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FURTHER RESULTS ON PAIR MEAN CORDIAL GRAPHS

R. PONRAJ1∗, S. PRABHU1, §

Abstract. Let a graph G = (V,E) be a (p, q) graph. Define

ρ =

{
p
2

p is even
p−1
2

p is odd,

and M = {±1,±2, · · · ± ρ} called the set of labels. 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 exists 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 exists a pair mean cordial labeling is called a pair mean cordial graph.
In this paper, we examine the pair mean cordial labeling of some graphs including lily
graph, torch graph, twig graph, triangular prism, parachute graph and diamond graph.

Keywords: lily graph, torch graph, twig graph, triangular prism, parachute graph, dia-
mond graph.

AMS Subject Classification: 05C78

1. Introduction

In this paper, a simple, finite and undirected graph is represented by the pair G = (V,E),
where V and E are the sets of all vertices and edges respectively. The number of vertices
and edges in G determine its order and size accordingly. We site [2] for a survey of graph
labeling. Most graph labeling techniques trace their origin to one Rosa first proposed
in [18] and I. Cahit introduced the idea of cordial labeling in [1]. We refer the book of
Harary[3] for the definitions of the fundamental terminology in graph theory. Cordial
associated labeling techniques has been studied in [4-11,17,19-23]. The pair mean cordial
labeling behavior of various graphs has been studied in [12-16]. In this paper, we examine
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ment of Mathematics, 2025; all rights reserved.

431



432 TWMS J. APP. ENG. MATH. V.15, N.2, 2025

the pair mean cordial labeling of some graphs including the lily graph, torch graph, twig
graph, triangular prism, parachute graph and diamond graph.

2. Preliminaries

Definition 2.1. Let a graph G = (V,E) be a (p, q) graph. Define

ρ =

{ p
2 p is even

p−1
2 p is odd,

and M = {±1,±2, · · · ± ρ} called the set of labels. 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 exists 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 exists a pair mean cordial labeling is called a pair mean cordial graph.

Definition 2.2. The graph G2 of an undirected graph G is another graph that has same
set of vertices but in which two vertices are adjacent when their distance in G is at most
2.

Definition 2.3. A subdivision graph S(G) is obtained from the graph G by subdividing
each edge of G with a vertex.

Definition 2.4. The corona of two graph G and H is the graph obtained by taking one
copy of G and |V (G)| copies of H and attaching each ith apex of G to every vertex in ith

copy of H.

Definition 2.5. The torch graph On, n ≥ 3 is the graph with V (On) = {ui : 1 ≤ i ≤
n + 4} and E(On) = {uiun+1, uiun+3 : 2 ≤ i ≤ n − 2}∪ {u1ui : n ≤ i ≤ n + 4]} ∪
{un−1un, unun+2, unun+4, un+1un+3}. Thus the torch graph On has n + 4 vertices and
2n+ 3 edges.

Definition 2.6. A lilly graph In can be constructed by two star graphs 2K1,n, n ≥ 2 joining
two path graphs 2Pn, n ≥ 2 with sharing a common vertex. That is In = 2K1,n + 2Pn.

Definition 2.7. The twig graph TWn, n ≥ 4 is a tree obtained from a path by attaching
exactly two pendant edges to each internal vertex of the path Pn.

Definition 2.8. The comb Pn⊙K1 is obtained by joining a pendant edge to each vertices
of the path Pn. It has 2n vertices and 2n− 1 edges

Definition 2.9. A diamond graph Brn, n ≥ 3 is defined by connection of a single vertex
u to all other vertices ui, 1 ≤ i ≤ n of triangular ladder graph TLn.

Definition 2.10. The product graph of the path Pn and cycle C3 is called the triangular
prism and it is denoted by Pn × C3.

Definition 2.11. The parachute graph Pm,n, m ≥ 3 is the graph with vertex set V (Pm,n) =
{u, ui, vj : 1 ≤ i ≤ m, 1 ≤ j ≤ n} and edge set E(Pm,n) = {uui, u1v1, vnum : 1 ≤ i ≤
m} ∪ {uiui+1, vjvj+1 : 1 ≤ i ≤ m− 1, 1 ≤ j ≤ n− 1}. Obviously the parachute graph Pm,n

has m+ n+ 1 vertices and 2m+ n edges.
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3. Main Results

Theorem 3.1. The comb graph Pn ⊙K1 is pair mean cordial [12].

Theorem 3.2. The star graph K1,n is pair mean cordial if and only if 1 ≤ n ≤ 6 [12].

Theorem 3.3. The bistar graph Bm,n, (m ≥ 2, n ≥ 2) is pair mean cordial if and only if
m+ n ≤ 9 [12].

Theorem 3.4. The square graph of the comb, (Pn ⊙K1)
2 is not a pair mean cordial for

all n ≥ 2.

Proof. Let V ((Pn ⊙ K1)
2) = {ui, vi : 1 ≤ i ≤ n} and E((Pn ⊙ K1)

2) = {uiui+1, uivi+1 :
1 ≤ i ≤ n − 1} ∪ {uiui+2, viui+2 : 1 ≤ i ≤ n − 2} ∪ {uivi : 1 ≤ i ≤ n}. Clearly the
number of vertices and edges of (Pn ⊙ K1)

2 are 2n and 5n − 5 respectively. Suppose
(Pn ⊙ K1)

2 is pair mean cordial. If the edge uv get the label 1, then the possibilities
are λ(u) + λ(v) = 1 or λ(u) + λ(v) = 2. Hence the maximum number of edges with
label 1 is 2n − 3. That is S̄λ1 ≤ 2n − 3. Then S̄λc

1
≥ q − (2n − 3) = 3n − 2. Therefore

S̄λc
1
− S̄λ1 ≥ 3n− 2− (2n+ 3) = n+ 1 ≥ 4 > 1, a contradiction.

□

Theorem 3.5. The square graph of Bn,n, B
2
n,n is not a pair mean cordial for all n ≥ 1.

Proof. Define V (B2
n,n) = {u, v, ui, vi : 1 ≤ i ≤ n} and E(B2

n,n) = {uv, uui, vvi, vui, uvi :
1 ≤ i ≤ n}. Obviously it has 2n + 2 vertices and 4n + 1 edges. We have the following
three cases:
Case 1: n = 1
Now suppose that B2

1,1 is pair mean cordial. If the edge uv get the label 1, then the

possibilities are λ(u)+λ(v) = 1 or λ(u)+λ(v) = 2. Hence the maximum number of edges
with label 1 is 1. That is S̄λ1 ≤ 1. Then S̄λc

1
≥ 5− 1 = 4. Therefore S̄λc

1
− S̄λ1 ≥ 3 > 1, a

contradiction.
Case 2: n = 2
Suppose B2

2,2 is pair mean cordial. If the edge uv get the label 1, then the possibilities are

λ(u) + λ(v) = 1 or λ(u) + λ(v) = 2. Hence the maximum number of edges with label 1 is
3. That is S̄λ1 ≤ 3. Then S̄λc

1
≥ 6− 3 = 4. Therefore S̄λc

1
− S̄λ1 ≥ 3 > 1, a contradiction.

Case 3: n > 2
Suppose that B2

n,n is pair mean cordial. If the edge uv get the label 1, then the possibilities
are λ(u) + λ(v) = 1 or λ(u) + λ(v) = 2. Hence the maximum number of edges with label
1 is 4. That is S̄λ1 ≤ 4. Then S̄λc

1
≥ q − 4 = 4n− 3. Therefore S̄λc

1
− S̄λ1 ≥ 4n− 3− 4 =

4n− 7 ≥ 5 > 1, a contradiction.
□

Theorem 3.6. The subdivision of edges of the star graph K1,n, S(K1,n) is pair mean
cordial.

Proof. The vertex set and edge set of S(K1,n) respectively are defined by V (S(K1,n)) =
{u, ui, xi : 1 ≤ i ≤ n} and E(S(K1,n)) = {uxi, xiui : 1 ≤ i ≤ n}. It has 2n + 1 vertices
and 2n edges. Define λ(u) = 1. Now we assign the labels −1,−2, . . . ,−n respectively to
the vertices u1, u2, . . . , un and assign the labels 2, 3, . . . , n to the vertices x1, x2, . . . , xn−1

respectively. Finally assign the label 1 to the vertex xn. Hence the edges uvn and uivi,
1 ≤ i ≤ n− 1 are labeled with 1 and all other edges are labeled by the integers other than
1. Thus S̄λ1 = S̄λc

1
= n. □

Example 3.1. A pair mean cordial labeling of S(K1,5) is shown in Figure 1.
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Figure 1

Theorem 3.7. The subdivision of edges of the bistar graph Bn,n, S(Bn,n) is pair mean
cordial.

Proof. The vertex set and edge set of S(Bn,n) respectively are defined by V (S(Bn,n)) =
{u, v, w, ui, xi, vi, yi : 1 ≤ i ≤ n} and E(S(Bn,n)) = {uw,wv, uxi, xiui, vyi, yivi : 1 ≤ i ≤
n}. Then it has 4n + 3 vertices and 4n + 2 edges. Define λ(u) = 1, λ(v) = −2n − 1
and λ(w) = 1. Next we assign the labels −1,−2, . . . ,−n respectively to the vertices
u1, u2, . . . , un and assign the labels 2, 3, . . . , n+1 to the vertices x1, x2, . . . , xn respectively.
We now assign the labels −n−1,−n−2, . . . ,−2n respectively to the vertices v1, v2, . . . , vn
and assign the labels n + 2, n + 3, . . . , 2n + 1 to the vertices y1, y2, . . . , yn respectively.
Hence the edges uixi, yivi, 1 ≤ i ≤ n and uv are labeled with 1 and the other edges are
not labeled with 1. Thus S̄λ1 = S̄λc

1
= 2n+ 1. □

Example 3.2. A pair mean cordial labeling of S(B4,4) is shown in Figure 2.

Figure 2

Theorem 3.8. The torch graph On is pair mean cordial for all 3 ≤ n ≤ 7 and n = 9.

Proof. Let us take the vertex set and edge set from definition 2.5. We have the following
two cases:
Case 1: 3 ≤ n ≤ 7
Now we define λ(vn−1) = 1, λ(vn) = −1, λ(vn+2) = 3, λ(vn+4) = 2 and λ(v1) = −2. Next
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we have to assign labels to the remaining vertices from the following table:

Nature of n λ(vn+3) λ(vn+1) λ(v2) λ(v3) λ(v4) λ(v5)
n = 3 3 −3
n = 4 4 −4 −3
n = 5 4 −4 −3 −3
n = 6 4 5 −3 −4 −5
n = 7 4 5 −3 −4 −5 −3

Table 1

Case 2: n > 7
Then there are two cases arises:
Subcase 1: n is even
Then n ≥ 8. Now suppose On is pair mean cordial. If the edge uv get the label 1,
the possibilities are λ(u) + λ(v) = 1 or λ(u) + λ(v) = 2. Hence the maximum number
of edges with label 1 is 8. That is S̄λ1 ≤ 8. Then S̄λc

1
≥ q − 8 = 2n − 5. Therefore

S̄λc
1
− S̄λ1 ≥ 2n− 5− (8) = 2n− 13 ≥ 3 > 1, a contradiction.

Subcase 2: n is odd
If n = 9, then we assign the labels −2,−3,−4,−5,−6,−4, 1, 2,−1 respectively to the ver-
tices v1, v2, . . . , v9 and assign the labels 6, 4, 5, 3 to the vertices v10, v11, v12, v13 respectively.
If n > 9, then n ≥ 11. Suppose On is pair mean cordial. If the edge uv get the label 1,
the possibilities are λ(u) + λ(v) = 1 or λ(u) + λ(v) = 2. Hence the maximum number
of edges with label 1 is 10. That is S̄λ1 ≤ 10. Then S̄λc

1
≥ q − 10 = 2n − 7. Therefore

S̄λc
1
− S̄λ1 ≥ 2n− 7− (10) = 2n− 17 ≥ 5 > 1, a contradiction.

□

Example 3.3. A pair mean cordial labeling of O7 is shown in Figure 3.

Figure 3

Theorem 3.9. The lilly graph In is pair mean cordial for all n ≥ 2.
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Proof. Let V (In) = {ui : 1 ≤ i ≤ 2n − 1} ∪ {vi : 1 ≤ i ≤ 2n} and E(In) = {unvi : 1 ≤
i ≤ 2n} ∪ {uiui+1 : 1 ≤ i ≤ 2n − 2}. Then In has 4n − 1 vertices and 4n − 2 edges.
Let us assign the labels 2, 3, . . . , n+ 1 to the vertices u1, u3, . . . , u2n−1 respectively. Next
we assign the labels −1,−2, . . . ,−n+ 1 respectively to the vertices u2, u4, . . . , u2n−2. We
assign the labels −n,−n − 1, . . . ,−2n + 1 to the vertices v1, v2, . . . , vn respectively. We
assign the labels n+2, n+3, . . . , 2n− 1 respectively to the vertices vn+1, vn+2, . . . , v2n−2.
Furthermore assign the label 1 to the vertex v2n−1. Finally if n is odd , assign the label
−n−1

2 to the vertex v2n and if n is even, assign the label n+2
2 to the vertex v2n. Hence the

edges uiui+1, 1 ≤ i ≤ 2n− 2 and unv2n are labeled with 1 and all other edges are labeled
by the integers other than 1. Thus S̄λ1 = 2n− 1 = S̄λc

1
.

□

Example 3.4. A pair mean cordial labeling of I5 is shown in Figure 4.

Figure 4

Theorem 3.10. The twig graph TWn is pair mean cordial for all n ≥ 4.

Proof. Define V (TWn) = {ui, vj , wj : 1 ≤ i ≤ n, 1 ≤ j ≤ n − 2} and E(TWn) =
{ui+1vi, ui+1wi, ujuj+1 : 1 ≤ i ≤ n − 2, 1 ≤ j ≤ n − 1}. Then the twig graph TWn

has 3n− 4 vertices and 3n− 5 edges. We have the following two cases:
Case 1: n is odd
Let λ(u1) = 1. Assign the labels −1,−4, . . . , −3n+7

2 to the vertices u2, u4, . . . , un−1 respec-

tively and assign the labels −3,−6, . . . , −3n+9
2 to the vertices u3, u5, . . . , un−2 respectively.

Then we assign the label −3n+5
2 to the vertex un. Now we assign the labels 2, 5, . . . , 3n−5

2

to the vertices v1, v3, . . . , vn−2 respectively and assign the labels 4, 7, . . . , 3n−7
2 respectively

to the vertices v2, v4, . . . , vn−3. Next we assign the labels 3, 6, . . . , 3n−9
2 to the vertices

w1, w3, . . . , wn−4 respectively and assign the labels −2,−5, . . . , −3n+11
2 respectively to the

vertices w2, w4, . . . , wn−3. Finally assign the label 3n−5
2 to the vertex wn−2. Hence the

edges ui+1vi, 1 ≤ i ≤ n − 1 and u2jw2j−1, 1 ≤ j ≤ n−1
2 are labeled with 1 and the other

edges are not labeled with 1.
Case 2: n is even
Let λ(u1) = 1. Now we give the labels −1,−4, . . . , −3n+4

2 to the vertices u2, u4, . . . , un
respectively and give the labels −3,−6, . . . , −3n+6

2 to the vertices u3, u5, . . . , un−1 respec-

tively. Next we give the labels 2, 5, . . . , 3n−8
2 to the vertices v1, v3, . . . , vn−3 respectively

and give the labels 4, 7, . . . , 3n−4
2 respectively to the vertices v2, v4, . . . , vn−2. Furthermore

we give the labels 3, 6, . . . , 3n−6
2 to the vertices w1, w3, . . . , wn−3 respectively and give the
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labels −2,−5, . . . , −3n+8
2 respectively to the vertices w2, w4, . . . , wn−2. Hence the edges

ui+1vi, 1 ≤ i ≤ n − 2 and u2jw2j−1, 1 ≤ j ≤ n−2
2 are labeled with 1 and the other edges

are not labeled with 1.
The following table given that this vertex labeling λ is a pair mean cordial of TWn for all
n ≥ 4.

□

Nature of n S̄λ1 S̄λc
1

n is odd 3n−5
2

3n−5
2

n is even 3n−6
2

3n−4
2

Table 2

Example 3.5. A pair mean cordial labeling of TW9 is shown in Figure 5.

Figure 5

Theorem 3.11. The triangular prism Pn × C3 is pair mean cordial for all n ≥ 1 and n
is odd.

Proof. The vertex set and edge set of triangular prism Pn × C3 respectively are given by
V (Pn × C3) = {ui, vi, wi : 1 ≤ i ≤ n} and E(Pn × C3) = {uiwi, viwi, viui : 1 ≤ i ≤
n} ∪ {uiui+1, vivi+1, wiwi+1 : 1 ≤ i ≤ n− 1}. Clearly it has 3n vertices and 6n− 3 edges.
We have the following two cases:
Case 1: n is odd
We assign the labels −1,−4, . . . , −3n+1

2 respectively to the vertices v1, v3, . . . , vn and also

assign the labels 3, 6, . . . , 3n−3
2 to the vertices v2, v4, . . . , vn−1 respectively. Then we

assign the label 1 to the vertex w1. Next we assign the labels 4, 7, . . . , 3n−1
2 respec-

tively to the vertices w2, w4, . . . , wn−1 and assign the labels −3,−6, . . . , −3n+3
2 to the

vertices w3, w5, . . . , wn respectively. We now assign the labels 2, 5, . . . , 3n−5
2 respectively

to the vertices u1, u3, . . . , un−2 and assign the labels −2,−5, . . . , −3n+5
2 to the vertices

u2, u4, . . . , un−1 respectively. Finally assign the label 3n−1
2 to the vertex un. Hence the

edges viui, wi+1ui+1, 1 ≤ i ≤ n− 1, v2j−1v2j , w2jw2j+1, 1 ≤ j ≤ n−1
2 and un−1un are la-

beled with 1 and all other edges are labeled by the integers other than 1. Thus S̄λ1 = 3n−2
and S̄λc

1
= 3n− 1.

Case 2: n is even
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Suppose that Pn × C3 is pair mean cordial. If the edge uv get the label 1, then the pos-
sibilities are λ(u) + λ(v) = 1 or λ(u) + λ(v) = 2. Hence the maximum number of edges
with label 1 is 3n − 3. That is S̄λ1 ≤ 3n − 3. Then S̄λc

1
≥ q − (3n − 3) = 3n. Therefore

S̄λc
1
− S̄λ1 ≥ 3n− (3n− 3) = 3 > 1, a contradiction. □

Example 3.6. A pair mean cordial labeling of P5 × C3 is shown in Figure 6.

Figure 6

Theorem 3.12. The parachute graph Pm,1 is pair mean cordial for all odd m ≥ 5.

Proof. Let V (Pm,1) = {u, ui, v1 : 1 ≤ i ≤ m} and E(Pm,1) = {uui, u1v1, v1um : 1 ≤ i ≤
m}∪{uiui+1 : 1 ≤ i ≤ m−1}. Then the number of vertices and edges of Pm,1 respectively
are m+ 2 and 2m+ 1. The proof is divided into two cases:
Case 1: m is odd
There are two cases arises:
Subcase 1: m = 3
Let us assume that P3,1 is pair mean cordial. Thus if the edge uv get the label 1, the
possibilities are λ(u)+λ(v) = 1 or λ(u)+λ(v) = 2. Hence the maximum number of edges
with label 1 is 2. That is S̄λ1 ≤ 2. Then S̄λc

1
≥ q − 2 = 5. Therefore S̄λc

1
− S̄λ1 ≥ 5− 2 =

3 > 1, a contradiction.
Subcase 2: m ≥ 5
First we define λ(u) = 3 and λ(v1) = 1. Next we assign the labels 2, 3, . . . , m+1

2 to

the vertices u1, u3, . . . , um−2 respectively and assign the labels −1,−2, . . . , −m+1
2 to the

vertices u2, u4, . . . , um−1 respectively. Finally assign the label −m−1
2 to the vertex um.

Hence the edges uu2, uu4 and uiui+1, 1 ≤ i ≤ m − 2 are labeled with 1 and the other
edges are not labeled with 1. Therefore S̄λ1 = m and S̄λc

1
= m+ 1.

Case 2: m is even
In this case, Suppose Pm,1 is pair mean cordial. Thus if the edge uv get the label 1, the
possibilities are λ(u)+λ(v) = 1 or λ(u)+λ(v) = 2. Hence the maximum number of edges
with label 1 is m− 1. That is S̄λ1 ≤ m− 1. Then S̄λc

1
≥ q − (m− 1) = m+ 2. Therefore

S̄λc
1
− S̄λ1 ≥ m+ 2− (m− 1) = 3 > 1, a contradiction.

□

Theorem 3.13. The parachute graph Pm,2 is pair mean cordial for all even m ≥ 4.

Proof. Let V (Pm,2) = {u, ui, v1, v2 : 1 ≤ i ≤ m} and E(Pm,2) = {uui, u1v1, v1v2,
v2um : 1 ≤ i ≤ m} ∪ {uiui+1 : 1 ≤ i ≤ m− 1}. Then the number of vertices and edges of
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Pm,2 respectively are m+ 3 and 2m+ 2. We have the following two cases:
Case 1: m is odd
In this case, Suppose Pm,1 is pair mean cordial. Thus if the edge uv get the label 1,
the possibilities are λ(u) + λ(v) = 1 or λ(u) + λ(v) = 2. Hence the maximum number
of edges with label 1 is m. That is S̄λ1 ≤ m. Then S̄λc

1
≥ q − m = m + 2. Therefore

S̄λc
1
− S̄λ1 ≥ m+ 2−m = 2 > 1, a contradiction.

Case 2: m is even
Define λ(u) = 3, λ(v1) = −m−2

2 and λ(v2) = 1. Next we assign the labels 2, 3, . . . , m+2
2

to the vertices u1, u3, . . . , um−1 respectively and assign the labels −1,−2, . . . , −m
2 to the

vertices u2, u4, . . . , um respectively. Hence the edges uu2, uu4 and uiui+1, 1 ≤ i ≤ m − 1
are labeled with 1 and all other edges are labeled by the integers other than 1. Therefore
S̄λ1 = S̄λc

1
= m+ 1.

□

Theorem 3.14. The diamond graph Brn is not a pair mean cordial for all n ≥ 3.

Proof. The vertex set and edge set of diamond graph Brn respectively are given by
V (Brn) = {u, ui, vj : 1 ≤ i ≤ n, 1 ≤ j ≤ n − 1} and E(Brn) = {uui : 1 ≤ i ≤
n} ∪ {uiui+1, uivi, viui+1 : 1 ≤ i ≤ n − 1} ∪ {vivi+1 : 1 ≤ i ≤ n − 2}. Clearly it has
2n vertices and 5n − 5 edges. Now suppose that Brn is pair mean cordial. If the edge
uv get the label 1, then the possibilities are λ(u) + λ(v) = 1 or λ(u) + λ(v) = 2. Hence
the maximum number of edges with label 1 is 2n − 3. That is S̄λ1 ≤ 2n − 3. Then
S̄λc

1
≥ q − (2n− 3) = 3n− 2. Therefore S̄λc

1
− S̄λ1 ≥ 3n− 2− (2n− 3) = n+ 1 ≥ 4 > 1, a

contradiction.
□

Theorem 3.15. The parachute graph Pm,n is pair mean cordial for all m,n ≥ 3.

Proof. The vertex set and edge set are defined in definition 2.10. We have the following
two cases:
Case 1: m is even
There are two cases arises:
Subcase 1: n is even
Let us define λ(u) = 2. Assign the labels −1,−2, . . . , −m

2 respectively to the vertices

u1, u3, . . . , um−1 and also assign the labels 3, 4, . . . , m+4
2 to the vertices u2, u4, . . . , um

respectively. Now we assign the labels −m−4
2 , −m−6

2 , . . . , −m−n
2 respectively to the ver-

tices v1, v3, . . . , vn−3 and assign the labels m+6
2 , m+8

2 , . . . , m+n
2 respectively to the vertices

v2, v4, . . . , vn−4. Next we assign the labels 1, 1, −m−2
2 to the vertices vn−2, vn−1, vn respec-

tively. Hence the edges uu1, uiui+1, 1 ≤ i ≤ m − 1, umvn and v2j−1v2j , 1 ≤ j ≤ n−2
2 are

labeled with 1 and all other edges are labeled by the integers other than 1.
Subcase 2: n is odd
First we assign the labels to the vertices u, ui as in Subcase 1 of Case 1. Next we assign
the labels −m−4

2 , −m−6
2 , . . . , −m−n−1

2 respectively to the vertices v1, v3, . . . , vn−2 and assign

the labels m+6
2 , m+8

2 , . . . , m+n+1
2 respectively to the vertices v2, v4, . . . , vn−3. Next we as-

sign the labels 1, −m−2
2 to the vertices vn−1, vn respectively. Hence the edges uu1, uiui+1,

1 ≤ i ≤ m− 1, umvn and v2j−1v2j , 1 ≤ j ≤ n−3
2 are labeled with 1 and all other edges are

labeled by the integers other than 1.
Case 2: m is odd
There are two cases arises:
Subcase 1: n is even
Now define λ(u) = 2. Assign the labels −1,−2, . . . , −m−1

2 respectively to the vertices
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u1, u3, . . . , um and also assign the labels 3, 4, . . . , m+3
2 to the vertices u2, u4, . . . , um−1 re-

spectively. Then we assign the labels −m−5
2 , −m−7

2 , . . . , −m−n−1
2 respectively to the vertices

v1, v3, . . . , vn−3 and assign the labels m+7
2 , m+9

2 , . . . , m+n+1
2 respectively to the vertices

v2, v4, . . . , vn−4. Next we assign the labels 1, −m−3
2 , m+5

2 to the vertices vn−2, vn−1, vn re-

spectively. Hence the edges uu1, uiui+1, 1 ≤ i ≤ m− 1, umvn, v2j−1v2j , 1 ≤ j ≤ n−4
2 and

vn−1vn are labeled with 1 and all other edges are labeled by the integers other than 1.
Subcase 2: n is odd
Assign the labels to the vertices u, ui as in Subcase 1 of Case 2. Next we assign the labels
−m−3

2 , −m−5
2 , . . . , −m−n

2 respectively to the vertices v1, v3, . . . , vn−2 and assign the labels
m+5
2 , m+7

2 , . . . , m+n
2 respectively to the vertices v2, v4, . . . , vn−3. Next we assign the labels

1, 1 to the vertices vn−1, vn respectively. Hence the edges uu1, uiui+1, 1 ≤ i ≤ m− 1, and
v2j−1v2j , 1 ≤ j ≤ n−1

2 are labeled with 1 and all other edges are labeled by the integers
other than 1.
The following table given that this vertex labeling λ is a pair mean cordial of Pm,n for all
m,n ≥ 3:

□

Nature of n S̄λ1 S̄λc
1

m and n are both even 2m+n
2

2m+n
2

m is even and n is odd 2m+n−1
2

2m+n+1
2

m is odd and n is even 2m+n
2

2m+n
2

m and n are both odd 2m+n−1
2

2m+n+1
2

Table 3

Example 3.7. A pair mean cordial labeling of P6,5 is shown in Figure 7.

Figure 7

4. Conclusion

In this paper, we have studied about the pair mean cordial labeling of some graphs
including lily graph, torch graph, twig graph, triangular prism, parachute graph and dia-
mond graph. The open problems concern the investigation of the pair mean cordiality of
some other special graphs.
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