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Abstract

Let G be a order- p and size- g graph. Let g be a 1-1 function from the set v (G) to {1,2,...,p}
Each edge uv, receives the label |g(u) — g(v)|. Then the function g is called a difference cordial
labelling if g is 1 —1and |e;(1) — e5(0) | = 1 where e;(1) and e, (0) refers the number of
edges having 1 as its label and not having 1 as its label respectively. If G receives labeling which is a

difference cordial is difference cordial graph. In this paper, the difference cordial for generalised
Petersen graph is analysed and proved the existence of difference cordial.
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1. INTRODUCTION

Graph labeling attracts many mathematics to contribute their research on graph theory. For more
details see [2]. In 1967, Rosa introduced the labeling idea in graph theory. For all the vertices or
edges or both of the graph assigning an integer under certain conditions is called labelling of graph.
The idea of cordial labeling was introduced first in 1987 by cahit [3]. In [4] Ponraj, Shathish
Naraynan introduced the idea of difference cordial labeling for finite undirected and simple graph.
Here, we considered the graphs which are undirected, finite and simple graphs. Let G with order p
and size g simple, finite, undirect and planar graph. V (G) be the vertex set of G and E(G) be the
edge set of G. |V | denotes the order of graph and |E| denotes the its size. Let g be a mapping from
V(G) —{1,2,...,p}inagraph G such that each edge uw, receives the label |g(u) — g(v)|. Then
the function g is called a difference cordial labelling if g is 1 —1and |e,(1) — e,(0) | = 1 where
e, (1) and e, (0) refers the number of edges having 1 as its label and not having 1 as its label
respectively. A graph which receives a difference cordial labeling is difference cordial graph.

2. DEFINITIONS AND NOTATIONS

2.1 Definition

For a graph G with order p and size g . Let g be a 1-1 function from the set vV (G) to {1, 2, ..., p}.
Each edge uv, receives the label |g(u) — g(v)|. Then the function g is called a difference cordial
labelling if g is 1 —1and |e;(1) — €4(0) | = 1 where e5(1) and e, (0) refers the number of
edges having 1 as its label and not having 1 as its label respectively. . If G receives labeling which is
a difference cordial is difference cordial graph.

2.2 Definition

The generalized Petersen graph Gp(n, k) has its vertex and edge set as
v(Gpm))={xg: 08 < p—13U{yp: 06 < n—1)
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and E(Gp(n.k)) B
fxgye: 0 <8 < n—1}U{xpxg,,: 0 <8 < np—1}U
{Veyin: 06 = n—1}

where the subscripts are taken modulo 7, for a positive integern = 3and 1 <k < EI

Nature of n e (1) e, (0)
. 3—1 |3n+1
=1 d?2 _— _—
n {mod 2) > >
. 3n 3n
=0 d?2 e e
n {mod 2) > >

2.3 Definition

The graph formed by attaching a path B,, through an edge to the generalized Petersen graph Gp(n, k)
is denoted by Gp(n, k) @ P,,.

3. RESULTS
3.1 Theorem:
The generalized Petersen graph Gp(n,k),1 = k < EI admits difference cordial.

Proof:
Let G be a generalized Petersen graph Gp(n, k).
V(G)={xg: 0=0 =yn—1JU{yg: 0 <80 < n—1}and
E(G)= {xeyp: 056 < -1 Uf{xgxge;: 06 < -1}
U{yeVe+x i 0 =8 = 5 — 1}, where the subscripts are taken modulo 7.
v (6)] = 21, |E(G)| = 37.
The function f : vV (G) — {1,2,...,2n} assigns the label as follows.
CaseI:'n = 1(mod 2)

G(xpg_,) =46 —2 1=6< 1=
g(x,g_1)=46 -1 liﬂﬂ%l
G(V2e-2) =46 — 3 1=6< 1=
(¥20-1) =46 1<o< =
Case II:n = 0(mod 2)

G(x,5_,) =46 — 2 1<6<’
g(x,9_1)=46 -1 liﬂﬂg
G(Vag_,) =468 -3 l<g<’
9(v20-1) =46 1<o<

The above function shows that the labelling is difference cordial. The number of edges receives the

label 1 and not receives the label 1 are tabulated below.
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3.1.2 Table:
:,/ea' 9(z1 | 9 | 9(z | 9z | 9(z | 9(z | 9(z | 9(z
ofn |) |2 |3 |9 |8 [& |7 s
1 |1
2 |1 |2
3 1 |3 |2
4 [1 ]2 [4 |3
5 |1 |2 4 [3 |5
6 |1 [2 |3 |5 [4 |6
7 |1 2 |3 |5 [7 |6 |4
8 1 |2 [3 [4 |6 [8 [7 |5

Volume 7, Issue 11, 2020

From the above table 3.1.1 it is observed that |e; (1) — e4(0) | = 1. Hence it is concluded that

the generalized Petersen graph Gp(n,k),1 = k < EI admits difference cordial labelling and

therefore,forl = k < E],Gp(n, k) is difference cordial graph.

3.1.2 Example:
The Petersen graph Gp(5,2) is difference cordial.

e,(1)=7and e, (0) =8, [e,(1) — e,(0)| = 1.

Hence the Petersen graph Gp(5,2) is difference cordial.

3.2 Theorem:
The graph Gp(n, x) €@ B, admits difference cordial.
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Proof:
Let G be a Gp(n, k) @ B, graph.
V(G)=fxg:0=8 = n—1Jufyg: 08 <n—1} Ufz: 1 =6 £ w}
and E(G) = {xgyp: 0 =0 = n—1}U{xprgsy: 0 <0 < -1}
U{yeyesx: 0 =6 =n—1}U {xn—lzl}
Uf{zgzgy, ' 1 =0 < w—1},
where the subscripts are taken modulo 7.
V(G) =2n+w,|EG) = 3n+w.
The function f: V(6) = {L2,....2n + w}
assigns the label as follows.

Case I'n = 1(mod 2)

G(xs9_,) =46 -2 1=8=< %1

g(xp5 1) =46 -1 1=6< ’1'%1

9(V26-2) =46 =3 1<6< 7= gy 1) =46 1<
Case II:nt = 0(mod 2)

g(xs9_,) =46 -2 liﬂﬂg

g(x5 1) =46 -1 1<6<?

G(Vsg_,) =46 -3 liﬂﬂg

G(V2_1) =46 liiﬂiig

The following Table 3.2.1 gives the labeling of the path
B, w= 8.
The labeling of the path E,, are as follows

3.2.1 Table:

The labeling of the path B,,, @ = 8 are as follows

Casei:m= 0 (mod 4)

g(zg) =20 +8 1<p<2”
g(z:u:':£+9)=2f]+n!:z+2€ 1<6< 21
g(zif+9)=2q+m:2—l—28—1 1<6<?
Caseii:m =1 (mod 4)

g(zg)=2n+ 6 1<p< 2=
g(z»:i+9)=2q+m:l+23 1=6<
g(z¥+9)=2q+"’:1+23—1 1=6<
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Case iii:m = 2 (mod 4)
g(zg) =2n+86
()= 4

m+2

g(z¥+9)=2r]+ —+20—-1 1<89 "

[y
1A

[=r] [=r]
1
|

—
1A
1A
|

1A
|

Case iv:m= 3 (mod 4)

g(zg) =20 +8 1< 22
_ m+1 w+1
_ m+2 w+l
9(23:11—1+9)—2]]+ 3 +20-1 12827

The above function shows that the labelling is difference cordial. The number of edges receives the

label 1 and not receives the label 1 are tabulated below.

3.2.2 Table:

From the above table 3.2.2 it is observed that |eg (1) — €4(0) | = 1. Hence it is concluded that

the graph Gp(n, k) & P, admits difference cordial labelling and therefore Gp(n, k) &P, is
difference cordial graph.

nature of n and m eg(1) ey(0)
1 =0 (mod 2) M+w M+w
m = 0 (mmod 2) 2 2
1 =0 (mod 2) 3M+w—1 M+w+1
m =1 (mod 2) 2 2
n = 1(mod 2) M+w+1 M+w—1
m = 0 (mod 2) 2 2
n =1 (mod 2) In+w 3n+tw
m =1 (mod 2) 2 2

3.2.2

Example:
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The graph Gp(5,2) & Py is difference cordial.
X3 7
6 10
X 11 12 13 15 14 16
X2 4 ® ° ] °® ® °
Z1 Za Z3 2'4 Z_l; Zﬁ
4 1
X3 Xg
3 2

e,(1)=11and e, (0) =10, [e,(1) — g,(0)| = 1.

Hence the graph Gp(5, k) & Py is difference cordial.

4. CONCLUSION

Difference cordial labeling on the generalized Petersen graph Gp(n,m) and the graph
Gp(5, k) @ P, are discussed and results are presented in this paper. In future our works will be
labeling on some different class of graphs.
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