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Abstract — Let G = (V,E) be a graph with p vertices
and g edges. A Relaxed Cordial Labeling of a Graph
G with vertex set V is a bijection from V to {-1, 0,
1} such that each edge uv is assigned the label 1if |f
(u +f(v)|=2or0if|f(u)+f(v)|=0 with the
condition that the number of edges labeled with 0
and the number of edges labeled with 1 differ by
atmost 1. The graph that admits a Relaxed Cordial
Labeling (RCL) is called Relaxed Cordial Graph
(RCG). In this paper, we proved that path related
graphs Path P,, Comp P,0OK; , Fan P,+Kj,
Doublefan P,+2K are relaxed Cordial Graphs.
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Cordial Graph, Relaxed Cordial Labeling.
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I. INTRODUCTION

A graph G is a finite nonempty set of objects
called vertices together with a set of unordered pairs
of distinct vertices of G which is called edges. Each
pair e= {uv} of vertices in E is called edges or a line
of G. In this paper, we proved that path related
graphs Path P,, Comp P,OK; , Fan P,+Kq,
Doublefan P,+2K; are Relaxed Cordial Graphs. For
graph theory terminology, we follow [2].

Il. PRELIMINARIES

Let G = (V,E) be a graph with p vertices and q
edges. A Homo Cordial Labeling of a Graph G with
vertex set V is a bijection from from V to {-1, 0, 1}
such that each edge uv is assigned the label 1if |f (u)
+f(v)|=2or0if|f()+f(v)|=0 with the
condition that the number of edges labeled with 0
and the number of edges labeled with 1 differ by
atmost 1.

The graph that admits a Relaxed Cordial
Labeling (RCL) is called Relaxed Cordial Graph
(RCG). In this paper, we proved that path related
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graphs Path P,, Comp P,0OK; , Fan P,+Kj,
Doublefan P,+2K are relaxed Cordial Graphs.

Definition:2.1
P.is a path of length n-1.
Definition:2.2

The join of G; and G, is the graph G=G;+G,
with vertex set V=V;UV, and edge set E=E;UE,U
{UV: ueVy, veV,}. The graph P,+K; is called a
Fan and P,+2K is called the Doublefan.

Definition: 2.3

In a pair of path Py, i" vertex of a path P, is

joined with i+1" vertex of a path P,, . It is denoted by
Z'(Pn)-

Definition:2.4

The Middle graph M(G) of a graph G is a
graph whose vertex set is V(G) U E(G) and in which
two vertices are adjacent if either they are adjacent
edges in G or one is vertex of G and other is an edge
incident with it.

Definition:2.5

Let G be a connected graph. A graph
constructed by taking two copies of G say G; and G,
and joining each vertex u in G to the neighbours of
the corresponding vertex v in G, that is for every
vertex u in G; there exists v in G, such that
N(u)=N(v). The resulting graph is known as shadow
graph and it is denoted by D,(G).

Definition: 2.6

[Pn:Ss] is a graph obtained from a path P,
by joining every vertex of a path to a root of a star
Sz by an edge.

Definition:2.6
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The corona G;0G, of two graphs G; and G, is
defined as the graph G obtained by taking one copy
of G, (which has P, points) and P, copies of G, and
joining the i"point of G; to every point in the i"copy
of G,. The graph P,OK is called a comb.

I1l. MAIN RESULTS
Theorem : 2.1
Path P,( n> 3) is Relaxed Cordial Graph .
Proof:
Let the graph be a P,
Let V(P,)={[ui:1<i<n]}
E(Pn) ={[(uiti) : 1 <i<n-1] }
Define f: V(P,) ->{-1,0, 1}
The vertex labeling are

1 i =3(mod 4)
fluy =¢ 0 i=1(mod4) 1<i<n
—1i= 0(mod2)

The induced edge labeling are

1i=0,1(mod 4)

f (Uilj) = {Oi = 2,3(mod 4) 1<i<n-1

0if nisodd
lif nis even

() - el =
Therefore, Path P,satisfies the condition
ler(0) —es(1)| <1

Hence ,P, is Relaxed Cordial.

For example, the RelxedCardial labeling of P; is
shown in figure 1
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Theorem : 2.2
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figurel:P, (n= 3)

Fan P, + K is Relaxed Cordial Graph.

Proof:

Let G be a Fan P,

LetV(G)={u,[ui:1<i<n]}

EG)={[(uu):1<i<nJU[(uitin):1<i<n]}

Define f: V(G) -> {-1, 0, 1}

Case:1
When n=2

case : 2 n=3

The vertex labeling are

f(u)=0
0
f(u) = 1
=y

=1,n
=1(mod?2) 1<i<n
= 0(mod2)

The induced edge labeling are

i=1,n

., L (0
f(““‘)'{1 2<i<n-—1

f (Uili1)] = {(i

er(0) +1 = e¢(1)

2<is<n-2
i=1,n-1
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Therefore it satisfies the condition | e¢(0) — e¢(1)|< 1
Hence , Fan P, +k; is Relaxed Cordial Graph..

For example, the Relaxed Cordial labeling of P; +k; 0
is shown in the figure 2

1 o
-1 1 0
figure2 : Fan p;+k;
4] 1

Theorem :2.3
Z - (P,) is Relaxed Cordial Graph . -

1 0 -1 1 o
Proof:
Let the graph G be Z - (Py) Case 3
LetV(G)={[ui:1<i<n],[vi:1<i<n]} Whenn > 3,
Let E(G) = { [(Uitiv1) : 1 < i< n-1JU [(Vivii) 1 1 < The vertex labeling are

I <n-1]U [(uivis1) : 1 <1< n-1]}

. f(ui)=0 1<i<n
Define f:V(G) ->{-1,0, 1}

1 i = 2(mod 4)
f(vi) = 0 i=13(mod4) 1<i<n
When n=2, -1 i = O(mod 4)

Case:1

The induced edge labeling are
f (Uiuis)=01<i<n-1
f* (ViVi+1) =11<i<n-1

1 i =1(mod?2)

f(Uivin) = {0 i =0 (mod 2) B

0if nisodd
1if niseven

() - el = {
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therefore, the graph G satisfies the condition Therefore, the graph G satisfies the condition
ler(0) — er(1)] < 1. ler(0) — es(1)] < 1.
Hence Z - (P,) is Relaxed Cordial. Hence , M(p,) is relaxed cordial Graph .
For example, the Relaxed Cordial labeling of Z - For example, the Relaxed Cordial labeling of M(P;)
(Psg) is shown in figure 3 is shown in figure4
ke B TR B ZEE MR O L S s

figure 4 : M(P;)

Figure 3 : Z(ps)
Theorem : 2.5
Theorem : 2.4
D,(Pn) (n = 2)is Relaxed Cordial Graph .
M(P,) n = 3 is Relaxed Cordial Graph .
Proof:
Let the graph G be M(P,)
Let Graph G be D,(P,)
LetV(G)={[ui:1<i<n],[vi:1<i<n-1]}
Let VG)={[ui:1<i<n],[vi:1<i<n]}
Let E(G) = { [(UiUj+1) : 1 < i < n-1]J U[(Vivisr) : 1

<i<n-2JU [(uivi) : 1 < i < n-1] U[(Ujervi) Let E(G) = { [(uitix) : 1< T < n-1] U [(Vivi) :
1<i<n1]} 1<i<n-1]U [(uivis) 1 1< 1 < n-1] U [(Ujsa Vi) -
1<i<n-1]}

Define f: V(G) -> {-1, 0, 1}
Define f: V(G) -> {-1,0, 1}
The vertex labeling are
The vertex labeling are
fu)=01<i<n
fu)=0 1<i<n
1i =1(mod?2) .

foy={,, 2 1<i<n e

—1i =0 (mod 2) .:{ i =1 (mod 2) .
f(vi) —1i =0 (mod 2) =i=n

The induced edge labeling are

N The induce edge labeling are

f(UiUi+1):O 1<i<n-1 N

. f(uiuis) =0 1<i<n-1

f (ViVi+1) =0 1<i<n-2

. f* (ViVi+1) =0 1<i<n1
fluvi) =1 1<i<n-1 .
N fuivi) =1 1<i<n-1
f (Ui+1Vi) =1 1<i<n-1 .

f(uisvi) =1 1<i<n-1
er(0) +1 = e(1)

er(0) +1 = e(1)
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Therefore , the graph G satisfies the condition
ler(0)-er(1)] < 1
Hence , D,(P,) is Relaxed Cordial Graph.

For example , the Relaxed Cordial labeling of
D,(Ps) is shown in the figure 5

figure 5 :D,(Psg)

Theorem : 2.6

[Pn:S3] (n=2) is Relaxed Cordial Graph .
Proof:

Let G be [Py, : Ss]

LetV(G)={[ui:1< i <n],[vi:1< i <n], [vi
Vi, Vig : 1< i <nl}

Let E(G) = {[(ujuj+1) : 1 < i <n-1]JU[(uivy): 1
< Sn]U[(V.V”)].S i <n, 1< S3]}]

Define f: V(G) ->{-1,0, 1}
The vertex labeling are

(=11 = 1(mod 2) .
f(”‘)‘{o i =0(mod2) IS'SN
fv)=0 1< i <n

1(mod 2) )
0(mod2) <I1SES™

0 i
f(vij) = {1 i
1<j <3
The induced edge labeling are
f*(UiUi+1):l 1<i<n-1

i 1(mod 2)

0 (mod 2)

Fuw) =,
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f(vivii))=0 1<i<n
f*(ViUil):l 1<i<n
f*(ViVig) =0 1<i<n

0if nisodd
lif nis even

And eq(0) - eq(1)| = |
therefore , it satisfies the condition
les(0) —es(1)| < 1.

Hence, the graph [P, : Ss] is Relaxed Cordial

Graph.

For example , the Relaxed Cordial labeling of [Ps:
Sz] is shown in the figure 6

Figure 6 : [Ps : S3]

Theorem : 2.7

Comb P,© k; is Relaxed Cordial Graph.
Proof:

Let the graph G be P,© ki

Let V(G) ={[ui:1<i<n],[v,:1<i <n]}

Let E(G) = {[(UjUis1) 1< i < n — 1]U [(ujvi):1<
i<n]}

Define f: V(G) ->{-1,0, 1}
The vertex labeling are
fu)=0 1I<i<n

i = 1 (mod 2)

1
f("‘):{—1 i=0(mod2) T='S

The induced edge labeling are
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f (Uiuiy) =0 1<i<n-1

fluivi) =1 1<i<n

And e¢(0) +1 = e¢(1)

Therefore , the graph P,© Kk satisfies the condition
les(0) —ef(1)| < 1.

Hence ,P,© k; is Relaxed Cordial Graph.

For example , the Relaxed Cordial labeling of P;©
k is shown in the figure 7

Figure 7 :P;O© ky
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