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§1. Introduction

We consider only finite, undirected and simple graphs. The notion of pair difference cordial

labeling of graphs was introduced in [4]. Pair difference cordial labeling behaviour of several

graphs like path, cycle, star, Mirror graph, Shadow graph,double fan, mangolian tent, grid

etc have been investigated in [4-10]. In this we investigate the pair difference cordial labeling

behaviour of subdivision of wheel and comb graphs. Terms not defined here follow from Harary

[2,3].

§2. Preliminaries

Definition 2.1([7]) A subdivision graph S(G) of a graph G is obtained by replacing each edge

uv by a path uvw.

Definition 2.2([4]) Let G = (V,E) be a (p, q) graph. Define

ρ =

p
2 , if p is even

p−1
2 , if p is odd

and L = {±1,±2,±3, · · · ,±ρ} called the set of labels. Consider a mapping f : V −→ L
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by assigning different labels in L to the different elements of V when p is even and different

labels in L 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 difference cordial labeling if for each

edge uv of G there exists a labeling |f(u)− f(v)| such that
∣∣∆f1 −∆fc

1

∣∣ ≤ 1. Otherwise, it is

called a Smarandachely pair difference cordial labeling if
∣∣∆f1 −∆fc

1

∣∣ ≥ 2, where ∆f1 and ∆fc
1

respectively denote the number of edges labeled with 1 and number of edges not labeled with 1.

A graph G for which there exists a pair difference cordial labeling or Smarandachely pair

difference cordial labeling is called a pair difference cordial graph or Smarandachely pair differ-

ence cordial graph.

Theorem 2.3([7]) A wheel Wn is pair difference cordial if and only if n is even.

§3. Main Results

Theorem 3.1 A subdivision of the wheel Wn, S(Wn) is pair difference cordial for all values of

n ≥ 3.

Proof Let us take the vertex set and edge set of S(Wn) as follows: V (S(Wn)) = {a, ai, bi, ui :

1 ≤ i ≤ n} and E(S(Wn)) = {aai, aibi, biui : 1 ≤ i ≤ n}∪{uibi+1 : 1 ≤ i ≤ n − 1} ∪ {bnu1}.
This graph has 3n+ 1 vertices and 4n edges.

Case 1. n is even.

Assign the labels 1, 4, 7, · · · , 3n−4
2 respectively to the vertices a1, a2, a3, · · · , an

2
and assign

the labels 2, 5, 8, · · · , 3n−2
2 to the vertices b1, b2, b3, · · · , bn

2
respectively. Next assign the la-

bels −1,−4,−7, · · · ,−( 3n−4
2 ) to the vertices an+2

2
, an+4

2
, an+6

2
, · · · , an respectively and assign

the labels −2,−5,−8, · · · ,−( 3n−2
2 ) to the vertices bn+2

2
, bn+4

2
, bn+6

2
, · · · , bn . Now we assign

the labels 3, 6, 9, · · · , 3n2 respectively to the vertices u1, u2, u3, · · · , un
2

and assign the labels

−3,−6,−9, · · · ,−( 3n
2 ) to the vertices un+2

2
, un+4

2
, un+6

2
, · · · , un respectively. Finally assign the

label 1 to the vertex a. Clearly in this case ∆fc
1

= ∆f1 = 2n.

Case 2. n is odd.

Assign the labels 1, 4, 7, · · · , 3n−7
2 respectively to the vertices a1, a2, a3, · · · , an−1

2
and assign

the labels 2, 5, 8, · · · , 3n−5
2 to the vertices b1, b2, b3, · · · , bn−1

2
respectively. Next assign the labels

−1,−4,−7, · · · ,−( 3n−7
2 ) to the vertices an+1

2
, an+3

2
, an+5

2
, · · · , an−1 respectively and assign the

labels −2,−5,−8, · · · ,−( 3n−5
2 ) to the vertices bn+1

2
, bn+3

2
, bn+5

2
, · · · , bn−1 . Now we assign the

labels 3, 6, 9, · · · , 3n−3
2 respectively to the vertices u1, u2, u3, · · · , un−1

2
and assign the labels

−3,−6,−9, · · · ,−( 3n−3
2 ) to the vertices un+1

2
, un+3

2
, un+5

2
, · · · , un−1 respectively. Finally assign

the label 3n−1
2 ,−( 3n+1

2 ),−( 3n−1
2 ), 3n+1

2 to the vertices a, an, bn, un . Clearly in this case ∆fc
1

=

∆f1 = 2n. �

Theorem 3.2 A subdivision of the spokes of wheel Wn is pair difference cordial for all values

of n ≥ 3.

Proof Let Gs be the subdivision of the spokes of the wheel Wn with the vertex set V (Gs) =
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{a, ai, bi : 1 ≤ i ≤ n} and edge set E(Gs) = {aai, aibi : 1 ≤ i ≤ n} ∪ {bibi+1 : 1 ≤ i ≤
n− 1} ∪ {bna1}. Here the graph Gs has 2n+ 1 vertices and 3n edges.

Case 1. n ≡ 0(mod4).

Assign the labels 2, 6, 10, · · · , n − 2 respectively to the vertices a1, a3, a5, · · · , an−2
2

and

assign the labels 5, 9, 13, · · · , n− 3 to the vertices a2, a4, a6, · · · , an−4
2

respectively. Next assign

the labels −1,−5,−9, · · · ,−(n − 3) to the vertices an+2
2
, an+6

2
, an+10

2
, · · · , an−1 respectively

and assign the labels −4,−8,−12, · · · ,−n to the vertices an+4
2
, an+8

2
, an+12

2
, · · · , an. Now we

assign the labels 3, 7, 11, · · · , n − 1 respectively to the vertices b1, b3, b5, · · · , bn−2
2

and assign

the labels 4, 8, 12, · · · , n to the vertices b2, b4, b6, · · · , bn−4
2

respectively. Next assign the labels

−2,−6,−10, · · · ,−(n − 2) to the vertices bn+2
2
, bn+6

2
, bn+10

2
, · · · , bn−1 respectively and assign

the labels −3,−7,−11, · · · ,−(n − 1) to the vertices bn+4
2
, bn+8

2
, bn+12

2
, · · · , bn. Finally assign

the labels 1, n− 1, n to the vertices a, an
2
, bn

2
.

Case 2. n ≡ 1(mod4).

Assign the labels 2, 6, 10, · · · , n − 3 respectively to the vertices a1, a3, a5, · · · , an−3
2

and

assign the labels 5, 9, 13, · · · , n to the vertices a2, a4, a6, · · · , an−1
2

respectively. Next assign

the labels −1,−5,−9, · · · ,−(n− 4) to the vertices an+1
2
, an+5

2
, an+9

2
, · · · , an−2 respectively and

assign the labels −4,−8,−12, · · · ,−(n−1) to the vertices an+3
2
, an+7

2
, an+11

2
, · · · , an−1. Now we

assign the labels 3, 7, 11, · · · , n−2 respectively to the vertices b1, b3, b5, · · · , bn−3
2

and assign the

labels 4, 8, 12, · · · , n − 1 to the vertices b2, b4, b6, · · · , bn−1
2

respectively. Next assign the labels

−2,−6,−10, · · · ,−(n−3) to the vertices bn+1
2
, bn+5

2
, bn+9

2
, · · · , bn−2 respectively and assign the

labels −3,−7,−11, · · · ,−(n− 2) to the vertices bn+3
2
, bn+7

2
, bn+11

2
, · · · , bn−1. Finally assign the

labels 1,−(n− 1),−n to the vertices a, an, bn.

Case 3. n ≡ 2(mod4).

Assign the labels 2, 6, 10, · · · , n − 4 respectively to the vertices a1, a3, a5, · · · , an−4
2

and

assign the labels 5, 9, 13, · · · , n− 1 to the vertices a2, a4, a6, · · · , an−2
2

respectively. Next assign

the labels −1,−5,−9, · · · ,−(n − 1) to the vertices an+2
2
, an+6

2
, an+10

2
, · · · , an respectively and

assign the labels −4,−8,−12, · · · ,−(n−2) to the vertices an+4
2
, an+8

2
, an+12

2
, · · · , an−1. Now we

assign the labels 3, 7, 11, · · · , n−3 respectively to the vertices b1, b3, b5, · · · , bn−4
2

and assign the

labels 4, 8, 12, · · · , n − 2 to the vertices b2, b4, b6, · · · , bn−2
2

respectively. Next assign the labels

−2,−6,−10, · · · ,−n to the vertices bn+2
2
, bn+6

2
, bn+10

2
, · · · , bn respectively and assign the labels

−3,−7,−11, · · · ,−(n− 3) to the vertices bn+4
2
, bn+8

2
, bn+12

2
, · · · , bn−1. Finally assign the labels

1, n− 1, n to the vertices a, an
2
, bn

2
.

Case 4. n ≡ 3(mod4).

Assign the labels 2, 6, 10, · · · , n − 5 respectively to the vertices a1, a3, a5, · · · , an−5
2

and

assign the labels 5, 9, 13, · · · , n− 2 to the vertices a2, a4, a6, · · · , an−3
2

respectively. Next assign

the labels −1,−5,−9, · · · ,−(n− 2) to the vertices an+1
2
, an+5

2
, an+9

2
, · · · , an−1 respectively and

assign the labels −4,−8,−12, · · · ,−(n−3) to the vertices an+3
2
, an+7

2
, an+11

2
, · · · , an−2. Now we

assign the labels 3, 7, 11, · · · , n−4 respectively to the vertices b1, b3, b5, · · · , bn−5
2

and assign the

labels 4, 8, 12, · · · , n − 3 to the vertices b2, b4, b6, · · · , bn−3
2

respectively. Next assign the labels
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−2,−6,−10, · · · ,−(n−1) to the vertices bn+1
2
, bn+5

2
, bn+9

2
, · · · , bn−1 respectively and assign the

labels −3,−7,−11, · · · ,−(n− 4) to the vertices bn+3
2
, bn+7

2
, bn+11

2
, · · · , bn−2. Finally assign the

labels 1,−n, ,−(n− 1) respectively to the vertices a, an, bn and assign the labels n, n− 1 to the

vertices an−1
2
, bn−1

2
respectively.

Table 1 given below establishes that this vertex labeling gives subdivision of spoke of the

wheel is pair difference cordial.

Nature of n ∆fc
1

∆f1

n ≡ 0 (mod 4) 3n
2

3n
2

n ≡ 1 (mod 4) 3n−1
2

3n+1
2

n ≡ 2 (mod 4) 3n
2

3n
2

n ≡ 3 (mod 4) 3n−1
2

3n+1
2

Table 1

This completes the proof. �

Theorem 3.3 A subdivision of the rim edges of the wheel Wn is pair difference cordial for all

values of n ≥ 3.

Proof Let Gr be the subdivision of rim edges of the wheel graph with the vertex set

V (Gr) = {a, ai, bi : 1 ≤ i ≤ n} and edge set

E(Gr) = {aai : 1 ≤ i ≤ n} ∪ {aibi, ai+1bi : 1 ≤ i ≤ n− 1} ∪ {bna1}.

Certainly, the graph Gr has 2n+ 1 vertices and 3n edges.

Case 1. 3 ≤ n ≤ 11.

Tables 2 and 3 shows that subdivision of rim edges of the wheel is pair difference cordial

for all values of 3 ≤ n ≤ 11. Assign the label 1 to the vertex a.

n a1 a2 a3 a4 a5 a6 a7 a8 a9 a10 a11 a

3 2 4 −2 1

4 2 4 −1 -3 1

5 2 4 −1 -3 -5 1

6 2 4 6 -2 -4 -5 1

7 2 4 6 -1 -3 -5 -6 1

8 2 4 6 8 -2 -4 -7 -8 1

9 2 4 6 8 -1 -3 -5 -8 -9 1

10 2 4 6 8 10 -2 -4 -6 -10 -7 1

11 2 4 6 8 10 -1 -3 -5 -7 -11 -8 1

Table 2
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n b1 b2 b3 b4 b5 b6 b7 b8 b9 b10 b11

3 3 −1 −3

4 3 4 −2 -4

5 3 5 −2 -4 4

6 3 5 −1 -3 -6

7 3 5 7 -2 -4 -7 -8

8 3 5 7 -1 -3 -5 -6 8

9 3 5 7 9 -2 -4 -6 -7 9

10 3 5 7 9 -1 -3 -5 -8 -9 10

11 3 5 7 9 11 -2 -4 -6 -9 -10 11

Table 3

Case 2. n ≡ 0(mod4), n ≥ 12.

Assign the labels 2, 4, 6, · · · , n respectively to the vertices a1, a2, a3, · · · , an
2

and assign the

labels −2,−4,−6, · · · ,−(n+4
2 ) to the vertices an+22, an+4

2
, an+6

2
, · · · , a 3n+4

4
respectively and as-

sign the labels −(n+6
2 ),−(n+8

2 ),−(n+10
2 ), · · · ,−( 3n+4

4 ) respectively to the vertices a 3n+8
4

, a 3n+12
4

,

a 3n+16
4

, · · · , an. Now we assign the labels 3, 5, 7, · · · , n− 1 respectively to the vertices b1, b2, b3,

· · · , bn−2
2

. Next assign the labels−1,−3,−5, · · · ,−(n+2
2 ) to the vertices bn2, bn+2

2
, bn+4

2
, · · · , b 3n

4

respectively and assign the labels −( 3n+8
4 ),−( 3n+12

4 ),−( 3n+16
4 ), · · · ,−n respectively to the ver-

tices b 3n+4
4

, b 3n+8
4

, b 3n+12
4

, · · · , bn−1. Next assign the labels 1, n respectively to the vertices

a, bn.

Case 3. n ≡ 1(mod4), n ≥ 13.

Assign the labels 2, 4, 6, · · · , n − 1 respectively to the vertices a1, a2, a3, · · · , an−1
2

and

assign the labels −1,−3,−5, · · · ,−(n+5
2 ) to the vertices an+12, an+3

2
, an+5

2
, · · · , a 3n+5

4
respec-

tively and assign the labels −(n+7
2 ),−(n+9

2 ),−(n+11
2 ), · · · ,−( 3n+5

4 ) respectively to the ver-

tices a 3n+9
4

, a 3n+13
4

, a 3n+17
4

, · · · , an . Now we assign the labels 3, 5, 7, · · · , n respectively to

the vertices b1, b2, b3, · · · , bn−1
2

. Next assign the labels −2,−4,−6, · · · ,−(n+3
2 ) to the vertices

bn+12, bn+3
2
, bn+5

2
, · · · , b 3n+1

4
respectively and assign the labels−( 3n+9

4 ),−( 3n+13
4 ),−( 3n+17

4 ), · · · ,
−n respectively to the vertices b 3n+5

4
, b 3n+9

4
, b 3n+13

4
, · · · , bn−1. Next assign the labels 1, n re-

spectively to the vertices a, bn.

Case 4. n ≡ 2(mod4), n ≥ 14.

Assign the labels 2, 4, 6, · · · , n respectively to the vertices a1, a2, a3, · · · , an
2

and assign the

labels −2,−4,−6, · · · ,−(n+2
2 ) to the vertices an+22, an+4

2
, an+6

2
, · · · , a 3n+2

4
respectively and as-

sign the labels −(n+4
2 ),−(n+6

2 ),−(n+8
2 ), · · · ,−( 3n+2

4 ) respectively to the vertices a 3n+6
4

, a 3n+10
4

,

a 3n+14
4

, · · · , an . Now we assign the labels 3, 5, 7, · · · , n− 1 respectively to the vertices b1, b2, b3,

· · · , bn−2
2

. Next assign the labels−1,−3,−5, · · · ,−(n+2
2 ) to the vertices bn2, bn+2

2
, bn+4

2
, · · · , b 3n

4

respectively and assign the labels −( 3n+2
4 ),−( 3n+6

4 ),−( 3n+10
4 ), · · · ,−n respectively to the ver-

tices b 3n+2
4

, b 3n+6
4

, b 3n+10
4

, · · · , bn−1. Next assign the labels 1, 1 respectively to the vertices

a, bn.
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Case 5. n ≡ 3(mod4), n ≥ 15.

Assign the labels 2, 4, 6, · · · , n − 1 respectively to the vertices a1, a2, a3, · · · , an−1
2

and

assign the labels −1,−3,−5, · · · ,−(n+3
2 ) to the vertices an+12, an+3

2
, an+5

2
, · · · , a 3n+3

4
respec-

tively and assign the labels −(n+5
2 ),−(n+7

2 ),−(n+9
2 ), · · · ,−( 3n+3

4 ) respectively to the vertices

a 3n+7
4

, a 3n+11
4

, a 3n+15
4

, · · · , an . Now we assign the labels 3, 5, 7, · · · , n respectively to the

vertices b1, b2, b3, · · · , bn−1
2

. Next assign the labels −2,−4,−6, · · · ,−(n+1
2 ) to the vertices

bn+12, bn+3
2
, bn+5

2
, · · · , b 3n−1

4
respectively and assign the labels−( 3n+7

4 ),−( 3n+11
4 ),−( 3n+15

4 ), · · · ,
−n respectively to the vertices b 3n+3

4
, b 3n+7

4
, b 3n+11

4
, · · · , bn−1. Next assign the labels 1, n re-

spectively to the vertices a, bn.

Table 4 given below establishes that this vertex labeling gives subdivision of rim edges of

the wheel is pair difference cordial.

Nature of n ∆fc
1

∆f1

n ≡ 0 (mod 4) 3n
2

3n
2

n ≡ 1 (mod 4) 3n−1
2

3n+1
2

n ≡ 2 (mod 4) 3n
2

3n
2

n ≡ 3 (mod 4) 3n−1
2

3n+1
2

Table 4

A pair difference cordial labeling on subdivision of rim edges of the wheel W5 is shown in

Figure 1.

Figure 1

This completes the proof. �

Theorem 3.4 A subdivision of comb Pn �K1 is pair difference cordial for all values of n ≥ 2.

Proof Let the vertex set and edge set be V (Pn �K1) = {ai, bi, ci : 1 ≤ i ≤ n} ∪ {di : 1 ≤
i ≤ n− 1} and E(Pn �K1) = {aibi, bici : 1 ≤ i ≤ n} ∪ {aidi, diai+1 : 1 ≤ i ≤ n− 1}. There are

4n− 1 vertices and 4n− 2 edges.

There are four cases arises.
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Case 1. n is even.

Assign the labels 3, 6, 9, · · · , 3n2 to the vertices a1, a2, a3, · · · , an
2

respectively and assign

the labels 2, 5, 8, · · · , 3n−2
2 respectively to the vertices b1, b2, b3, · · · , bn

2
. Next assign the labels

1, 4, 7, · · · , 3n−4
2 to the vertices c1, c2, c3, · · · , cn

2
respectively and assign the labels −3,−6,−9,

· · · ,−( 3n−6
2 ) respectively to the vertices an+2

2
, an+4

2
, an+6

2
, · · · , an−1. Now we assign the la-

bels −2,−5,−8, · · · ,−( 3n−8
2 ) to the vertices bn+2

2
, bn+4

2
,bn+6

2
, · · · , bn−1 and assign the label-

s −1,−4, −7, · · · ,−( 3n−4
2 ) to the vertices cn+2

2
, cn+4

2
, cn+6

2
, · · · , cn. Next assign the labels

3n+2
2 , 3n+4

2 , 3n+6
2 , · · · , 2n−1 respectively to the vertices d1, d2, d3, · · · , dn−2

2
and assign the labels

−( 3n+2
2 ),−( 3n+4

2 ), −( 3n+6
2 ), · · · ,−(2n−1) to the vertices dn

2
, dn+2

2
,dn+4

2
, · · · , dn−2 respectively.

Finally assign the labels −( 3n
2 ),−( 3n−2

2 ), 1 respectively to the vertices bn, an, un−1.

Case 2. n = 3.

Assign the labels 1, 2, 3,−1,−2,−3, 4,−4,−4 respectively to the vertices c1, b1, a1, c2, b2, a2,

c3, b3, a3 and assign the labels 5,−5 to the vertices d1, d2 respectively.

Case 3. n = 5.

Assign the labels 1, 2, 3, 4, 5, 6 respectively to the vertices c1, b1, a1, c2, b2, a2 and assign the

labels −1,−2,−3,−4,−5,−6 to the vertices c3, b3, a3, c4, b4, a4 respectively. Next assign the

labels 7,−7, 8,−8 respectively to the vertices d1, d2, d3, d4 and assign the labels −9,−9, 9 to the

vertices a5, b5, c5 respectively.

Case 4. n is odd n ≥ 7.

Assign the labels 3, 6, 9, · · · , 3n−3
2 to the vertices a1, a2, a3, · · · , an−1

2
respectively and as-

sign the labels 2, 5, 8, · · · , 3n−9
2 respectively to the vertices b1, b2, b3, · · · , bn−1

2
. Next assign

the labels 1, 4, 7, · · · , 3n−4
2 to the vertices c1, c2, c3, · · · , cn

2
respectively and assign the labels

−3,−6,−9, · · · ,−( 3n−6
2 ) respectively to the vertices an+2

2
, an+4

2
,an+6

2
, · · · , an−1. Now we as-

sign the labels −2,−5,−8, · · · ,−( 3n−8
2 ) to the vertices bn+2

2
, bn+4

2
,bn+6

2
, · · · , bn−1 and assign the

labels −1,−4,−7, · · · ,−( 3n−4
2 ) to the vertices cn+2

2
, cn+4

2
,cn+6

2
, · · · , cn. Next assign the labels

3n+2
2 , 3n+4

2 , 3n+6
2 , · · · ,2n−1 respectively to the vertices d1, d2, d3, · · · , dn−2

2
and assign the labels

−( 3n+2
2 ), −( 3n+4

2 ),−( 3n+6
2 ), · · · ,−(2n−1) to the vertices dn

2
, dn+2

2
,dn+4

2
, · · · , dn−2 respectively.

Finally assign the labels −( 3n
2 ),−( 3n−2

2 ), 1 respectively to the vertices bn, an, un−1.

In all the cases, we have ∆f1 = ∆fc
1

= 2n− 1. �

Theorem 3.5 A subdivision of the edges of the path Pn in the comb Pn�K1 is pair difference

cordial for all values of n ≥ 2.

Proof Let G be subdivision of the edges of the path Pn in the comb graph Pn � K1.

Let the vertex set and edge set be V (G) = {ai, bi : 1 ≤ i ≤ n} ∪ {ci : 1 ≤ i ≤ n − 1} and

E(G) = {aibi : 1 ≤ i ≤ n} ∪ {aici, ciai+1 : 1 ≤ i ≤ n− 1}, which has 3n− 1 vertices and 3n− 2

edges. There are two cases arises.

Case 1. n is even.

Subcase 1.1 n = 2.
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Assign the labels 1, 2, 1,−2,−1 respectively to the vertices b1, a1, c1, a2, b2 respectively.

Subcase 1.2 n ≥ 4.

Assign the labels 3, 6, 9, · · · , 3n−6
2 to the vertices b2, b3, b4, · · · , bn

2
respectively and as-

sign the labels 1, 4, 7, · · · , 3n−4
2 respectively to the vertices a1, a2, a3, · · · , an

2
. Next assign the

labels 5, 8, 11, · · · , 3n−2
2 to the vertices c1, c2, c3, · · · , cn−2

2
respectively and assign the label-

s −1,−3,−5, · · · ,−n + 1 respectively to the vertices an+2
2
, an+4

2
,an+6

2
, · · · , an. Now we as-

sign the labels −2,−4,−6, · · · ,−n to the vertices bn+2
2
, bn+4

2
,bn+6

2
, · · · , bn and assign the labels

−(n+1),−(n+2),−(n+3) · · · ,−( 3n−2
2 ) to the vertices cn

2
, cn+2

2
,cn+4

2
, · · · , cn−2. Finally assign

the labels 2,−( 3n−2
2 ) respectively to the vertices b1, cn−1.

Case 2. n is odd.

Subcase 2.1 n = 3.

Assign the labels 1, 2,−1,−2, 3,−3, 4,−4 respectively to the vertices b1, a1, b2, a2, b3, a3, c1, c2.

Subcase 2.2 n ≥ 5.

Assign the labels 3, 6, 9, · · · , 3n−3
2 to the vertices c1, c2, c3, · · · , cn−3

2
respectively and assign

the labels 1, 4, 7, · · · , 3n−7
2 respectively to the vertices b1, b2, b3, · · · , bn−1

2
. Next assign the

labels 2, 5, 8, · · · , 3n−5
2 to the vertices a1, a2, a3, · · · , an−1

2
respectively and assign the labels

−1,−3,−5, · · · ,−n respectively to the vertices an+1
2
, an+3

2
, an+5

2
, · · · , an. Now we assign the

labels −2,−4,−6, · · · ,−n−1 to the vertices bn+1
2
, bn+3

2
,bn+5

2
, · · · , bn and assign the labels −(n+

2),−(n + 3),−(n + 4), · · · ,−( 3n−1
2 ) to the vertices cn+1

2
, cn+3

2
,cn+5

2
, · · · , cn−1. Finally assign

the labels 3n−11
2 to the vertex cn−1

2
.

Table 5 given below establishes that this vertex labeling gives subdivision of the edges of

the path Pn in the comb graph is pair difference cordial.

Nature of n ∆fc
1

∆f1

n is odd 3n−4
2

3n
2

n is even 3n−2
2

3n−2
2

Table 5

This completes the proof. �

Theorem 3.6 A subdivision of the pendant edges of the comb Pn � K1 in the comb is pair

difference cordial for all values of n ≥ 2.

Proof Let G be subdivision of the pendant edges of the path Pn in the comb Pn�K1. Let

the vertex set and edge set be V (G) = {ai, bi, ci : 1 ≤ i ≤ n} and E(G) = {aibi, bici : 1 ≤ i ≤ n},
which has 3n− 1 vertices and 3n− 2 edges.

Case 1. n is even.

Subcase 1.1 n = 2.

Assign the labels 1, 2, 1,−2,−1 respectively to the vertices b1, a1, c1, a2, b2 respectively.
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Subcase 1.2 n ≥ 4.

Assign the labels 3, 6, 9, · · · , 3n−6
2 to the vertices b2, b3, b4, · · · , bn

2
respectively and as-

sign the labels 1, 4, 7, · · · , 3n−4
2 respectively to the vertices a1, a2, a3, · · · , an

2
. Next assign the

labels 5, 8, 11, · · · , 3n−2
2 to the vertices c1, c2, c3, · · · , cn−2

2
respectively and assign the label-

s −1,−3,−5, · · · ,−n + 1 respectively to the vertices an+2
2
, an+4

2
,an+6

2
, · · · , an. Now we as-

sign the labels −2,−4,−6, · · · ,−n to the vertices bn+2
2
, bn+4

2
,bn+6

2
, · · · , bn and assign the labels

−(n+1),−(n+2),−(n+3) · · · ,−( 3n−2
2 ) to the vertices cn

2
, cn+2

2
,cn+4

2
, · · · , cn−2. Finally assign

the labels 2,−( 3n−2
2 ) respectively to the vertices b1, cn−1.

Case 2. n is odd.

Subcase 2.1 n = 3.

Assign the labels 1, 2,−1,−2, 3,−3, 4,−4 respectively to the vertices b1, a1, b2, a2, b3, a3, c1, c2.

Subcase 2.2 n ≥ 5.

Assign the labels 3, 6, 9, · · · , 3n−3
2 to the vertices c1, c2, c3, · · · , cn−3

2
respectively and assign

the labels 1, 4, 7, · · · , 3n−7
2 respectively to the vertices b1, b2, b3, · · · , bn−1

2
. Next assign the

labels 2, 5, 8, · · · , 3n−5
2 to the vertices a1, a2, a3, · · · , an−1

2
respectively and assign the labels

−1,−3,−5, · · · ,−n respectively to the vertices an+1
2
, an+3

2
, an+5

2
, · · · , an. Now we assign the

labels −2,−4,−6, · · · ,−n−1 to the vertices bn+1
2
, bn+3

2
,bn+5

2
, · · · , bn and assign the labels −(n+

2),−(n + 3),−(n + 4), · · · ,−( 3n−1
2 ) to the vertices cn+1

2
, cn+3

2
,cn+5

2
, · · · , cn−1. Finally assign

the labels 3n−11
2 to the vertex cn−1

2
.

Table 6 given below establishes that this vertex labeling gives subdivision of the edges of

the path Pn in the comb graph is pair difference cordial.

Nature of n ∆fc
1

∆f1

n is odd 3n−4
2

3n
2

n is even 3n−2
2

3n−2
2

Table 6

A subdivision of the pendant edges of the comb P7�K1 is pair difference cordial is shown

in Figure 2.

Figure 2

This completes the proof. �



Pair Difference Cordial Labeling of Subdivision of Wheel and Comb Graphs 125

References

[1] Cahit I., Cordial Graphs : A weaker version of Graceful and Harmonious graphs, Ars

combin., 23 (1987), 201–207.

[2] Gallian J.A., A dynamic survey of graph labeling, The Electronic Journal of Combina-

torics., 19(2016).

[3] Harary F., Graph Theory, Addision Wesley, New Delhi, 1969.

[4] Ponraj R., Gayathri A. and Somasundaram S., Pair difference cordial labeling of graphs,

J.Math. Comp.Sci., Vol.11(3) (2021), 2551–2567.

[5] Ponraj R., Gayathri A. and Somasundaram S., Pair difference cordiality of some snake and

butterfly graphs, Journal of Algorithms and Computation, Vol.53(1)(2021), 149–163.

[6] Ponraj R., Gayathri A. and Somasundaram S., Pair difference cordial graphs obtained from

the wheels and the paths, J. Appl. and Pure Math., Vol.3 No. 3-4(2021), pp. 97–114.

[1] Ponraj R., Gayathri A. and Somasundaram S., Pair difference cordiality of some graphs

derived from ladder graph, J.Math. Comp.Sci., Vol.11 No 5(2021), 6105–6124.

[8] Ponraj R., Gayathri A. and Somasundaram S., Some pair difference cordial graphs, Ikonion

Journal of Mathematics, Vol.3(2)(2021), 17–26.

[9] Ponraj R., Gayathri A., and Somasundaram S., Pair difference cordiality of some special

graphs, J. Appl. and Pure Math., Vol.3, No. 5-6(2021), 263–274.

[10] Ponraj R., Gayathri A. and Somasundaram S., Pair difference cordial labeling of planar

grid and mangolian tent, Journal of Algorithms and Computation, Vol.53(2)(2021), 47–56.


