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Abstract- Let G = (V,E ) be a simple graph with p vertices and
q edges. G is said to have 3 — modulo difference cordial
labeling if there is a injective map

F:V(6) = {0,1,23,.........,3p)

such that for
every edge uﬁ,the induced labeling fx isdefined asf*(uv) =
1if |f(u] - f(’ﬂ‘] | = 0 (mod 3) and 0 elsewhere with
the condition thatl'e:’r (U] - Ef(l]l = l’where €r (D)

is the number of edges with label 0 and Ef (1] is the number
of edges with label 1.If G admits 3-modulo difference cordial
labeling then G is a 3-modulo difference cordial graph. In this

Path(Pﬂ],

paper, we proved that the graphs
+ +
Comb(Pﬂ ] ! C.}JCIE{: Cﬂ]ycn are

3-modulo difference cordial graphs.

Keywords- 3-modulo difference cordial
difference cordial labeling

graph,3-modulo

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(l:]r?t],Comb(l:)n J ,C}TCIE( Cn],cnare 3-
modulo difference cordial graphs.For graph theoretic
terminology we follow [2].

I1. PRELIMINARIES

Let G = (V,E ) be a simple graph with p vertices and
q edges. G is said to have 3 — modulo difference cordial

labeling if there is a injective map
V(G = {0,123, 30} wen that for
fx

every edge uv , the induced labeling
=1if [f(w) — (V) | = 0 (mod 3) and 0 elsewhere with
the condition that lec(0) — e (1)] < l’where e¢(0)
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is defined as f*(uv)

is the number of edges with label 0 and ef(l] is the number
of edges with label 1.If G admits 3-modulo difference cordial
labeling then G is a 3-modulo difference cordial graph. In this
paper, we proved that the graphs

Path(Pnj ,Comb(Pr?tJrj'I ! C}TCIE( Cn],crtare

difference cordial graphs.

3-modulo

DEFINITION 2.1:

Path is a graph whose vertices can be listed in the order
(U1, Uz, Uz, un]' such  that the
(Mo Uger Jwhere I = 12,3, — 1

edges are

DEFINITION 2.2:

+
Fyis a graph obtained from path of length n by attaching a
pendant vertex from each vertex of the path.
DEFINITION 2.3:

A closed path is called a cycle and a cycle of length n is

denoted by C-

DEFINITION 2.4:

+
Crisa graph obtained from cycle of length n by
attaching a pendant vertex from each vertex of the cycle

I11. MAIN RESULT

Theorem 3.1:

Path (‘Dﬂ) is a 3-modulo difference cordial graph.
Proof:
Let G be a graph

When nisodd, n=2k + 1 and when nis even, n = 2k.
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Let V(G) = { Y1 Uz, Uz, - oo U, }
E(G):{uiuiﬂf 1=i<n-— 1}

Then V(e = LLPYY
E(G)|=n—1

Define fVEG] - {{],1,2,3,

Case (i):n is even

Subcase (i):k is not a multiple of 3.

The vertex labels are,

21 1=i=k
Jik+1l=<i=n

fa)={

The induced edge labels are,

Fri=l=k—1
fragu,,) =2

rrktlsi=n-—1
f(uwu,,) =3 =0(mod 3)

.31}

fr(upuy,,) = k+ 3 # 0(mod 3)

It is observed as
e(1)=k—1
Subcase (ii):k is a multiple of 3.

The vertex labels are,

21 =ik
J3ik+l=<si<n

fa)={
The induced edge labels are,

fru,.,) =2
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o k+l<is=n—1
f uu, 1) =3 = 00mnod 3)
f (upitye1) = k+ 3 =0(mod 3)

It is observed as

er(0) =k —1

Ps
% ———————#
2 4 6 8 15 18 21 24

Py

case (ii): ™ is odd

Subcase (i):k is not a multiple of 3

The vertex labels are,
(2 l1<i<k
fwd_{35k+1£i£n

The induced edge labels are,

Forli: -i i': k_ 1
frwu,,)=72

rktl=i=n-—1
f (uu,) =3 =0(mod 3)
f(uups,) = k+3=00mod 3)

It is observed as

Subcase (ii):k is a multiple of 3
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The vertex labels are,

(2 1=i<k
f(“i]_{3ik+1gi-;:n—1
fu,) =3n—1

The induced edge labels are,

Fri=l=k—1
fragu,,) =2

rrkt+tl=si=n-—2

[ (wu ;) =3 = 0(mod 3)
fr(uup,) = k+3=00mod 3)
frlup_qu,) =2

It is observed as

-” w o w b
7 a o 12 15
P
» ' » » » -
2 4 6 12 15 18 2

F;
— =
Clearly |€f(0j ef(:l]l =1
Then fis a3 —modulo difference cordial labeling.

Hence ‘Dﬂ is a 3 — modulo difference cordial graph.
Theorem 3.2:

+
Comb (Pﬂ GT‘Dﬂ @Klj is a 3-modulo

differene cordial graph.
Proof:

Let G be a graph

Whennisodd, n=2k + 1 and when n is even, n = 2k.

Let V(G) :{ulluzruay cn Uy, V4, Vs, Vg oo 'I.T"n}
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E(G) = {

nj

Then V(G| = 2nand
|E(G)| =2n—1

Define fVEG] — {{],1,2,3,

The vertex labels are,
flu,)=3i ,
f(ﬁlj = 31 - 1 »

The induced edge labels are,

F0r1£ I. “EH— 1_,
frau, ;) =3 =00mod 3)

For 1'1: L=n,
frlyv)=1
It is observed that

er(0)=n
er(1)=n—1
3 6 2 15

P-(OK,
3 6 2 15 18
3 5 g 11 14 17
P.OK,

Clearlyl'djf{l[]jJ - ef(:ljl =1

Then fis a3 - modulo differene cordial labeling
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+
Hence ‘Dﬂ is a 3-modulo difference cordial graph.

Theorem 3.3:
Cycle(Cn) is a 3-modulo difference cordial graph.
Proof:

Let G be a graph

When nisodd, n=2k + 1 and whenniseven, n=2k.

Let V(G) = { U1s Uz Uz, e vre o U, }
Ee) = {Willisa/1=1=n—1}U {u,u,]

Then IV (@) =1 g [E(G)| = n

pefine /2 V(G) = {0,1,2,3,..........,3n}

Case (i): T is odd

Subcase (i):k is a multiple of 3.

The vertex labels are,

1=i=k
k+1l1=i<n

flu) = { 2‘4‘:
31
The induced edge labels are,

Forli: -i i': k_ 1
frluwu,,)=2

o k+l<is=n—1
[ (wu 1) = 3 = 0(mod 3)
fr(uup,) = k+3=00mod 3)
f(u,uy;)=3n—2 = 1(mod 3)

It is observed as

er(1)=k+1

Subcase (ii):k is not a multiple of 3.
The vertex labels are,
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=ik
k+1<i<n

flu) = { 32;:

The induced edge labels are,
For 1£ L i: k - 1
frwu,,)=72

k+l<isn—1

fr(wu 1) = 3 = 0(mod 3)
fr(uup,,) = k+ 3 % 0(mod 3)
fru,u;)=3n—2 = 1(mod 3)
It is observed as

ef({]] =k+1

er(1) =k

24

21

18

15

12

Case (ii):n is even
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Subcase (i):k is not a multiple of 3

The vertex labels are,

2i 2<i<k
fwd:{Si k+l<i<n—1
f(ulj =1

fu,) =3i+1

The induced edge labels are,
f*(uu,) =3 =0(mod 3)
rrl2=i=k—1
fruwu,,)=2

o ktl<isn—2
f (uu,) =3 = 0(mod 3)
fr(upug,,) = k+ 3 # 0(mod 3)

f(u,_u,) =4=1(mod 3)
f*(u,u,) = 3n=0(mod 3)

It is observed as
Subcase (ii):k is a multiple of 3

The vertex labels are,

(2 l<i<k
fmﬂ_{3i k+l<i<n

The induced edge labels are,
For 1i‘: L i': k - 1
fruu,,) =2

pk+l<isn—1

f(uwu ;) =3 =0(mod 3)
fr(uups,) = k+3=00(mod 3)
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frlu,u,)=6k—2=1(mod 3)
It is observed as

18

12
Cs

Clearlyl'djf{l[]jJ - ef(:ljl =1

Then fis a3 - modulo difference cordial labeling.

C

Hence “n isa 3 - modulo difference cordial graph.

Theorem3.4:

C+

7 is a 3-modulo differene cordial graph.

Proof:
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Let G be a graph

Whennisodd, n=2k + 1 and when n is even, n = 2k.

Let V(G) =
Uy, Uy, g, e e ea Uy, Uy, Vs, Vg, e een oa
E(G) =

n} U {u,u,}
then 1V (@) =2n 4 |E(G)| = 2n

Define

The vertex labels are,

flu,) =3i , 1<i=<n
flr,)=3i—1 , 1l=i<n

The induced edge labels are,

Fri=l=n—1,

[ (wu 1) = 3 = 0(mod 3)
fu,u;)=n—3=0(mod 3)
Forli: L =n,

frlur)=1

It is observed that

er(0)=n
er(1)=n
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F:V(G) = {0,1,23,...........6m)
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Clearlyl'd”?f{l[]jJ - ef(1)| =1

Then fisa 3 - modulo differene cordial labeling

+
Hence Cn is a 3-modulo difference cordial graph.
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