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Abstract- Let G be a (’P‘, QJ graph. Let f be a map from
V(G) o, (12,..,p—1, p+ 1} 4 cach edge
uﬁ!assign the label |f{:u) o f(ﬁljlf is called “near

difference cordiallabeling",iff is 1-1 and
|€fED] N efE1]| =1 where er (1) and ef(Dj
denote the number of edges labeled with 1 and not labeled

with 1 respectively. A graph with a near difference cordial
labeling is called a “near difference cordial graph”.
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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 called edges. Each pair e={u,v} of vertices in E
is called edges or a line of G. In this paper, we proved that the

graphs Path (Pn) , Fan (Fn) ,H-graph (Hn) , Cn+, Ladder
L

n are Near difference cordial graphs.

I1. PRELIMINARIES

Let G be a (P, Q] graph. Let f be a map from
V(Gj to {1121---1?9 - 1: p + 1}' For each edge
uﬂ!assign the label |f{uj o f@?jlf is called “near

difference  cordial labeling”,iff is 1-1  and
|€f(D] o efE1]| =1 where efﬁlj and ef(O]
denote the number of edges labeled with 1 and not labeled

with 1 respectively. A graph with a near difference cordial
labeling is called a “near difference cordial graph”. In this

paper, we proved that the graphs path (Pnj, Fan (Fn), H-

+
graph (Hn),Cn , Ladder Ln are Near difference cordial
graphs.
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DEFINITION 2.1:

Path is a graph whose vertices can be listed in the order
U1, Uz, e
i=1,2,3....n-1.

. un) such that the edges are {uiui+ 1} where

DEFINITION 2.2:

The join of Gl and GE is the graph
G =Gy + Gz yith vertex set ¥ = V1 U Vagng edge

E=EVE,U{uriueV,vel,},
P, +K,

set

graph is called a Fan.

DEFINITION 2.3:

H-graph Hn is a graph obtained from two copies of

path l:’n with  vertices (u 1 Uz, oeee un) and
Un+s  Un+
(vll'v’ e 'Vn) by joining the vertices =z and =z if
un n
nisoddand =zand =  ifniseven.

DEFINITION 2.4:

+
Cn is a graph obtained from cycle of length n by
attaching a pendant vertex from each vertex of the cycle.

DEFINITION 2.4:

The ladder graph Lﬂ is a planar undirected graph
with 2n vertices and 3n-2 edges. The ladder graph can be
obtained as the Cartesian product of two path graphs,one of

Lm1=Pn><P2

which has only one edge:

I11. MAIN RESULT

Theorem 3.1:Pn is a near difference cordial graph
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Proof:Let G be Pﬂ'

and
Define,
V(@) —-{12,.,p—1Lp+1}
Case 1:When L is odd
Subcase 1:7 =1 (mod 4)
. . n+l
Definef(ui]_l’ 1{_:1{_:7
n+1 > 1{‘{n—5
O
n—1 ] - n+3
fper) =—F—+2i, 1=si<——
2 4
Subcase 2.0 =3 (mod 4)
. . n+1
Definef(ui]:j“’ li:li:T
n+1 i 1{:‘{:ir?,—i—l
o) "5 v 12022
n—1 ] - n—3
f(upi1-s) =—5 2, l=i=——
The edge uv, assign the label lf(u] o f(’ﬂ‘ﬂ
n—1 n—1
ere, & (0 =5 e (1) ===
Therefore, the graph G satisfies the  conditions
les (0) —er(1)] = 1.
Hence ‘Dn is a near difference cordial graph.
Case 2:When T is even
Subcase 1: T =0 (mﬂd 4j
. . n+2
Definef(ui]:j” 1{_:1{_:7
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n+2 n
f(u%i_”):T—FZE, 1‘5—1‘5—1

n ] - n—4
fper) =5+2i, 1<is=——
2 4
Subcase 2:Tt =2 (mﬂd 4)
. . n+2
Definef(ui):j" 1{_:1{_:7
( )_n+2+? lﬁ'ﬁn_ﬁ
fi@gﬂ = 1, 1=si< 1
n ] - o n+2
f(uu+1_i3l=§+21, l=i=—1r

The edge UVsassign the label If @) = fF)l.

n—2 n

Here, Efﬂ]] - Tand Ef{lj T2

"

Therefore, the graph G
les (0) —er(1)] = 1.

satisfies the conditions

Hence ‘Dn is a near difference cordial graph.
Example:When M s odd

The near difference cordial labeling of ‘Da with

n =1 (mod 4)

as shown in Figure 1

Uy Ug Uz Uy Ug

O O O G O

1 2 3 i} 4
Fig.1

The near difference cordial labeling of ‘DT with

n =3 (mod4)

as shown in Figure 2
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My Uy Ug Uy Ug Uy Uo
i e i P P
@ Y, | S |9, . QO
Fig.2

When "L is even

The near difference cordial labeling of P=1- with

n =0 (mod4)

as shown in Figure 3

U,y Uz Uz Uy

O -, O O

Fig.3

The near difference cordial labeling of ‘Dﬁ with

n =2 (mod4)

as shown in Figure 4

Uy Uy Uy Uy Ug Ug

Q O O Oo—C0O0—0

Fig.4

Theorem 3.2:The Fan II?ﬂis near difference cordial graph for
all -

Proof;:Let Fn = Pn + kl

Where, Fn is the path U1, Uz, ey Uy
and V(:klj = {u}

Define,

f:Vic)—={12,...,p—1p+1}

Case 1:When "t is odd
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The vertex labels are,

fa =1

flu)=i+1,1=i=n-1

flu,) =n+2

The induced edge labels are,

frluu) =i, 1<i=n-1
fflun)=1,1<i=n-2

frlup_qu,) =2
frlu,) =n+1

Here, Efm] =M and Ef(:l] =n—1

Therefore, the graph
les (0) —er(1)] = 1.

F,

Hence Fﬂ is near difference cordial graph.

Case 2:When Tt is even

The vertex labels are,

fwy =1

n satisfies the conditions

flu)=1i+1, l=i=n-1

flu,) =n+2

The induced edge labels are,

frlug,)=i,1=si=n—-1

frlu,,)=1,1 'Ei-i_:T

frlup_qu,) =2
friw,) =n+1

Here, Efﬁ]] =M and Ef(:l] =n-—1

Therefore, the graph Fﬂ
les (0) —er(1)] < 1.

n+2

satisfies

the conditions
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F,

Hence, * n is near difference cordial graph.

Example:The near difference cordial labeling of F? and Fﬁ
are shown in Figure 5 &6

U,y Uz Uz Uy Uz g
P P Pt
u
Fig.5

u

Fig.6

Theorem 3.3:The hl-graph G is a near difference
cordial graph.

Proof:Let V1:V2,-sVn and U, Uz -5 Uy pe the

vertices of the graph G.

We define a labeling,

V(G- {12,.,p—1p+1}
Case 1:When Tt is odd
The vertex labels are,
flu,)=i,1=i=n

n+1

flu,)=n+2i,1 “_:i‘*_:T
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. ., n
flunyr |=2n—-2i,1<i<——
i 2

The induced edge labels are,

fflrmr,,)=1,1<i=n-1

. oo n—1
ffluug)=21<i< 5
n+3 )
—‘i:li:ﬂ—lf Un+1Un+3 =3,

2 2 2

. . n—1
fAvnsitna |=2n—1, I=——

2 2 2

Here, Ef(l:]) = Mand Ef(:l) =n—1
Therefore, the graph G satisfies the  conditions

les (0) —er(1)] = 1.

H

Hence ** -graph G is a near difference cordial graph.

Case 2:When Tt is even

The vertex labels are,

flr)=i,1<i=n
n+2
flu,)=n+2i—1 ,15:5-1:7
n—2
f(u%iﬂ):Zn—Ei,li:ii:T

The induced edge labels are,

fflvyv)=1, 1=si=sn—-1

i
frau,,) =2, 1**_1-'1,-::E
n—|—4
L ei=n—1
(un+ﬂuﬂ+4) 3
2
n—2
2 2 2
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— — 3 — Let
Here,efﬁ])_nandef(:l)_n 1
G V(G) = {uqy,uy, o, Uy, V4, Vs, oee, Uy )
Therefore, the graph satisfies the : _
les (0) — e-(1)| < 1 E(G) = u] 1<t =
conditions! 7 f = 1TUfwv, ;4 |1=i=nju
{u,uq}
Hence, H—graph G is near difference cordial graph. '
H..H Define,
Example: The near difference cordial labeling of **53&**&
are shown in Figure 7 &8 f: VEGJ — {1’2’ P — 1;?5' + 1}
1 Q) ¥ n
When ** is odd, even
2 O g The vertex labels are,
flu)=1i, 1<i=n
Q 1 fo)=n+i, 1l<isn-1
flv,)=2n+1
1 O g
The induced edge labels are,
5 . .
O o Fflupg ) =11=i=n—1f" (W U, ;) =20+
Fig.7 l=i=n—-2f"(wu,)=n—1
friviuw,) =1
O . _
f {:vnulj - 2“
Q Here, &f (0) = M and ef(:l) =n.
C." s "
Q) Therefore, the graph “m  satisfies the conditions
les (0) —er(1)] = 1.
Q
c*
Hence “n is near difference cordial graph.
o]
C, C.*
Example: The near difference cordial labeling of ~7 &“-&
6 O 8 are shown in Figure 9 & 10.
Fig.8

+
Theorem 3.4:Cn is a near difference cordial graph for all n.

Proof:Let G be a graph.
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Case 1:When Tt is odd

Definef(ui] =, 1<=i<n

n—-1
fo)=n+i, l<i<——f(v,5)=2n-2

[

3n—3+2‘ 1{1'{“_1
2 bi=t=7"

fWpoie1) =

The edge uv, assign the label lf{uj o f(ﬁ‘ﬂ

an—>3
i

an—3

e, Efﬂ]) - and ej(l) -

Fig.9 Her

Therefore the graph Ln satisfies the  conditions

les (0) —er(1)] < 1.

L

Hence ~n is near difference cordial graph.

Case 2:When L is even
Define S (Ui) =1, 1 =i=mn
flv)=n+il=si<
f(ﬂﬂ—a) - 2?1— 2

In
f{:vn—i+1]=?+2£_ 11

Fig.10 1n—72
lﬂ_;'iﬂ_:T

b=

Theorem 3.5: Ladder Lnis a near difference cordial graph.

G The edge uv, assign the label lf{uj o f(ﬁ‘ﬂ
Proof:Let = be a graph.

an—4

an—4

and ef(:l) - 2

Let Here, €r (0) =

V(G) = uy,u,, ’uﬂ’ V1,2 s Und Therefore  the _ graph Ly satisties the conditions
E(G) = {wu | 1=i=n—1 U {vv,]1 1%}}(‘6]?1__%](5%' = 1.
fuv,|2<i=n—-1}

L

Define, Hence ~n is near difference cordial graph.

V@) - {12,..,p—Lp+1} Example: The near difference cordial labeling of L7gLg are
shown in Figure 11 &12.
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o
C
C
C
(
Q
o
Fig.11
o
C
C
C
{
{
Fig.12
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