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Abstract

A vertex labeling of a graph G, f : V (G) → {−1,+1}
with induced edge labeling f∗ : E (G) → {+1,−1} defined
by f∗ (uv) = f (u) f (v) is signed product cordial label-
ing if |vf (1)− vf (−1)| ≤ 1 and |ef ∗ (1)− ef

∗(−1)| ≤ 1 ,
where vf (i) and ef

∗(j) are respectively the number of ver-
tices’s labeled with i and the number of edges labeled with
j; i, j ∈ {+1,−1}. A graph G is signed product cordial
if it admits signed product cordial labeling. In this paper
we prove that the circulant network and splitting graph of
circulant network admit signed product cordial labeling.
Key Words : Signed product cordial, Circulant network,
Splitting graph

1 Introduction

Most graph labeling methods trace their origin to one introduced
by Rosa in 1967. Labeled graph are becoming an increasingly use-
ful family of mathematical models for a broad range of application.
According to Beineks and Hegde[9] graph labeling serves as a fron-
tier between number theory and structure of graph. A detail study
of variety of applications of graph labeling is given by Bloom and
Golomb [3]. A dynamic survey of graph labeling is published and
updated every year by Gallian [6]. Harary introduced S -Cordiality
with the first letter of Signed Cordiality.
A graph labeling is an assignment of integers to the vertices or edges,
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or both, subject to certain conditions.
A graph G = (V,E) is called signed cordial if it is possible to label
the edges with the number from the set N = {+1,−1} in such a
way that at each vertex v, the algebraic product of the labels of
the edges incident with v is either +1 or −1 and the inequalities
|vf (+1)− vf (−1)| ≤ 1 and |ef∗ (+1)− ef∗(−1)| ≤ 1 are also sat-
isfied, where vf (i) , i ∈ {+1,−1} and ef (j) , j ∈ {+1,−1} are
respectively the number of vertices labeled with i and the number
of edges labeled with j. A graph is called signed-cordial if it admits
a signed-cordial labeling.
A vertex labeling of graph G , f : V (G) → {−1,+1} with in-
duced edge labeling f ∗ : E (G) → {+1,−1} defined by f ∗ (uv) =
f (u) f (v) is signed product cordial labeling if |vf (1)− vf (−1)| ≤ 1
and |ef ∗ (1)− ef

∗(−1)| ≤ 1, where vf (i) and ef
∗(j) are respectively

the number of vertices labeled with i and the number of edges la-
beled with j. A graph G is signed product cordial if it admits signed
product cordial labeling.
For each vertex v of a graph G, take a new vertex v′. Join v′ to all
the vertices of G adjacent to v. The graph S(G) thus obtained is
called splitting graph of G.
An undirected circulant graph denoted by G (n;±{1, 2, . . . , j}) ,
1 ≤ j ≤

⌊
n
2

⌋
, n ≥ 3 is defined as a graph consisting of the vertex set

V = {0, 1, 2, . . . n− 1} and the edge set E = {(i, j) : |i− j| ≡ s (mod n)} ,
s ∈ {1, 2, . . . , j} . It is clear that G (n,±1) is the undirected cycle
Cn and G

(
n,±

{
1, 2, . . . ,

⌊
n
2

⌋})
is the complete graph Kn[7].

2 Literature Survey

The concept of cordial graph was introduced by Cahit[4] . Harary
introduced S-Cordiality with the first letter of Signed Cordiality.
Devaraj et al.[5] proved that the Petersen graph, complete graph,
book graph, Jahangir graph and flower graph are signed cordial.
The concept of signed product cordial labeling was introduced by
Baskar Babujee [8]. P.Lawrence et al.[13] proved that the arbitrary
super subdivision of some graphs is signed product cordial. Santhi
et al. [10],[11],[12] proved that flower graph, Binary tree, k-square
graphs, cycle related graphs, some star and bistar related graphs
are signed product cordial. They have also proved that the every
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signed product cordial labeling is a total signed product cordial la-
beling.
The circulant network is a natural generalization of a double loop
network, which was first considered by Wong and Coppersmith [2].
Circulant graphs have been used for decades in the design of com-
puter and telecommunication networks due to their optimal fault-
tolerance and routing capabilities [1].

3 Properties of Circulant Network

3.1 The number of edges of a circulant network G (n,±j) , is
n.

3.2 The number of edges of a circulant network G (n,±{1, 2, . . . j) ,
0 ≤ j ≤ n

2
− 1, n even is nj.

3.3 The number of edges of a circulant network G (n,±{1, 2, . . . j) ,
0 ≤ j ≤ n

2
, n odd is nj.

4 Signed Product Cordial labeling of

Circulant Network

Theorem 1. The Circulant networkG (n,±{1, 2, . . . , j}) , 1 ≤
j ≤

⌊
n
2

⌋
−1, n ≡ 2 (mod 4) , n ≥ 6 admits signed product cordial

labeling.

Proof. Let G be a circulant graph on n vertices where n ≥
6 , n ≡ 2 (mod 4), n even. Let v0, v1 . . . vn−1 be the vertices of the
graph G.
The labels are assigned for the vertices as follows:

f (vl) =

{
+1 l is even
−1 l is odd

where 0 ≤ l ≤ n− 1. Hence n
2

vertices are labeled with +1 and the
remaining n

2
vertices are labeled with −1. Thus vf (+1) = vf (−1) .

Hence it satisfies the condition |vf (+1)− vf (−1)| ≤ 1.
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Thus we get the induced edge labeling to be

f ∗ (vl, vl+k) =

{
+1 k is even
−1 k is odd

where 0 ≤ l ≤ n− 1.
since n ≡ 2 (mod4) , n

2
is odd ; which implies that n

2
− 1 is even,

thus the atmost value of j is even.
Hence by property 3.2, the graph G has n(n−2)

2
edges. Among which

n(n−2)
4

edges have the induced label +1 and the remaining n(n−2)
4

edges are labeled with −1, as for each odd value of j the induced
edge label will be −1 and for each even value of j the induced
edge label will be +1. Thus ef∗ (+1) = ef∗ (−1) . Hence it satisfies
the condition |ef∗ (+1)− ef∗ (−1)| ≤ 1. Thus the graph G admits
signed product cordial labeling.

v1

v2

v3 

v4

v5

v6

v7

v8

v9

v0

+1

-1

+1

-1

+1

-1

+1

-1

+1

-1

v1

v2

v3 

v4

v5

v6

v7

v8

v9

v0

+1

-1

+1

-1

+1

-1

+1

-1

+1

-1

v1

v2

v3 

v4

v5

v6

v7

v8

v9

v0

+1

-1

+1

-1

+1

-1

+1

-1

+1

-1

v1

v2

v3 

v4

v5

v6

v7

v8

v9

v0

+1

-1

+1

-1

+1
-1

+1

-1

+1

-1

Figure 1: Signed Product cordial Labeling of G (n,±{1, 2, 3, 4})

Theorem 2. The Circulant network G (n;±{1, 2, . . . j}) , 1 ≤
j ≤

⌊
n
2

⌋
− 2, n ≡ 0 (mod 4) , n ≥ 8, admits signed product cordial

labeling.
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Proof. Let G be a circulant graph on n vertices where n ≥
8 , n ≡ 0 (mod 4) . Let v0, v1 . . . vn−1 be the vertices of the graph G.
The labels are assigned for the vertices as follows:

f (vl) =

{
+1 l is even
−1 l is odd

where 0 ≤ l ≤ n− 1.
Hence n

2
vertices are labeled with +1 and the remaining n

2
vertices

are labeled with −1. Thus vf (+1) = vf (−1) . Hence it satisfies the
condition |vf (+1)− vf (−1)| ≤ 1.
Thus we get the induced edge labeling to be

f ∗ (vl, vl+k) =

{
+1 k is even
−1 k is odd

where 0 ≤ l ≤ n− 1.
Since n ≡ 0 (mod4) , it implies that n

2
− 2 is even, thus the atmost

value of j is even.
Hence by the property 3.2, the graph G has n(n−4)

2
edges. Since for

each odd value of j the induced edge label will be −1 and for each
even value of j the induced edge label will be +1, n(n−4)

4
edges

have the induced label +1 and n(n−4)
4

edges are labeled with −1
Thus ef∗ (+1) = ef∗ (−1) .
Hence it satisfies the condition |ef∗ (+1)− ef∗ (−1)| ≤ 1.
Thus the graph G admits signed product cordial labeling.

5 Signed Product Cordiality of Split-

ting graph of Circulant Network

Theorem 3. The splitting graph of circulant network S(G (n;±{1, 2}) ,
n even, admits signed product cordial labeling.

Proof. Let S (G) be the splitting graph of circulant network
G (n;±{1, 2}) . Let v0, v1 . . . vn−1 be the vertices of the graph G
and v′0, v

′
1 . . . v

′
n−1 are the newly added vertices. By the definition

of splitting graph S(G) contains 4n + 2n edges where 2n are the
edges of G (n;±{1, 2}) and 4n are the newly added edges. The
vertex label are assigned as follows:

f(vi) = f(v′i) =

{
+1 i is even
−1 i is odd
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where 0 ≤ i ≤ n− 1
Since n is even, vf (+1) = vf (−1) . Hence it satisfies the condition
|vf (+1)− vf (−1)| ≤ 1.
The edge set of S(G) is given by

E (S (G)) =
{

(vi, vi+j) , (v
′
i, vi+j) ,

(
v′i+j, vi

)
/ 0 ≤ i ≤ n− 1

}

The indices are taken modulo n
If j = 2,
then the induced edge labeling is given by f ∗ (e) = +1.
If j = 1,
then the induced edge labeling is given by f ∗ (e) = −1.
Thus we have 3n edges with label +1 and 3n edges with label
−1. Thus ef∗ (+1) = ef∗ (−1) . Hence it satisfies the condition
|ef∗ (+1)− ef∗ (−1)| ≤ 1.
Thus the graph S(G) admits signed product cordial labeling.
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Figure 2: Signed Product Cordial Labeling of S (G (1± 1, 2))
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6 Remarks

Santhi et al. [11] proved that the every signed product cordial
labeling is a Total signed product cordial labeling.

Corollary 4. Thus Circulant network and splitting graph of
circulant network are total signed product cordial.

7 Conclusion

In this paper we have proved that circulant network and a related
graph are signed product cordial. Further the signed and signed
product cordiality of mesh derived architectures are under study.
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