helping researchers
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understand its uses and identify potential research directions (Sumathi & Jethruth Emelda Mary, 2022).
Furthermore, graph labeling has various application in medical field. Particularly, (Aravindan et al.,
2020) applied sum cordial labeling to the study of blood circulation from the human heart to the kidney.
Also, cordial labeling is the basement of all other labeling. There are many labeling of cordial labeling.
They are sum divisor cordial labeling, prime cordial labeling, edge sum divisor cordial labeling and
product cordial labeling etc., Mean cordial labeling is also derived from cordial labeling. introduced a
new concept called mean cordial labeling and investigated its behavior in various standard graphs,
such as paths, cycles, stars, complete graphs, and combs. The symbol [x] stands for the smallest integer
greater than or equal to x (Ponraj et al., 2012). So, here, we explore the concept of prime labeling in
the 3D representation of the human body, as well as in digraph representations of blood circulation in
the heart and the circulatory systems of the human heart and kidney.

2. Main Results:

Theorem: 2.1

Mean cordial labeling applies in the graphical portrayal of the blood circulation within the heart.
Proof:

Let Q be the graphical portrayal of the blood circulation within the heart.

Let W(Q) = {z1, 22, . ... Z10} be the node set of Q and F(Q)= {fk= zx zk+1: 1<k < 3; fa= 71 24; fu+4= Zek-
4210 1<k <2; fuse= Zk+3 Zk+a: 1<k < 2; firg= Zkes Zk+7: 1<k < 2} be the arc set of Q.

Let h be a map from W(Q) to {0, 1, 2}

Define, h(zk)=0; 1<k <4

h(zs)=1

h(zak+6)=1; 1<k <2

h(zks)=2; 1<k <2

h(ze)=2

So, we can conclude that,

|zn(0) — zn(1)] = 1, |zn(0) — zn(2)| = 1 and |zn(1) — za(2)| = O

So, we can say that, |zn(m) — zn(n)| < 1, where m, n € {0, 1, 2}
Also, we can conclude that,

[fa(0) — fn(1)| = 1, [fa(0) — fn(2)| = 1 and |fa(1) — fa(2)| = O

So, we can say that, |fn(m) — fa(n)| < 1, where m, n € {0, 1, 2}

Hence, mean cordial labeling applied in the graphical portrayal of the blood circulation within the
heart.

Hence proved.

Example: 2.2
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The graphical portrayal of the blood circulation within the heart (Othman et al., 2022) with mean

cordial labeling is shown in figure 1.

Figure 1
Theorem: 2.3
Mean cordial labeling applies to the graphical portrayal of blood circulation from the human heart to
the kidney.
Proof:

Let Q be the graph representation of blood circulation from the human heart to the kidney.

Let W(Q) = {z1, Z2, . ... Z12} be the node set of Q and F(Q)= {fk= Z2 Zok-1: 1<k < 2; fks2= Z5 Z3k+1: 1<
k < 2; fira= 28 Z7k-5: 1<k < 2; £7= 26 212; f8= 26 Z7; frs= Z10 Z3k+e: 1<k <25 fkr10= Z11 Z3k+e: 1<k <2} be

the arc set of Q.

Let h be a map from W(Q) to {0, 1, 2}

Define, h(z1)=2

h(zk+2)=2; 1<k <3

h(z2)=1

h(zk+s)=1; 1<k <3

h(zk+g)=0; 1<k <4

So, we can conclude that,

|zn(0) — zn(1)] = 0, [z0(0) — zn(2)| = 0 and [zn(1) — zn(2)| = 0
So, we can say that, |zn(m) — zn(n)| < 1, where m, n € {0, 1, 2}
Also, we can conclude that,

[fa(0) — fn(1)| = O, |fa(0) — fn(2)| = 0 and [fn(1) — fa(2)| = O

So, we can say that, |fn(m) — fn(n)| < 1, where m, n € {0, 1, 2}
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Hence, mean cordial labeling applied to the graphical portrayal of blood circulation from the human
heart to the kidney.

Hence proved.

Example: 2.4

The graphical portrayal of blood circulation from the human heart to the kidney (Aravindan et al.,
2020) with mean cordial labeling is shown in figure 2.
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Figure 2
Theorem: 2.5
Mean cordial labeling applies to the 3D graphical portrayal of the human body.
Proof:
Let Q be the 3D graphical portrayal of the human body.

Let W(Q) = {z1, Z2, . ... Z11} be the node set of Q and F(Q)= {fk= zk zk+1: 1<k < 3; fi3= Z5 Zak-2: 1<
k < 2; fkss= 27 Zsk-6: 1<k < 2; fo= 210 211; firs= 28 Zok+5: 1<k <2} be the arc set of Q.

Let h be a map from W(Q) to {0, 1, 2}

Define, h(zk)=1; 1<k <3

h(zo)=1

h(zk+3)=2; 1<k <3

h(zk+e)=0; 1<k <2

h(zk+9)=0; 1<k <2

So, we can conclude that,

|zn(0) — zn(1)] = 0, |zn(0) — zn(2)] = 1 and |zn(1) — za(2)| = 1
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So, we can say that, |zn(m) — zn(n)| < 1, where m, n € {0, 1, 2}

Also, we can conclude that,

[fa(0) — fn(1)| = 1, [fa(0) — fn(2)| = 0 and [fn(1) — fa(2)| = 1

So, we can say that, |fn(m) — fn(n)| < 1, where m, n € {0, 1, 2}

Hence, mean cordial labeling applied to the 3D graphical portrayal of the human body.
Example: 2.6

The 3D graphical portrayal of the human body (Thome et al., 2006) with mean cordial labeling is
shown in figure 3.

Figure 3

3. Conclusion:

In this paper, we have shown that 3D representation of the human body, the graph representations of
blood circulation in the heart and the circulatory systems of the human heart and kidney have the
property of mean cordial labeling. This type of labeling techniques may provide valuable tools for
further research in computational biology and bioinformatics, facilitating more accurate and insightful
modeling of human physiological processes.
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