International Journal of Emerging Technologies in Engineering Research (IJETER)

Volume 2, Issue 3, October (2015)

Www.ijeter.everscience.org

Path Related Hetro-Cordial Graphs

Dr. A. Nellai Murugan
Department of Mathematics, V.O.Chidambaram College, Tuticorin, Tamilnadu, India.

V. Selva Vidhya
Department of Mathematics, V.O.Chidambaram College, Tuticorin, Tamilnadu, India.

Abstract — Let G = (V,E) be a graph with p vertices and g
edges. A Hetro-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 0 if f(u) = f(v) or 1 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 Hetro-Cordial labeling is called a Hetro Cordial
Graph (HeCG). In this paper, we proved that path related
graphs Path P, Comp Pn®K1, Fan PntKi, Double fan
Pn+2K1, Ladder Pn X Kz are Hetro-Cordial Graphs.

Index Terms — Fan, Comp, Doublefan, Ladder, Hetro-Cordial
Graph, Hetro-Cordial labeling, 2000 Mathematics Subject
classification 05C78.

1. 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
Pn+K31, Doublefan P,+2K;, Ladder P, X K; are Hetro-Cordial
Graphs. For graph theory terminology, we follow [2].

2. PRELIMINARIES

Let G = (V,E) be a graph with p vertices and q edges. A Hetro-
Cordial labelingofa  Graph G with vertex set V is a bijection
from V to {0, 1} such that each edge uv is assigned  the label
0 if f(u) = f(v) or 1 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 Hetro-Cordial labeling is called a
Hetro-Cordial Graph (HCG). In this paper, we proved that path
related graphs Path P,, Comp P,OK;, Fan P,+Kj, Doublefan
Pnt+2Kj, Ladder P, X K; are Hetro-Cordial Graphs.

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

The join of G; and G; is the graph G=G;1+G; with vertex set
V=V1UV; and edge set E=E;UE,U {UV: ueV,, veVy}. The
graph Pn,+K; is called a Fan and P, +2K; is called the
Doublefan.

Definition: 2.3

The product G1 x G of two graphs Gi and G is defined to be
the graph whose vertex set is V1 X V2 and two vertices u= (us,
uz) and v=(vi,v2) in V=V1xV; are adjacent in G1x G if either
u;=vi and uy is adjacent to v, or u;=v, and u; is adjacent to
v1.PnXK3 is called a ladder.

Definition: 2.4

The corona G10G; of two graphs G; and G is defined as the
graph G obtained by taking one copy of Gi (which has Py
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,OKj is called
a comb.
3. MAIN RESULTS
Theorem: 3.1
Path P, ( n-odd) is Hetro-Cordial Graph.
Proof:
Let V (Pn) = {[ui: 1 <i<n]} and
E (Pn) = {[(uiui+1): 1 <i<n-1]}
Define f:V (Pn) — {0, 1}.
Case: 1
When n=3,
The labeling is,
1 1 0
° ° °
1 0
Case: 2
When n>3,
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The vertex labeling are,

_ (0 i=0,3mod4 .
Fu) _{1 i=12mod4 1 =1SD
The induced edge labeling are,
*(yoy =f1 1=0mod2 . _._
f [(U|U|+1)] {0 i=1mod?2 sS1sn
Here, vi (1) =vi(0)+1 forall nand

er (1) = e (0) for all n.

Therefore, Path Pn satisfies the conditions
<land|er(0)-ef(1)|<1.

[vs (0) - v (1) |

Hence, Path Pn ( n-odd) is Hetro-Cordial Graph.

For example, Hetro-Cordial labeling of P5 is shown in the
following fig 3.2

Www.ijeter.everscience.org

Therefore, Path P, satisfies the conditions |v: (0) - v;
() |<land|er(0)-er(1)|<1.

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

For example, Hetro-Cordial labeling of Ps is shown in the
following fig 3.4

u:0 ul usl us0 us0 usl
¢ 4 4 ¢ 4 L
0 1 0 1 0
fig.3.4:Ps
Theorem: 3.5

Comp PnOK1 is Hetro-Cordial Graph.
Proof:

Let V (PhOK1) = {[u;, vi: 1 <i<n]} and

ur uz us us o Us E (PhOKy) = {[(uithi+2): 1 <i<n-1JU [(uivi) : I <i
o0 o 0 o 1 ¢ <n]}.
1 0 . 0 1 1 Define f: V (PhOK1) — {0, 1}.
fig.3.2
Theorem: 3.3 The vertex labeling are,
Path Py ( n-even) is Hetro-Cordial Graph. f (u) =0 1<i<n
Proof: f (vi) =1 1<i<n
Let V (Pn) ={[u: 1 <i< d . .
etV (P ={Iu p=n]j an The induced edge labeling are,
E (Pn) = {[(uitlix2): 1 <i<n-1]}.
. P(uiuis1)] = 0 1<i<n-1
Define f:V (Pn) — {0, 1}.
*T(11:V; = :
When n=2 Here, vi (0) =vi (1) forall n and
The labeling is, er(0)=er(1)+1  foralln.
1 Therefore, comp PnOK1 satisfies the conditions |vs (0) -
0 vi(l)|<1land|er(0)-er(l) <1
® ®
Case: 2 0 Hence, Comp P,OKjis Hetro-Cordial.
When n >2, For example, Hetro-Cordial labeling of PAOK1 and P3OK1 is
] shown in the following fig 3.6 and fig 3.7 respectively.
The vertex labeling are ,
_ (0 i=23mod4 .
() _{1 i=0,1mod4 l<isn u10 u0 uz0 uA:O
The induced edge labeling are, l 0 l 0 l 0
o 1 1 1 1
*[(Uilise)] :{0 1 = 0 mod 2 <i<n-1
1 i=1mod2 vil vl vl val
Here, vi(0) =vi(1) for all n and fig 3.6: P4OK;
er (1) = e (0) +1 for all n.
ISSN: 2454-6410 ©EverScience Publications 10
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Theorem: 3.10
Fan Pn+K; ( n-even) is Hetro-Cordial Graph.

u10 u.0 us0
Proof:
0 0
A 1 1 Let V (PntKy) = {[u, ui: 1 <i<n]} and
E (Pr+Ky) = {[(ut): 1<i<n]U  [(Uilis): 1 <i<
n-1]}.
vil val val Define f: V (Pn+Ky) — {0, 1}.
fig 3.7:P30K; The vertex labeling are,
Theorem: 3.8 fu =1
Fan P,+K; (n-odd) is Hetro-Cordial Graph. y {0 i=0,1mod4
1 (n-odd) P F () ‘{1 i=23mod4 |SISD
Proof: . .
The induced edge labeling are,
nt = ) 1<is< .
Let V (PntKy) = {[u, ui: 1 <i<n]}and . (0 i=23mod4  _. _
E (Pr+Ky) = {[(UU): 1 <i <n] U[(Utins): 1 <i<n- [ =1 i=01moda SIS0
11} _
0 i=0mod?2 .
)] ={0 ! 1<i<n-l
Define f: V (Py+Ky) — {0, 1}. [(uitia)] {1 i=1mod2 ~'="
The vertex labeling are, Here, vi (1) = v¢ (0) +1 foralln and
f (u) =0 er (1) = e (0) +1 for all n.
(0 i=0,3mod4 . Therefore, Fan P,+Ki (n-even) satisfies the
flu)y = {1 i=12mod4 !SiSD conditions | v (0) - vi(1) | < I and | e1(0) - er (1)
<1

The induced edge labeling are,
) Hence, Fan Pn+Kj ( n-even) is Hetro-Cordial Graph.
Pl =] [Z)omeey isisn e rever) . P
' 1 i=1,2mod4 - - For example, Hetro-Cordial labeling of Pg+Kj is shown in the

following fig 3.11

Plaved] =0 120002 1<izn
Here, vi(1)=v¢(0)+1 foralln and u10  ul uzl us0 us0  uel

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

Therefore, Fan Py+K; (n-odd) satisfies the conditions | vi
(0)-vi(1)|<1 and led0) -ed(1) [ < 1.

Hence, Fan Pn+Kj ( n-odd) is Hetro-Cordial Graph.

For example, Hetro-Cordial labeling of Ps+Kj is shown in the
following fig 3.9

ul
urly Ul 4 us0 5 w0 ;o usl Fig 3.11: Pe+K,

Theorem: 3.12
Ladder Pn X K> (n-odd) is a Hetro-Cordial Graph.
Proof:

Let V (PnX K2) = {[ui, vi: 1 <i<n]} and

uo
fig 3.9:Ps+K1
ISSN: 2454-6410 ©EverScience Publications 11
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E (Pn X K2) = {[(uitti+1) U (Vivis1): 1 <i<n-1] U
[(uivi):1 <i<n}.

Define f:V (PhX K2 — {0, 1}.
Case 1:
Whenn =1 (mod 4),

The vertex labeling are,

f (u) =0 I1<i< —

) (0 i=1mod2 n+3 _ .
F(u) ‘{1 i=0mod2 2 —'=1
(0 i=0mod?2 . _n-
Fv) _{1 i=1mod 2 1SIST
f(v) =1 o<i<n

The induced edge labeling are,
*[(uui+1)] =0 1<i<—
*(uiui+)] =1 —<i<n-1

f*[(ViVi+1)] =1 1<i< —

f*[(vivis)] =0 “T“si< n-1

Here, v (0)=vs(1)foralln and
er (1) = e (0) +1 for all n.

Therefore, Ladder Pn X K satisfies the conditions | vs(0) -

vi(1)| <1 and let(0) -er (1)< 1.
Case 2:
When n =3 (mod 4)

The vertex labeling are,

n+1

f(u;) =0 1SiST

) _(0 i=0mod?2 n+ .
F(u) _{1 i=1mod?2 S sisn

0 i=1mod?2 . _n-1

. = < i —

F(vi) 1 iz0mod2z LS1S7
f(vi) =1 nTHSiSn

The induced edge labeling are,
Pluue)] =0 1<is™=

Pluue)] =1 =r<i<nd
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F(vivis)] =1 1<i<

*[(vivie)] = 0 HTH <i<n-1
el ={] 120M00% 1<i<n

Here,  vi(0) =v: (1) forall nand
er (0) = e (1) +1 for all n.

Therefore,Ladder P, X K satisfies the conditions | vi (0) - vs
(1)|<1and|er(0)-er(1)|<1.

Hence,Ladder P,X K> ( n-odd) is a Hetro-Cordial Graph.

For example, Hetro-Cordial labeling of P3 X K, and Ps X K;
are shown in the following fig 3.13 and fig 3.14 respectively.

0 20 1
0 1

0 1 0
1 0

V10 Vzl V31

fig 3.13: PsX K>

u 0 u 0 uz0 uzg 1 us 0
0 0 1 1

0 1 0 1
1 1 0 0

vil v2 0 vzl vs 1 vs 1

fig 3.14: Ps X K3
Theorem: 3.15

Doublefan Py+2K1 isHero-Cordial Graph.
Proof:
Case: 1

When n=2,

The labeling is,
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Case: 2
When n=3,
The labeling is,

Case: 3
When n >3,
Let V (Ph+2K1) = {[u, v, ui: 1 <i<n]} and

E (Pn+2K1) = {[(uui): 1 <i<n] U [(vu): 1
<i<n] U [(uitisy): 1 <i<n-1]}

Define f: V (Pn+2K1) — {0, 1}.
The vertex labeling are,
i=0,1mod4

_ (0 .
f(u‘)_{1 i = 2,3 mod 4 l<isn
f(u) =1
f(v) =0
The induced edge labeling are,
l(uui)] = {(1) i i (1)233 g 1<i<n-1
0 i=2,3mod4 .
P ltuu] = {1 i = 0,1 mod 4 Isisn
0 i=0,1mod4 .
Fltvu] = {1 i = 2,3mod 4 l<isn
Here, vi(0) = vi(1) for n=0, 2 mod 4,

vi (1) = v (0) +1 for n=3 mod 4,

vi (0) =vs (1) +1 for n=I mod 4,

er (1) =er(0) +1 for 1n=0, 2 mod 4and
e (0) =er (1) for n=1, 3 mod 4.

Therefore, Doublefan Pn+2K; satisfies the conditions | v¢ (0) -
vi(l)|<land [e#0)-edl)|<1.

Hence,Doublefan P,+2K; is a Hetro-Cordial Graph.

ISSN: 2454-6410
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For example, Hetro-Cordial labeling of P,+2K;and Ps+2K; are
shown in the following fig3.16 and fig 3.17 respectively.

Fig 3.16: P4+2K1

uo0
fig.3.17: P5s+2K1

4. CONCLUSION

Hetro cordial is nothing but the principle is just a reverse of
homo cordial. As homo cordial hetro cordial find its own
applications.
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