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Abstract — 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 V to {0, 1} such that each edge uv is assigned the
labellif f (u) =f (v) or 0 if f (u) # f (v) with the condition that the
number of vertices labeled with 0 and the number of vertices
labeled with 1 differ by atmost 1 and the number of edges
labeled with 0 and the number of edges labeled with 1 differ by
atmost 1. The graph that admits a Homo-Cordial Labeling
(HoCL) is called Homo-Cordial Graph (HoCG). In this paper, we
proved that path related graphs Path P,, Comp P,0OK; , Fan
P,+K, Doublefan P,+2K;, Ladder P, X K, are Homo-Cordial
Graphs.
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ILINTRODUCTION

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,+K, Doublefan P,+2K,
Ladder P, X K, are Homo-Cordial Graphs. For graph theory
terminology, we follow [2].

ILPRELIMINARIES

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 V to {0, 1} such that each edge uv is assigned the
label 1if f (u) =f (v) or 0 if f (u) # f (v) with the condition that the
number of vertices labeled with 0 and the number of vertices
labeled with 1 differ by atmost 1 and the number of edges
labeled with 0 and the number of edges labeled with 1 differ by
atmost 1.

The graph that admits a Homo-Cordial Labeling (HoCL) is
called Homo-Cordial Graph (HoCG). In this paper, we proved
that path related graphs Path P,, Comp P,OK; , Fan P,+Kj,
Doublefan P,+2K, Ladder P,, X K, are Homo-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

The product G; x G, of two graphs G; and G, is defined to
be the graph whose vertex set is V; X V, and two vertices
u=(uy, U,) and v=(vy,v,) in V=V X V, are adjacent in G; X G,
if either u;=v; and u, is adjacent to v, or u,=v, and u; is
adjacent to v,.P, X K is called a ladder.

Definition:2.4

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;

Tuticorin 628 008

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.

I11.LMAIN RESULTS
Theorem: 3.1
Path P,, ( n-odd) is Homo-Cordial Graph.
Proof:
Let V (P,) = {[u;: 1<i<n]} and
E (Pn) = {[(uiui1): 1<i<n-1]}.
Define f: V(P,) — {0, 1}.

Case: 1
When n=3,
The labeling is,
1 1 0
[ © 0
Case: 2 1 0
When n>3,
The vertex labeling are,

f(u-)—{o i=0,3mod4
Y71 i=12mod4

The induced edge labeling are,
w1y V] = (0 1= 0mod 2
L (CTTS) Y i
Here, v¢ (1) =v¢ (0) +1 foralln and

es (1) =e; (0) for all n.

Therefore, Path P, satisfies the conditions |v¢ (0)-v¢ (1) [<1
and |es (0)-e¢ (1) [<1.

Hence, Path P, ( n-odd) is Homo-Cordial Graph.

For example, the Homo-Cordial Labeling of Ps is shown in
figure 3.2

1<i<n

1<i<n-1

U uz us Ug Us
Ll o 0 o 1 o 0 4
1 1 0 0 1
Figure 3.2:Ps
Theorem: 3.3
Path P,, ( n-even) is Homo-Cordial Graph.
Proof:
LetV (P,) = {[u;: 1<i<n]} and
E (P,) = {[(ujujs1): 1<i<n-1]}.
Define f: V (P,,) — {0, 1}.
Case: 1
When n=2,
The labeling is,
0 1
¢ ®
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Case: 2
When n>2, Theorem: 3.8
The vertex labeling are , Fan P,+K; ( n-odd) is Homo-Cordial Graph.
Proof:

f(u»)—{o i=0,1mod4
V71 i=23mod4

The induced edge labeling are,

*111. 1] =f0 1= 1mod2

e =) 2o med?

Here, v (0) =vs (1) foralln and
es (0) =e; (1) +1 foralln.

Therefore, Path P, satisfies the conditions |v; (0)-v (1) [<1
and |es (0)-e¢ (1) |<1.

Hence, Path P, ( n-even) is Homo-Cordial Graph.

For example, the Homo-Cordial Labeling of Pg is shown
figure 3.4

1<i<n

1<i<n-1

u; 0 u,1 U31 u,0 U50 U51
¢ ¢ 4 4 ¢  J
0 1 0 1 0
Figure 3.4:Ps
Theorem: 3.5
Comp P,0K; is Homo-Cordial Graph.
Proof:

Let V (P,OK;) = {[u;, v;: 1<i<n]} and

E (PnOKy) = {[(Uitira): 1<i<n-1] U [(uiv;) : I<i<n]}.
Define f: V (P,0K;) — {0, 1}.
The vertex labeling are ,

f(uj) = 0 I<i<n

f(vi) = 1 |I<i<n

The induced edge labeling are,
*l(ujui)] = 1 I<i<n-1

f*[(UiVi)] = 0 1<i<n
Here, v¢ (0) =v¢ (1)
es (0) =e¢ (1) +1 forall n.
Therefore, Comp P,OK satisfies the conditions |v¢ (0)-v¢
(1) I<1 and Jes (0)-e¢ (1) |<1.
Hence, Comp P,0OK is Homo-Cordial Graph.

For example, the Homo-Cordial Labeling of P,OK,and
P3OK, is shown in figure 3.6 and figure 3.7 respectively.

foralln and

U]: 0 UEO U3.0 U4.0
1 1 1
0 0 0 0
Vi 1 V21 V3 1 V4

Figure 3.6: P,OK;

u, 0 u,0 us0

V1 Vo V3
Figure 3.7:P;0K;

Let V (P,+Ky1) = {[u, u;: 1<i<n]} and
E (PntK1) = {[(uuj): 1<i<n] U[(Uilis1): 1<isn-1]}.
Define f: V (P,+K;) — {0, 1}.
The vertex labeling are ,
f(u =0

f(u_)_{o i=0,3mod4
Y71 i=12mod4

The induced edge labeling are,

0 i=12mod4 .
Pl = {1 i=03mod4 S

0 i=0 d2 .
P(Uilin)] = {1 i —1 xgd 3 1<i<n-1

Here, v¢ (1) =vs (0)
es (0) =e¢ (1) +1 forall n.

Therefore, Fan P,+K(n-odd) satisfies the conditions |v;
(0)'Vf (1)'51 and |8f(0)-ef(l) |Sl

Hence, Fan P,+K; ( n-odd) is Homo-Cordial Graph.

1<i<n

foralln and

For example, the Homo-Cordial Labeling of Ps+K is
shown in figure 3.9

u; 1 1 u, 1 0 us 0 1 us 0 0 us 1

uo
Figure 3.9:Ps+K;

Theorem: 3.10
Fan P,+K; ( n-even) is Homo-Cordial Graph.
Proof:
Let V (P,+Ky) ={[u, u;: 1<i<n]} and
E (PntK1) = {[(uuj): I<i<n] U [(uiUis): 1<isn-1]}.
Define f: V (P,+K;) — {0, 1}.
The vertex labeling are ,
f(uy =1

f(u4)—{0 i=0,1mod4
7711 i=23mod4

The induced edge labeling are,

0 i=0,1mod4 .
(CD) :{1 i=23mod4 'S0

1<i<n

0 i=1 d2 . .
Pl =] {2 gmeqs 1SSl
Here, v¢ (1) =v¢ (0) +1 foralln and

es (0) =ef (1) +1 forall n.

Therefore, Fan P,+K :(n-even) satisfies the conditions
[v¢(0)-v¢(1)I<I and |e;(0)-e¢(1)<I.
Hence, Fan P,+Kj :( n-even) is Homo-Cordial Graph.
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For example, the Homo-Cordial Labeling of Pg+Kj is
shown figure 3.11
u, 0 1

Uz
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us1 u,0 us0

ugl

Theorem: 3.12

ul
Figure 3.11: Pg+K;

Ladder P, X K, (n-odd) is Homo-Cordial Graph.

Proof:

Let V (P, XKj5) = {[uj, v; :1<i<n]} and
E (Pn X K7) = {[(Uilix1) U (viVisr): I1<i<n-1] U

[(UiVi)ZISiSI’l}.

Define f: V (P, X K;) — {0, 1}.

Case 1:

When n=1 (mod 4),
The vertex labeling are,

fu)=0

fw)={]

fw)={]

fvi)=1

15i§n+1

2
i=1mod2 n+3

=1mod?2 2
Ti<i<n

—

The induced edge labeling are,

I(uiuie)]
P*[(ujuis)]
l(vivia)]

Fl(vivie)]

PVl ={)
Here, v¢ (0) = v¢ (1)

=1 1<i<it

=0 —<i<n-1
2

=0 1<i<

=1 T<iznd

i=1mod?2
i=0mod 2 - T
foralln and

es (0) =e¢ (1) +1 forall n.

Case 2:

When n=3 (mod 4)
The vertex labeling are,

n+1

fu)=01<i<™t

tw)={
fw={]
fvi)=1

w

i=0mod?2 n+

<i<n
n-1
2

IN ™

1<i<

The induced edge labeling are,

FI(uiui)]

Fl(Uitin)]

=1 1<ist—

n+1 .
=0 TSlSn-l
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Pl(viven)] =0 1sists
Plvvi)] =1 Fsisnd
0 i=0mod?2 .
PLuivi)] :{1 i = 1mod 2 =i=n

Here, V¢ (0) = v¢ (1) for all nand

es (1) = e¢ (0) +1 for all n.
Therefore, P, X K,( n-odd) satisfies the conditions |v{(0)-
Vi(1)I<1 and |e(0)-e¢(1)[<1.
Hence, Ladder P, X K,( n-odd) is Homo-Cordial Graph.
For example, the Homo-Cordial Labeling of P3 X K, and P5
X K are shown in figure 3.13 and figure 3.14 respectively.

u; 0 u,0 us 1
1 0
1 0 1
0 1
Vlo Vzl V3l
Figure 3.13: P3 X K,
u; 0 u, 0 us 0 us 1 us 0
1 1 [0) U
0 1 0 1 0
0 0 1 1
vil Vv, 0 vyl vyl Vs 1

Figure 3.14: Ps X K,

Theorem: 3.15
Ladder P, X K, (n-even) is Homo-Cordial Graph.
Proof:

Let V (P, X K;) ={[uj, v; :1<i<n]} and

E (Pn X K2) = {[(Uillir)U(ViVisq): 1<i<n-

1JU[(ujv;):1<i<n}.

Define f: V (P, X K;) — {0, 1}.

The vertex labeling are,

(0 i=3 mod4 .
f(ui) ‘{1 i=012mod4 =N
_(0 i=1,2,3mod4 .
f(v,)__{1 =0 mods S
The induced edge labeling are,
0 i=23 mod4 .
* 1. ) _
Pl(uiue)] {1 i=01 mod4 'St
0 i=0,3 mod4 .
* RYA = ’ -
Plvivie)] {1 i=12 mods |Sisnl
0 i=12 mod4 .
* v.)] = )
ICHD) {1 i=03 mod4 SN

Here,v; (0) = v¢ (1) foralln and

er(0)=es (1) for all n.
Therefore, P, X K;,(n-even) satisfies the conditions |v(0)-
vi(1)|<1 and |es(0)-es(1)<I.
Hence, Ladder P, X K,(n-even) is Homo-Cordial Graph.
For example, the Homo-Cordial Labeling of P4, X K, is
shown in figure 3.16
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u; 1 u, 1 uz0 us 1
1 0 0
0 0 1
1 1 0
Vlo V20 V30 V41

Figure 3.16: P4 X K,

Theorem: 3.17
Doublefan P,+2K; is Homo-Cordial Graph.
Proof:

Case: 1
When n=2,
The labeling is,
1
0
0
Case: 2
When n=3,
The labeling is,
1\\
0 1
7 1
0 /n
n
Case: 3
When n>3,

Let V (P,+2Ky) = {[u, v, u;:1<i<n]} and

E (Pn+2Ky) = {[(uui)U(vui): 1si=n] U [(Uiuin):

1<i<n-1]}.
Define f: V (P,+2K,) — {0, 1}.
The vertex labeling are,

(0 i=01mod4 .
fu) = {1 i=23mod4 1S=n
fuy=1
f(v)=0
The induced edge labeling are,
(1111, _ 0 i=1mod2 o
Pl = {] (Zomeds 1Sl
0 i=0,1mod4 .
Pl = {1 i=23moda SN
0 i=23mod4 .
Pl = ) {ZgTmoge 19
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Here, vs (0) =vs (1) for n=0,2 mod 4,
vi (1) =v¢ (0)+1 for n=3  mod 4,
vs (0) =v¢ (1) +1 for n=1 mod 4,
er(0)=es(1)+1 for n=0,2 mod 4and
er (0) =ef () for n=1,3 mod 4.

Therefore, Doublefan P,+2K; satisfies the conditions |v¢
(0)-vi(DI<1 and [ef(0)-e¢(DI<I.

Hence, Doublefan P,+2K is Homo-Cordial Graph.

For example, the Homo-Cordial Labeling of P4,+2K; and
Ps+2K are shown in figure 3.17 and figure 3.18 respectively.

vO
Figure 3.18:

vO

Figure 3.19: P5+2K;
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