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Abstract

Let G be a (p, q) graph. Let f be a map from V (G) to {1, 2, · · · , p}. For each edge
uv, assign the label |f(u)−f(v)|. f is called difference cordial labeling if f is 1-1 and
|ef (0)− ef (1)| ≤ 1, where ef (1) and ef (0) denote the number of edges labeled with
1 and not labeled with 1 respectively. A graph with a difference cordial labeling is
called a difference cordial graph. In this paper we prove that vertex switching of
cycle Cn, One point union of t copies of path Pn, P

2
n , shipping graph, Hn � S3 are

difference cordial graphs.

1. Introduction

For all terminology and notations in Graph theory we follow Harary [4]. Unless men-

tioned or otherwise a graph in this paper shall mean a simple finite graph without

isolated vertices.
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In [7] Ponraj and others defined the notion of difference cordial labeling. Consider the

injective function f : V (G) → {1, 2, · · · , |V (G)|}. This induces the map f∗ on E(G)

such that f∗(uv) = |f(u) − f(v)|. This is equal to 1 if the difference is 1 and equal to

0 otherwise. If |ef (0)− ef (1)| ≤ 1 we say f is a difference cordial labeling, where ef (i)

equal to number of edges labeled with i, here i = 0, 1. A graph which admits difference

cordial labeling is called a difference cordial graph.

Definition 1.2 : A vertex switching of a graph G is the graph obtained by taking a

vertex v of G, removing all the edges incident to v and adding edges joining v to every

other vertex which are not adjacent to v in G.

Theorem 1.3 : A vertex switching of cycle Cn(V SCn) is difference cordial, for all

n ≥ 4.

Proof : Let G be a (p, q) graph.

V SCn means vertex switching of cycle Cn. It is obtained by taking a vertex a1 of Cn

removing all the edges incident with a1 and adding edges joining a1 to every vertex

which are not adjacent to a1 in Cn.

V (V SCn) = {ai/1 ≤ i ≤ n} and

E(V SCn) = {(aiai+1)/2 ≤ i ≤ n− 1} ∪ {(a1aj)/3 ≤ j ≤ n− 1}.

Then the graph V SCn has 2n− 5 edges and n vertices.

Define f : V (G)→ {1, 2, · · · , p} as follows

f(a1) = n

f(ai) = i− 1, 2 ≤ i ≤ n.

Then the function f induces the function f∗ on E(V SCn) as follows.

f∗(aiai+1) = 1, 2 ≤ i ≤ n− 1

f∗(a1ai+2) = 0, 1 ≤ i ≤ n− 3.

Now ef (0) = n− 3 and ef (1) = n− 2

∴ |ef (0)− ef (1)| ≤ 1.

Hence V SCn is Difference cordial, for all n ≥ 4.

Illustration 1.4 : Vertex switching of cycle C9 is shown below.
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Definition 1.5 : The square G2 of a graph G has V (G2) = V (G) with uv adjacent in

G2, whenever d(u, v) ≤ 2 in G.

Theorem 1.6 : P 2
n is difference cordial, for all n ≥ 4.

Proof : Let G be a (p, q) graph.

V (P 2
n) = {ui/1 ≤ i ≤ n}.

E(P 2
n) = {uiui+1/1 ≤ i ≤ n− 1} ∪ {uiui+2/1 ≤ i ≤ n− 2}.

P 2
n has n vertices and 2n− 3 edges.

Define f : V (P 2
n)→ {1, 2, · · · , p} as follows

f(ui) = i, 1 ≤ i ≤ n.

Then the function f induces the function f∗ on E(P 2
n) as follows.

f∗(uiui+1) = 1, 1 ≤ i ≤ n− 1

f∗(uiui+2) = 0, 1 ≤ i ≤ n− 2.

Now ef (0) = n− 2, ef (1) = n− 1

∴ |ef (0)− ef (1)| ≤ 1.

Hence P 2
n is difference cordial, for all n ≥ 4.

Illustration 1.7 : Difference cordial labeling of P 2
12 is shown below.
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Theorem 1.8 : P
(t)
n , one point union of t copics of path Pn, where n is odd and even

t is difference cordial.

Proof : Let G be a (p, q) graph.

E(P (t)
n ) = {(vvi1)/1 ≤ i ≤ t} ∪ {vijvi(j+1)/1 ≤ i ≤ t, 1 ≤ j ≤ n− 1}

V (P (t)
n ) = {vij/1 ≤ i ≤ t, 1 ≤ j ≤ n− 1} ∪ {v}.

Then the graph P
(t)
n has (n− 1)t + 1 vertices and (n− 1)t edges.

Define f : V (P
(t)
n )→ {1, 2, · · · , p} as follows.

f(v) = 1

f(v1(2i)) = 2i, 1 ≤ i ≤ n− 1

2

f(v1(2i−1)) = 2i + 1, 1 ≤ i ≤ n− 1

2

f(v(i+1)(2j)) = f(v(i)(2j)) + (n− 1), 1 ≤ i ≤ t− 1, 1 ≤ j ≤ n− 1

2

f(v(i+1)(2j−1)) = f(v(i)(2j−1)) + (n− 1), 1 ≤ i ≤ t− 1, 1 ≤ j ≤ n− 1

2
.

Then the function f induces the function f∗ on E(P
(t)
n ) as follows.

f∗(vvt1) = 0, ∀ t

f∗(vtivt(i+1)) = 1, ∀ t, if i is odd.

f∗(vtivt(i+1)) = 0, ∀ t, if i is even.

Now ef (0) =
[
n
2

]
t, ef (1) =

[
n
2

]
t.

∴ |ef (0)− ef (1)| ≤ 1.

Hence P
(t)
n is Difference cordial, where n is odd and even t.

Illustration 1.9 : Difference cordial labeling of P
(6)
n is shown below.
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Definition 1.10 : Let Pn (n ≥ 6) and two new vertices u and v on either side of Pn.

Join the vertex v to first two vertices from the left and last two vertices of Pn from the

right. Join the vertex u to the remaining vertices of Pn in the middle. The resulting

graph is called shipping graph and is denoted by SPn.

Theorem 1.11 : The shipping graph SPn is Difference cordial.

Proof : Let G be a (p, q) graph.

The vertex set of G is V (G) = {u, v, v1, v2, · · · , vn} and the edge set of G is

E(G) = {vv1, vv2, vvn−1, vvn} ∪ {vivi+1/1 ≤ i ≤ n− 1} ∪ {uvi/3 ≤ i ≤ n− 2}.

Then G has n + 2 vertices and 2n− 1 edges.

Define f : V (G)→ {1, 2, · · · , p} as follows.

f(vi) = i, 1 ≤ i ≤ n

f(u) = n + 1

f(v) = n + 2.
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Then the function f induces the function f∗ on E(G) as follows.

f∗(vivi+1) = 1, 1 ≤ i ≤ n− 1

f∗(uvi) = 0, 3 ≤ i ≤ n− 2

f∗(vv1) = 0

f∗(vv2) = 0

f∗(vvn−1) = 0

f∗(vvn) = 0.

Now ef (0) = n, ef (1) = n− 1.

∴ |ef (0)− ef (1)| ≤ 1.

Hence shipping graph is Difference cordial.

Illustration 1.12 : Difference cordial SP10 is shown below.

Definition 1.13 : Let Hn - graph of a path Pn is the graph obtained from the two

copies of Pn with vertices v1, v2, · · · , vn and u1, u2, · · · , un by joining the vertices vn+1
2

and un+1
2

by means of an edge if n is odd and the vertices vn
2
+1 and un

2
if n is even.
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Definition 1.14 : The graph Hn � Sm is obtained from Hn by identifying the centre

vertex of the star Sm at each vertex of Hn.

Theorem 1.15 : The graph Hn � S3 is difference cordial graph.

Proof : Let G be a (p, q) graph.

The vertex set of G is

V (G) = {ui/1 ≤ i ≤ n, vi/1 ≤ i ≤ n}∪ = {uij , vij/1 ≤ i ≤ n, 1 ≤ j ≤ 3}.

The edge set of G is

E(G) = {uiui+1, vivi+1/1 ≤ i ≤ n− 1} ∪
{

un
2
+1vn

2
+1 if n is even

}

or

{
un+1

2
vn+1

2
if n is odd

}
∪ {uiuij , vivij/1 ≤ i ≤ n, 1 ≤ j ≤ 3}.

Then G has 8n vertices and 8n− 1 edges.

Define f : V (G)→ {1, 2, · · · , p} as follows.

f(ui) = 4i− 2, 1 ≤ i ≤ n

f(ui1) = f(ui − 1, 1 ≤ i ≤ n

f(ui2) = f(ui) + 2, 1 ≤ i ≤ n

f(ui3) = f(ui) + 1, 1 ≤ i ≤ n

f(v1) = f(un2) + 2

f(vi) = f(vi−1) + 4, 2 ≤ i ≤ n

f(vi1) = f(vi)− 1, 1 ≤ i ≤ n

f(vi2) = f(vi) + 2, 1 ≤ i ≤ n

f(vi3) = f(vi) + 1, 1 ≤ i ≤ n.
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Then the function f induces the function f∗ on E(G) as follows.

f∗(uiui1) = 1, 1 ≤ i ≤ n

f∗(uiui2) = 0, 1 ≤ i ≤ n

f∗(uiui3) = 1, 1 ≤ i ≤ n

f∗(vivi1) = 1, 1 ≤ i ≤ n

f∗(vivi2) = 0, 1 ≤ i ≤ n

f∗(vivi3) = 1, 1 ≤ i ≤ n

f∗(uiui+1) = 0, 1 ≤ i ≤ n− 1

f∗(vivi+1) = 0, 1 ≤ i ≤ n− 1

f∗
(
un

2
+1vn

2

)
= 0, if n is even

f∗
(
un+1

2
vn+1

2

)
= 0, if n is odd.

Now ef (0) = 4n− 1, ef (1) = 4n.

∴ |ef (0)− ef (1)| ≤ 1.

Hence Hn � S3 is Difference cordial graph.

Illustration 1.16 : Difference cordial labeling of H4 � S3 is shown below.
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Difference cordial labeling of H5 � S3 is shown below.
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