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ABSTRACT

LetG = (V, E) be a graph with p vertices and q edges. A Total Homo-Cordial Labeling of a graph G with vertex set V
is a bijection from V to {0, 1} such that each uv is assigned the label 1 if f(u)=f(v) or 0 if f(u)=f(v) with the condition
that |evs(0)—evs(1)|<1 where evi(x) denotes the total number of vertices and edges labeled with x (x=0,1). The graph
that admits a Total Homo-Cordial Labeling is called Total Homo-Cordial Graph. In this paper, we prove some graphs
such as path, cycle, wheel, comp and fan are total homo- cordial labeling graphs.
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1. INTRODUCTION

All graphs considered here are finite, simple and undirected. Gallian [1] has given a dynamic survey of graph labeling.
The origin of graph labelings can be attributed to Rosa [2]. A Path Related Homo-Cordial Graph was introduced by
Dr.A. Nellai Murugan and A.Mathubala [3]. A Total Mean Cordial Labeling of Graphs was introduced by R. Ponraj, S.
Sathish Narayanan and A. M. S Ramasamy [4]. This definition motivates us to define a Total Homo-Cordial Labeling
of a graph and we prove some graphs such as path, cycle, wheel, comp and fan are Total Homo-Cordial.

2. PRELIMINARIES

Definition 2.1: A labeling f of G where N={0,1} and the induced edge labeling f is given by f(u, v) = [f(u) — f(V)|,
N={0, 1}. We call such a labeling cordial if the following condition is satisfied [v{(1)—Vv¢(0)|<1, |es(1)—e«(0)|<1, where
vi(i) and e¢(i), i={0,1}, is the number of vertices and edges of G respectively, with label i. A graph is cordial if it
admits a cordial labeling.

Definition 2.2: 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 uv is assigned the label 1 if f(u)=f(v) or O if f(u)+#f(v) with the
condition that |vf(0)—vg(1)|<1 and |ex0)—e«(1)[<1. The graph that admits a Homo-Cordial Labeling is called Homo-
Cordial Graph.

3. MAIN RESULTS

Definition 3.1: Let G = (V, E) be a graph with p vertices and g edges. A Total Homo-Cordial Labeling of a graph G
with vertex set V is a bijection from V to {0,1} such that each uv is assigned the label 1 if f(u)=f(v) or 0 if f(u)=f(v)
with the condition that |ev{(0)—evs(1)|<1, where ev¢(x) denotes the total number of vertices and edges labeled with
X (x =0, 1). The graph that admits a Total Homo-Cordial Labeling is called Total Homo-Cordial Graph.
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Theorem 3.2: Path P, is Total Homo-Cordial Graph.
Proof: Let V(P,) = {u;: 1 <i<n}and E(P)={(Uiti+1): 1 <i<n-1}
Define f: V(P,)—{0,1}.

The vertex labeling are,
1 i=23mod4
f(Ui =

= . i<n
0 i=01mod4
The induced edge labeling are,
. 1 i=0mod2
f(uui)] = . 1<i<n-l
0 i=1mod2

Here, evi(1) =evg(0) +1for N=3mod4 and
evi(0) =evi(1) + 1 for Nn=0,1,2mod4.

Therefore, the path P, satisfies the condition |ev¢(0)—ev¢(1)| < 1.

Hence, the path P, is Total Homo-Cordial Graph.

Example 3.3: Consider the following graph P-,
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Figure 3.1

Here, ev(1) =7 and evy(0) = 6.

Therefore, the path P; satisfies the condition |evy(0)—ev¢(1)| < 1.

Hence, the graph P is Total Homo-Cordial Graph.

Theorem 3.4: Cycle C, (N = 0mod4) is Total Homo-Cordial Graph.

Proof: Let V(Cp)) = {ui: 1 <i<n}and E(C.)={(uitis1): 1 <i<n—1}u{(usuy)}.
Define f: V(C,)—{0,1}.

The vertex labeling are,

1 i=01mod4
f(u;) = . i<n
0 i=23mod4
The induced edge labeling are,
. 1 i=0mod2
f(uui)] = . 1<i<n-l
0 i=1mod2

fT(uu,)] =1
Here, evy(1) = ev¢(0) for n=0mod4.
Therefore, the cycle C, (N = 0mod 4 ) satisfies the condition |ev{(0)—ev¢(1)| < 1.

Hence, the cycle C, (N = 0mod4) is Total Homo-Cordial Graph.

© 2017, IIMA. All Rights Reserved 105



S. Maheswari*’, V. Thiripurasundarf / Total Homo-Cordial Labeling of Graphs / IIMA- 8(3), March-2017.

Example 3.5: Consider the following graph C,,
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1 0
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Figure 3.2

Here, ev(1) =4 and evy(0) = 4.

Therefore, the cycle C, satisfies the condition |evy(0)—ev¢(1)| < 1.

Hence, the cycle C, is Total Homo-Cordial Graph.

Theorem 3.6: Cycle C, is not Total Homo-Cordial Graph.

Proof: Let V(C,)) ={ui: 1 <i<n}and E(C,) = {(ujui+2): 1 <i<n—213u{(uun)}.
Define f: V(C,)—{0,1}.

The vertex labeling are,

1 i=01mod4
f(u) = . <i<n
0 i=23mod4
The induced edge labeling are,
- 1 i=0mod2 L<i<nd
1= iztmodz  *='="

1 n=1mod4

fI(uaun)] = {0 n=223mod4

Here, evf(0)=ev¢(1)+2 for n=2,3mod4 and
evi(1)=evy(0)+2 for n=1mod4.

Therefore, the cycle C, does not satisfies the condition |evy(0)—evy(1)| < 1.
Hence, the cycle C, is not Total Homo-Cordial Graph.

Example 3.7: Consider the following graph Cs,

Figure 3.3

Here, evi(1) =6 and evy(0) = 4.
Therefore, the cycle Cs does not satisfy the condition |eve(0)—ev¢(1)| < 1.

Hence, the graph Csis not Total Homo-Cordial Graph.
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Theorem 3.8: Wheel W, is Total Homo-Cordial Graph.

Proof: Let V(W,)={u, ui: 1 <i<n}and E(W,) = {(uy) : 1 <i<n}u{(uiuis1): 1 <i<n=13}u{(usu,)}.

Define f: V(W,)—{0,1}.
Case-1: When n =1mod4.

The vertex labeling are,

f(u)=0
1 i=0,2mod4
f(u)= .
0 i=2,3mod4

The induced edge labeling are,

* 1 i=23mod4
f(uw)] = ;
0 | = 0,1m0d 4
f* B 1 | = O mOd 2
[(uitig)] = 0 i=1mod?2
(U] =1

Here,  ev{(0) =evg(1) forall n.

Case-2: When n is even.
The vertex labeling are,
fluy=0
1 i=12mod4
f(Ui =

10 i=0,3mod4
The induced edge labeling are,
1 i=0,3mod4
fluu) = .
{O i=12mod4
1 i=1mod2
0 i=0mod2
1 n=2mod4
0 n=0mod4

f*[(UiUi+1)] :{

fI(uwun)] = {

<n
1<i <n
1<i<n-1

Here, evi(1) = evg(0)+1 for N = 2mod4 and
evi(0) = evg(1)+1 for n=0mod4.

Therefore, the wheel W, is satisfies the conditions |evs(0)—ev¢(1)| < 1.

Hence, the wheel W,, is Total Homo-Cordial Graph.

Example 3.6: Consider the following graph Ws,
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Here, evg(1) =8 and evy(0) = 8.
Therefore, the wheel W5 satisfies the condition |evy(0)—ev¢(1)| < 1.
Hence, the graph W5 is Total Homo-Cordial Graph.
Theorem 3.9: Comp P,eK; is Total Homo-Cordial Graph.
Proof: Let V(P,oKy) = {u;, vi: 1 <i<n}and E(P,eKy)={(Uiui+1): L <i<n-—1}u{(uv;): 1<i<n}
Define f: V(P,eK;)—{0,1}.
The vertex labeling are,
f(u) =0 1<i<n
f(v)=1 1<i<n
The induced edge labeling are,
flluug] =1 1<i<n-1
f[(UiVi]=0 1<i<n
Here, evi(0) = evg(1) + 1 forall n.
Therefore, the comp P,eK; satisfies the conditions |ev¢(0)—evs(1)| < 1.

Hence, comp P,eK; is Total Homo-Cordial Graph.

Example 3.10: Consider the following graph PseKj,
u0 us 0 ug 0 1y 0 w50
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vyl vzl vzl vsl vgl
Figure 3.5

Here, evg(1) =9 and ev(0) = 10.
Therefore, the comp PseK; satisfies the condition |evy(0)—evs(1)| < 1.
Hence, the graph PseK; is Total Homo-Cordial Graph.
Theorem 3.11: Fan P,+K; is Total Homo-Cordial Graph.
Proof: Let V(P,+Ky) ={u, u;: 1 <i<n}and E(P,+K;) = {(uu): 1 <i<n}u{(uiuisy):1<i<n-1}
Define f: V(P,+K;)—{0,1}.
Case-1: When n is odd
The vertex labeling are,
fluy=0
1 i=12mod4
f(u) = .
0 i=0,3mod4

The induced edge labeling are,
) 1 i=0,3mod4
f(uu)] = 1<i<n

0 i=12mod4
. 1 i=1mod2 < .
iUiv)| = . si=n-
[(tits)] 0 i=0mod2 =
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Here, evi(0) = evg(1) +1 for all n.
Case-2: When n is even.

The vertex labeling are,
fu) =1

. 1 i=23mod4
(u 0 i=01mod4

The induced edge labeling are,

] {1 i =23mod4 _
f(uu)] = 1<i<n

0 i=01mod4
. 1 i=0mod2 )
f[(uiti)] = 0 i=1mod? 1<i<n1l

Here, evi(0) = evg(1) for all n.
Therefore, the fan P,+K; satisfies the condition |ev¢(0)—evs(1)| < 1.
Hence, the fan P,+K is Total Homo-Cordial Graph.

Example 3.12: Consider the following graph Ps+Kj,

Figure 5.6

Here, ev(1) =7 and evy(0) = 8.

Therefore, the fan Ps+K, satisfies the conditions |ev¢(0)—ev¢(1)] < 1.
Hence, the graph Ps+K; is Total Homo-Cordial Graph.
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