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Abstract

Let G = (V,E) be a graph with p vertices and q edges. Define ρ =

{ p
2 p is even

p−1
2 p is odd, and M = {±1,±2, · · · ± ρ}. Consider

a mapping λ : V → M by assigning different labels in M to the different elements of V when p is even and different labels in M

to p− 1 elements of V and repeating a label for the remaining one vertex when p is odd. The labeling as defined above is said
to be a pair mean cordial labeling if for each edge uv of G, there is a labeling λ(u)+λ(v)

2 if λ(u) + λ(v) is even and λ(u)+λ(v)+1
2 if

λ(u) + λ(v) is odd such that |S̄λ1 − S̄λc
1
| ⩽ 1 where S̄λ1 and S̄λc

1
respectively denote the number of edges labeled with 1 and the

number of edges not labeled with 1. A graph G for which there is a pair mean cordial labeling is called a pair mean cordial
graph (PMC-graph). In this paper, we investigate the pair mean cordial labeling behavior of some graphs like total graph of
path, cycle, star, crown and comb and Also we examine the pair mean cordial labeling behavior of triangular winged prism
graph, rectangular winged prism graph, W− graph and irregular pentagonal snake.
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1. Introduction

All graphs in this study are the finite, simple and undirected. The majority of citations in the literature
credit Rosa’s work [17] from 1967 as the starting point for graph labeling and of graph labelling related
graphs as in [1, 2, 3, 5, 8, 9, 16, 18, 19, 20]. We follow the basic notation and terminology of graph theory
as in Harary [7]. Cahit defines cordial labeling, a variation of both graceful and harmonious labeling in [4],
and For extensive survey on graph labeling we refer to Gallian [6]. A study on pair mean cordial labeling
of some special graphs is referred to [10, 11, 12, 13, 14, 15]. In this present paper, we investigate the pair
mean cordial labeling behavior of some graphs like total graph of path, cycle, star, crown and comb and also
we examine the pair mean cordial labeling behavior of triangular winged prism graph, rectangular winged
prism graph, W− graph and irregular pentagonal snake.
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2. Preliminaries

Definition 2.1. [10] The comb graph Pn ⊙ K1 is a graph by connecting each vertex in the path Pn with a
pendant edge. There are 2n vertices and 2n− 1 edges in the comb graph.

Figure 1: The comb graph P4 ⊙K1.

Definition 2.2. [12] A graph obtained by adding a single pendent edge to each vertex of a cycle Cn is called
a crown graph and it is denoted by Cn ⊙K1.

Figure 2: The crown graph C5 ⊙K1.

Definition 2.3. [6] The total graph of a graph G, denoted by T(G) is define as, the vertex set of T(G) is
V(G) ∪ E(G). Two vertices x,y in the vertex set of T(G) are adjacent in T(G) in case one of the following
condition holds: (i) x,y are in V(G) and x is adjacent to y in G. (ii) x,y are in E(G) and x,y is adjacent
in G. (iii) x is in V(G), y is in E(G) and x,y are incident in G.

Definition 2.4. [10] A star graph Sn is a complete bipartite graph K1,n with one internal node and n – leaves.
A star having three edges is called as claw.

Definition 2.5. [10] The bistar graph Bm,n is a graph derived by joining the centre node by an edge of
two-star graph K1,n and K1,m.

Definition 2.6. [9] The corona graph G1 ⊙G2 is the graph obtained by taking one copy of G1 and n copies
of G2 and joining ith vertex of G1 with an edge to every vertex in the ith copy of G2, where G1 is graph of
order n.
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Figure 3: C4 ⊙K2.

Definition 2.7. [16] Let Pn be a path with consecutive vertices u1u2 . . .un. An irregular pentagonal
snake graph IPn is obtained from the path Pn and new vertices xi,yi, vi, 1 ⩽ i ⩽ n − 2 and edges
xivi,yivi,uixi,yiui+2, 1 ⩽ i ⩽ n− 2.

Figure 4: The irregular pentagonal snake graph IPn

Definition 2.8. [6] A W−graph WBn is a graph obtained from the bistar Bn,n by subdividing the central
edge.

Figure 5: The W−graph WB4 .

Definition 2.9. [20] The triangular winged prism graph, denoted by TWPRn is a graph with vertex set
V(TWPRn) = {ui, vi,wi | 1 ⩽ i ⩽ n} and edge set E(TWPRn) = {uivi, viwi | 1 ⩽ i ⩽ n}∪ {uiui+1,unu1, vivi+1, vnv1,wivi+1,wnv1 |
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1 ⩽ i ⩽ n− 1}.

Figure 6: The triangular winged prism graph TWPR6

Definition 2.10. [20] The rectangular winged prism graph, denoted by RWPRn is a graph with vertex
set V(RWPRn) = {ui, vi, xi,yi | 1 ⩽ i ⩽ n} and edge set E(RWPRn) = {uivi, vixi, xiyi | 1 ⩽ i ⩽
n}∪ {uiui+1,unu1, vivi+1, vnv1,yivi+1,ynv1 | 1 ⩽ i ⩽ n− 1}.

Figure 7: The rectangular winged prism graph RWPR5.

3. Main Results

Theorem 3.1. The total graph of the path Pn, T(Pn) is a PMC-graph only for all values of n except for
n = 3.

Proof. Let V(T(Pn)) = {ui, vj | 1 ⩽ i ⩽ n, 1 ⩽ j ⩽ n− 1} and E(T(Pn)) = {uiui+1,uivi,ui+1vi | 1 ⩽ i ⩽
n− 1} ∪ {vivi+1 | 1 ⩽ i ⩽ n− 2} respectively be the vertex set and edge set of the total graph of the path
Pn, T(Pn). Hence, T(Pn) has 4n− 5 edges and 2n− 1 vertices. We consider three cases.
Case (i) : For n = 1, 2
Note that T(P1) ≃ P1, the path P1 is PMC-graph[10]. Then, T(P2) ≃ C3, the cycle C3 is PMC-graph[10].
Case (ii) : For n = 3
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Suppose, T(P3) is a PMC-graph. If the edge uv get the label 1, the only possibilities are λ(u) + λ(v) = 1
or λ(u) + λ(v) = 2. Hence, the maximum number of edges labeled with 1 is 2. That’s S̄λ1 ⩽ 2. More over,
S̄λc

1
⩾ 5. Therefore, S̄λc

1
− S̄λ1 ⩾ 5− 2 = 3 > 1, a contradiction.

Case (iii) : For n ⩾ 4
Define λ(un) = 1 and λ(vn−1) = −n + 1. Assign the labels 2, 3, . . . ,n − 1 according to the vertices
u1,u2, . . . ,un−2 and fix the label −n + 2 with un−1. Now, give the labels −1,−2, . . . ,−n + 3 accord-
ing to the vertices v1, v2, . . . , vn−3 and fix the label n − 1 with vn−2. Eventually, S̄λ1 = 2n − 3 and
S̄λc

1
= 2n− 2.

Example 3.2. Figure 8 illustrates the graph T(P4) is a PMC-graph.

Figure 8: PMC-labeling of the total graph T(P4).

Theorem 3.3. The total graph of the cycle Cn, T(Cn) is not PMC-graph for all values of n ⩾ 3

Proof. Consider the total graph of the cycle Cn, T(Cn). Denote V(T(Cn)) = {ui, vi | 1 ⩽ i ⩽ n} and
E(T(Cn)) = {uivi | 1 ⩽ i ⩽ n} ∪ {uiui+1, vivi+1, viui+1,unu1, vnv1, vnu1 | 1 ⩽ i ⩽ n− 1} respectively by
the vertex set and edge set of the total graph of the cycle, T(Cn). Therefore, T(Cn) has 4n edges and 2n
vertices. If possible, let T(Cn) be a PMC-graph. So, if the edge uv get the label 1, the only possibilities are
λ(u) + λ(v) = 1 or λ(u) + λ(v) = 2. Then, the maximum number of edges labeled with 1 is 2n− 3. That’s
S̄λ1 ⩽ 2n− 3. Thus, S̄λc

1
⩾ 4n− (2n− 3) = 2n+ 3. Subsequently, S̄λc

1
− S̄λ1 ⩾ 2n+ 3 − (2n− 3) = 6 > 1, a

contradiction.

Example 3.4. Figure 9 illustrates the total graph of cycle T(C5).

Theorem 3.5. The total graph of the crown Cn ⊙ K1, T(Cn ⊙ K1) is not PMC-graph only for all values of
n ⩾ 3

Proof. Let V(T(Cn ⊙K1))) = {ui, vi, xi,yi | 1 ⩽ i ⩽ n} and E(T(Cn ⊙K1))) = {uivi,uixi,uiyi, xiyi, vixi |
1 ⩽ i ⩽ n}∪ {viui+1, vivi+1, vixi+1, vnu1, vnv1, vnx1 | 1 ⩽ i ⩽ n− 1} respectively be the vertex set and edge
set of the total graph of the crown, T(Cn⊙K1)). Hence T(Cn⊙K1)) has 8n edges and 4n vertices. If possible,
let T(Cn ⊙K1)) be a PMC-graph. Then, the maximum number of the edges labeled with 1 is 4n− 3. That’s
S̄λ1 ⩽ 4n− 3. Thus, S̄λc

1
⩾ 8n− (4n− 3) = 4n+ 3. Subsequently, S̄λc

1
− S̄λ1 ⩾ 4n+ 3 − (4n− 3) = 6 > 1, a

contradiction.

Example 3.6. Figure 10 illustrates the total graph of crown T(C3 ⊙K1).

Theorem 3.7. The total graph of the comb Pn ⊙K1, T(Pn ⊙K1) is a PMC-graph only for all values of n ⩽ 2.
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Figure 9: Total graph of cycle T(C5)

Figure 10: Total graph of crown T(C3 ⊙K1)

Proof. Let V(T(Pn ⊙ K1) = {ui, vi, xi,yj | 1 ⩽ i ⩽ n, 1 ⩽ j ⩽ n− 1} and E(T(Pn ⊙ K1) = {uivi,uixi, xivi |
1 ⩽ i ⩽ n} ∪ {xiyi, viyi, vivi+1,yixi+1,yivi+1,yjyj+1 | 1 ⩽ i ⩽ n− 1, 1 ⩽ j ⩽ n− 2} respectively be the
vertex set and edge set of the total graph of the comb, T(Pn ⊙ K1)). Hence T(Pn ⊙ K1)) has 8n edges and
4n vertices. We consider three cases:
Case (i) : For n = 1
Note that T(Pn ⊙K1) ≃ C3, the cycle C3 is PMC-graph [10].
Case (ii) : For n = 2
Consider the total graph of the comb, T(P2 ⊙K1). Figure 11 illustrates the graph T(P2 ⊙K1) is a PMC-graph.
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Figure 11: Total graph of comb T(P2 ⊙K1) is a PMC-graph.

Case (iii) : For n ⩾ 3
If possible, let T(Pn ⊙ K1)) be a PMC-graph. Then, the maximum number of the edges labeled with 1
is 4n − 3. That’s S̄λ1 ⩽ 4n − 3. Also, S̄λc

1
⩾ 9n − 7 − (4n − 3) = 5n − 4. Subsequently, S̄λc

1
− S̄λ1 ⩾

5n− 4− (4n− 3) = n− 1 ⩾ 2 > 1, a contradiction.

Theorem 3.8. The total graph of the star Sn, T(Sn) is a PMC-graph only for n = 1.

Proof. Let V(T(Sn)) = {u,ui, vi | 1 ⩽ i ⩽ n} and E(T(Sn)) = {uui,uvi, viui | 1 ⩽ i ⩽ n}∪ {vivj | 1 ⩽ i, j ⩽
n, i ̸= j} respectively be the vertex set and edge set of the total graph of the star Sn, T(Sn). It has n2+5n

2
edges and 2n+ 1 vertices. We consider four cases.
Case (i) : For n = 1
Note that T(S1) ≃ C3, the cycle C3 is PMC-graph [10].
Case (ii) : For n = 2
If possible, let T(Sn) be a PMC-graph. So, the Maximum number of the edges labeled with 1 is 2. That’s
S̄λ1 ⩽ 2. Thus, S̄λc

1
⩾ 5. Subsequently, S̄λc

1
− S̄λ1 ⩾ 5− 2 = 3 > 1, a contradiction.

Case (iii) : For n = 3, 4
Then, the Maximum number of the edges labeled with 1 is 2n− 1. That’s S̄λ1 ⩽ 2n− 1. Thus, S̄λc

1
⩾

q − (2n − 1) = n2+n+2
2 ⩾ 2. Subsequently, S̄λc

1
− S̄λ1 ⩾ n2+n+2

2 − (2n − 1) = n2−3n+4
2 ⩾ 2 > 1, a

contradiction.
Case (iv) : For n ⩾ 5
Moreover, the Maximum number of the edges labeled with 1 is 2n− 1. That’s S̄λ1 ⩽ n+ 5. Next, S̄λc

1
⩾

q − (n + 5) = n2+3n−10
2 ⩾ 2. Subsequently, S̄λc

1
− S̄λ1 ⩾ n2+3n−10

2 − (n + 5) = n2+n−20
2 ⩾ 5 > 1, a

contradiction.

Example 3.9. Figure 12 illustrates the total graph of star T(S3).

Theorem 3.10. The irregular pentagonal snake IPn is a PMC-graph only for all values of n ⩾ 3.

Proof. Consider the irregular pentagonal snake IPn. Denoting by V(IPn) = {ui, vj, xj,yj | 1 ⩽ i ⩽ n, 1 ⩽
j ⩽ n− 2} and E(IPn) = {xivi,yiviujuj+1,uixi,yiui+2 | 1 ⩽ i ⩽ n− 2, 1 ⩽ j ⩽ n− 1} respectively, the
vertex and edge sets of the irregular pentagonal snake IPn. Eventually, IPn has 4n− 6 vertices and 5n− 9
edges. Note that IP3 ≃ C5, the cycle C5 is a PMC-graph [15]. We consider two cases:
Case (i) : For odd n

Here, assign the labels −1,−4, . . . , −3n+7
2 and 4, 7, . . . , 3n−7

2 to the corresponding vertices v1, v3, . . . , vn−2
and v2, v4, . . . , vn−3. Then, assign the labels 2, 5, . . . , 3n−5

2 and −2,−5, . . . , −3n+11
2 to the corresponding

vertices x1, x3, . . . , xn−2 and x2, x4, . . . , xn−3. Assign the labels 3, 6, . . . , 3n−3
2 and −3,−6, . . . , −3n+9

2 to the
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Figure 12: Total graph of star T(S3)

corresponding vertices y1,y3, . . . ,yn−2 and y2,y4, . . . ,yn−3. Assign the labels −3n+5
2 , 3n−1

2 , −3n+3
2 and

−3n+1
2 , −3n−1

2 , . . . ,−2n+ 3 to the corresponding vertices u1,u2,u3 and u4,u6, . . . ,un−1. Assign the labels
3n+1

2 , 3n+3
2 , . . . , 2n− 3 and 1 corresponding to the vertices u5,u7, . . . ,un−2 and un.

Case (ii) : For even n

Now, assign the labels −1,−4, . . . , −3n+10
2 and 4, 7, . . . , 3n−4

2 to the corresponding vertices v1, v3, . . . , vn−3
and v2, v4, . . . , vn−2. So, assign the labels 2, 5, . . . , 3n−8

2 and −2,−5, . . . , −3n+8
2 to the corresponding vertices

x1, x3, . . . , xn−3 and x2, x4, . . . , xn−2. Further, assign the labels 3, 6, . . . , 3n−6
2 and −3,−6, . . . , −3n+6

2 to the
corresponding vertices y1,y3, . . . ,yn−3 and y2,y4, . . . ,yn−2. Next, assign the labels −3n+4

2 , −3n+2
2 , . . . ,−2n+

3 and 3n−2
2 , 3n

2 , . . . , 2n−3 to the corresponding vertices u1,u3, . . . ,un−1 and u2,u4, . . . ,un−2. Fix the label
1 to un.

Table 1: The following table demonstrates the vertex labelling λ is a PMC-labeling of the irregular pentagonal snake IPn, for
n ⩾ 2.

n S̄λ1 S̄λc
1

n is odd 5n−9
2

5n−9
2

n is even 5n−10
2

5n−8
2

Example 3.11. Figure 13 illustrates the PMC-labeling of the irregular pentagonal snake graph IP5.

Theorem 3.12. The rectangular winged prism graph RWPRn is a PMC-graph only for all values of n ⩾ 3.

Proof. Consider the rectangular winged prism graph RWPRn. Denoting by V(RWPRn) = {ui, vi, xi,yi |

1 ⩽ i ⩽ n} and E(RWPRn) = {uivi, vixi, xiyi | 1 ⩽ i ⩽ n}∪ {uiui+1,unu1, vivi+1, vnv1,yivi+1,ynv1 | 1 ⩽
i ⩽ n− 1} respectively, the vertex and edge sets of the rectangular winged prism graph RWPRn. Thus,
RWPRn has 4n vertices and 6n edges. We consider two cases:
Case (i) : For odd n

Now, assign the labels 2, 5, . . . , 3n+1
2 and −2,−5, . . . , −3n+5

2 to the corresponding vertices x1, x3, . . . , xn and
x2, x4, . . . , xn−1. Then, assign the labels −1,−4, . . . , −3n+1

2 and 4, 7, . . . , 3n−1
2 to the corresponding ver-

tices y1,y3, . . . ,yn and y2,y4, . . . ,yn−1. Fix the label 3n+3
2 with v1. Assign the labels 3, 6, . . . , 3n−3

2 and
−3,−6, . . . , −3n+3

2 to the corresponding vertices v2, v4, . . . , vn−1 and v3, v5, . . . , vn. Next, assign the labels
−3n−1

2 , −3n−3
2 to the corresponding vertices u1,u2. Furthermore, assign the labels −3n−5

2 , −3n−7
2 , . . . ,−2n

and 3n+5
2 , 3n+7

2 , . . . , 2n to the corresponding vertices u3,u5, . . . ,un−2 and u4,u6, . . . ,un−1. Fix the label
1 to un.
Case (ii) : For even n



Ponraj et. al., Commun. Combin., Cryptogr. & Computer Sci., 02 (2024), 181–192 189

Figure 13: PMC-labeling of the irregular pentagonal snake graph IP5.

Also, assign the labels 2, 5, . . . , 3n−2
2 and −2,−5, . . . , −3n+2

2 to the corresponding vertices x1, x3, . . . , xn−1
and x2, x4, . . . , xn. Next, assign the labels −1,−4, . . . , −3n+4

2 and 4, 7, . . . , 3n+2
2 to the corresponding ver-

tices y1,y3, . . . ,yn−1 and y2,y4, . . . ,yn. Fix the label −3n
2 with v1. Assign the labels 3, 6, . . . , 3n

2 and
−3,−6, . . . , −3n+6

2 to the corresponding vertices v2, v4, . . . , vn and v3, v5, . . . , vn−1. Further, assign the
labels 3n+4

2 , −3n−2
2 to the corresponding vertices u1,u3. Assign the labels −3n−4

2 , −3n−6
2 , . . . ,−2n and

3n+6
2 , 3n+8

2 , . . . , 2n to the corresponding vertices u2,u4, . . . ,un−2 and u5,u7, . . . ,un−1. Fix the label 1 to
un. In both cases, S̄λ1 = 3n = S̄λc

1
.

Example 3.13. Figure 14 illustrates the PMC-labeling of the rectangular winged prism graph RWPR5.

Figure 14: PMC-labeling of the rectangular winged prism graph RWPR5.

Theorem 3.14. The W−graph WBn is a PMC-graph only for all values of n ⩽ 5.



Ponraj et. al., Commun. Combin., Cryptogr. & Computer Sci., 02 (2024), 181–192 190

Proof. Denote by V(WBn) = {u0, v0,ui, vj | 1 ⩽ i ⩽ n, 1 ⩽ j ⩽ n− 1} and E(WBn) = {u0ui, v0vj,unv0 |

1 ⩽ i ⩽ n, 1 ⩽ j ⩽ n− 1} respectively, the vertex and edge sets of the W−graph WBn. Clearly, WBn has
2n+ 1 vertices and 2n edges.
Case (i) : For n = 2
Now, assign the labels −1, 1, 2 and −1,−2 to the corresponding vertices u0,u1,u2 and v0, v1. Then, S̄λ1 =
2 = S̄λc

1
.

Case (ii) : For n = 3
So assign the labels −1, 1, 2, 3 and −2,−3, 1 to the corresponding vertices u0,u1,u2,u3 and v0, v1, v2. Then,
S̄λ1 = 3 = S̄λc

1
.

Case (iii) : For n = 4
Next, assign the labels −1, 1, 2, 3, 4 and −2,−3,−4, 4 to the corresponding vertices u0,u1,u2,u3,u4 and
v0, v1, v2, v3. Then, S̄λ1 = 4 = S̄λc

1
.

Case (iv) : For n = 5
Assign the labels −1, 1, 2, 3,−2, 4 and −3,−4,−5, 4, 5 to the corresponding vertices u0,u1,u2,u3,u4,u5 and
v0, v1, v2, v3, v4. Then, S̄λ1 = 5 = S̄λc

1
.

Case (v) : For n ⩾ 6
If possible, let the W−graph WBn be a PMC-graph. The possible outcomes are λ(u) + λ(v) = 1 or
λ(u) + λ(v) = 2 if the edge uv receives the label one. Therefore, S̄λ1 ⩽ 5. Consequently, S̄λc

1
⩾ 2n− 5.

Thus, S̄λc
1
− S̄λ1 ⩾ 2n− 5− 5 = 2n− 10 ⩾ 2 > 1, a contradiction.

Example 3.15. Figure 15 illustrates the PMC-labeling of the W-graph WB4.

Figure 15: PMC-labeling of the W-graph WB4.

Theorem 3.16. The triangular winged prism graph TWPRn is a PMC-graph only for all values of n ⩾ 5.

Proof. Denote by V(TWPRn) = {ui, vi,wi | 1 ⩽ i ⩽ n} and E(TWPRn) = {uivi, viwi | 1 ⩽ i ⩽
n} ∪ {uiui+1,unu1, vivi+1, vnv1,wivi+1,wnv1 | 1 ⩽ i ⩽ n− 1} respectively, the vertex and edge sets of
the triangular winged prism graph TWPRn. Eventually, TWPRn has 3n vertices and 5n edges. We consider
three cases:
If possible, let λ be a PMC-graph. The possible outcomes are λ(u) + λ(v) = 1 or λ(u) + λ(v) = 2 if the edge
uv receives the label one.
Case (i) : For n = 3
Here, 6 is the maximum number of edges that can be labeled as 1. Then S̄λ1 ⩽ 6. Consequently, S̄λc

1
⩾ 8.

Therefore S̄λc
1
− S̄λ1 ⩾ 8− 6 = 2 > 1, a contradiction.

Case (ii) : For n = 4
Now, 9 is the maximum number of edges that can be labeled as 1. That’s S̄λ1 ⩽ 9. Consequently, S̄λc

1
⩾ 11.

Therefore S̄λc
1
− S̄λ1 ⩾ 5n− 4− (2n+ 4) = 11− 9 ⩾ 2 > 1, a contradiction.

Case (iii) : For n ⩾ 5
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Let λ(v1) = −n. So assign the labels −1,−2, . . . ,−n+ 1 and 2, 3, . . . ,n+ 1 to the corresponding vertices
v2, v3, . . . , vn and w1,w2, . . . ,wn. We consider four cases:
Subcase (i) : n ≡ 0 (mod 4)
Now, assign the labels n + 2,n + 3, . . . , 5n+8

4 and −n − 1,−n − 2, . . . , −5n
4 to the corresponding vertices

u1,u3, . . . ,un+2
2

and u2,u4, . . . ,un
2
. Fix the label −5n−4

4 with un+6
2

. Assign the labels −5n−8
4 , −5n−12

4 , . . . , −3n
2

and 5n+12
4 , 5n+16

4 , . . . , 3n
2 to the corresponding vertices un+4

2
,un+8

2
, . . . ,un−2 and un+10

2
,un+14

2
, . . . ,un−1.

Fix the label 1 with un.
Subcase (ii) : n ≡ 1 (mod 4)
Also, assign the labels n+ 2,n+ 3, . . . , 5n+5

4 and −n− 1,−n− 2, . . . , −5n−1
4 to the corresponding vertices

u1,u3, . . . ,un−1
2

and u2,u4, . . . ,un+1
2

. Fix the label −5n−5
4 with un+3

2
. Furthermore, assign the labels

−5n−9
4 , −5n−13

4 , . . . , −3n+1
2 and 5n+9

4 , 5n+13
4 , . . . , 3n−1

2 to the corresponding vertices un+5
2

,un+9
2

, . . . ,un−3

and un+7
2

,un+11
2

, . . . ,un−2. Assign the labels 1, −3n+1
2 to the vertices un−1,un respectively. If n = 5,

λ(un) = 1.
Subcase (iii) : n ≡ 2 (mod 4)
Then, assign the labels n+ 2,n+ 3, . . . , 5n+6

4 and −n− 1,−n− 2, . . . , −5n−2
4 to the corresponding vertices

u1,u3, . . . ,un
2

and u2,u4, . . . ,un+4
2

. Fix the label −5n−6
4 with un+6

2
. So assign the labels −5n−10

4 , −5n−14
4 , . . . , −3n

2
and 5n+10

4 , 5n+14
4 , . . . , 3n

2 to the corresponding vertices un+8
2

,un+12
2

, . . . ,un−2 and un+10
2

,un+14
2

, . . . ,un−1.
Fix the label 1 with un.
Subcase (iv) : n ≡ 3 (mod 4)
Further, assign the labels n+ 2,n+ 3, . . . , 5n+7

4 and −n− 1,−n− 2, . . . , −5n+1
4 to the corresponding ver-

tices u1,u3, . . . ,un+1
2

and u2,u4, . . . ,un−1
2

. Fix the label −5n−3
4 with un+5

2
. More over, assign the labels

−5n−7
4 , −5n−11

4 , . . . , −3n+1
2 and 5n+11

4 , 5n+15
4 , . . . , 3n−1

2 to the corresponding vertices un+3
2

,un+7
2

, . . . ,un−3

and un+9
2

,un+13
2

, . . . ,un−2. Assign the labels 1, −3n+1
2 to the vertices un−1,un respectively.

Table 2: The following table 1 demonstrates the vertex labelling λ is a PMC-labeling of the triangular winged prism graph
TWPRn, for n ⩾ 5.

n S̄λ1 S̄λc
1

n ≡ 0 (mod 4) 5n
2

5n
2

n ≡ 1 (mod 4) 5n−1
2

5n+1
2

n ≡ 2 (mod 4) 5n
2

5n
2

n ≡ 3 (mod 4) 5n−1
2

5n+1
2

Example 3.17. Figure 16 illustrates the PMC-labeling of the triangular winged prism graph TWPR6.

4. Conclusion

Labeled graphs are currently a popular research area for many scholars for their wide range of applica-
tions. In this paper, we have studied the pair mean cordial labeling behavior of some special graphs like the
total graph of path, cycle, star, crown and comb and also we have examined the pair mean cordial labeling
behavior of the triangular winged prism graph, rectangular winged prism graph, W− graph and irregular
pentagonal snake. It is an open area of research to derive similar results on different types of graph families.
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