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3-Modulo Cordial Graphs on Cycle Related Graphs
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Abstract- Let G = (V,E ) be a simple graph with p vertices and
g edges. G is said to have 3 —modulo cordial labeling if there

is a injective mapf: V(Gj — {U,1,2,3, [ —_— .,3?1}
such that for every edge UV | the induced labeling s

f*(uv) = 1 if f(u)+f(v) = 0 (mod 3) and 0
with the condition that

|E‘f (U) — &r (1)| = l’where er (U) is the number of

defined as
elsewhere

edges with label 0 and Efilj is the number of edges with
label 1.If G admits 3-modulo cordial labeling then G is a 3-
modulo cordial graph.In this paper,we proved that cycle

related graphs Tn,Co (Pn),Klsﬂ X Kp,fly are 3-modulo
cordial graphs.

Keywords- 3-modulo cordial graph, 3-modulo cordial labeling.
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

cycle related graphs Tn,CE (Pﬂ],KLR x KEJfEn are 3-
modulo cordial graphs. For graph theoretic terminology we
follow [2].

I1. PRELIMINARIES

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

a injective

map FV(G) = {0,1,2,3, e 3] h
=

for every edge uv , the induced labeling f is defined as

follows with the condition that

Ief (0) - Ef(:l]l = l’where €r (0) is the number of
edges with label 0 and Ef I:l) is the number of edges with

label 1.1f G admits 3-modulo cordial labeling then G is a 3-
modulo cordial graph. In this paper, we proved that cycle
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related graphs TH,CE (Pn},f{lm X HE!fIﬂ are 3-modulo

cordial graphs.

DEFINITION 2.1
T

n is obtained from the path

The triangular snake R n by

replacing each edge of the path by a triangle Ca '

DEFINITION 2.2

C, (P

A double triangular snake 'ﬂj consists of two triangular
snakes that have a common path.

DEFINITION 2.3

The graph B = K1 mxK2 s called a Book.

DEFINITION 2.4

H

The flower flﬂ is the graph obtained from a helm **n by

joining each pendant vertex to the apex of the helm.
I1l. MAIN RESULT

THEOREM 3.1:

The triangular snake (Tﬂ) isa 3 — modulo cordial graph

Proof:

Let G be Tn

Let V(G) = {
Uy, Uz, Uz, e vee e Uy, Uy, Vi, Vg e e U1 )
E(G) {

wu, ,J1l=si=sn—1Yu{uy,/1=si<
n—11u

fu,.v;/1l=i=n—-1}

e V(@ =2n -1 |E(G)| = 3n—3

and
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Define f:VI:G) - {0,1,2,3,..........,6n— 3}

Case 1: Suppose nisodd,sayn =2k +1
The vertex labels are defined as follows,

3i—1 , 1=i<k
ﬂ“ij_{m , k+l<i=n
fv) =
{ 3k+i)—1 , 1=i<k
3(k+1i)+3 , k+1=i=n-—-1
The induced edge labels are,
For

1
=isk—1,f"(uu.,,)=60+1=
1(mod 3)

- +l<i<n—1
f (uu,,) =6i+ 3 =0(0mod 3)
(g, ) = 6k + 2 = 2(mod 3)

For
1

<i=sk,f"(uv,)=6i+3k—2=
1(mod 3)

For
E+1 <isn—1,f"(wv)=3QR2i+k+
1) = 0(mod 3)

For
1

< i<k—1,f (uyq v) =3k +2i) +
1 =1(mod 3)

For

k+1 =i<n—1,f"(u,v) =
3(k+2i+2)=00mod3)

F (Upeivy) =9+ 2 = 2(mod 3)

It is observed that &F (0) = 3K jnaer (1) =3k

Case 2:Suppose n is even, say n = 2k.
The vertex labels are,
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1 1=<i<k
 k+l=izn

C(3k+D -1 , 1=i=k-1

fﬁm_{%k+ﬂ+3 Ck=izn-—1

Fa) =4

The induced edge labels are,
For

1
=isk—1,f (uu,,) =6i+1=
1(mod 3)

For
E+1< iin—l,f*l:ul-ul-ﬂ]:ﬁi—FS =
0(mod 3)

(g, ) = 6k + 2 = 2(mod 3)
For
1

<i=sk—1,f"(uv)=3k+6i—2=
1(mod 3)

For
Ek+1 <is<sn—1,f"(wv,)=3k+6i+
3 =0(mod 3)

fuv,) = 9% +2 = 2(mod 3)
For
1

<i<k—1,f"(u,,v;,)=3+20)+
1 =1(mod 3)

For

Ek+1 =isn—1,f*"(u;pyv;) =3(k+
21+ 2) = 0(mod 3)

f(uppiv) =9 + 6 = 0(mod 3)
e (0) =3k —1

It is observed that and

er(1) =3k —2
Clearlyinboththecases

Thenfisa3—modulocordiallabeling.

Henceisa3—modulocordialgraph.
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Example 3.1: 32k+1)—-1 , l=i<k

18 -KWJZE@k+a+3  k+l=izn—1

8 15
// The induced edge labels are,
Y
2 |4 f

For
1
L 1 L Pl
X\ A A& 1(mod 3)
\ \ %
/ \ / \ \\ / For
[ \E VAR, \ E+1 =isn—1,f"(uu,,) =6i+3 =
| ” S 0(mod 3)
T,T: f(upuy,,) = 6k+ 2 = 2(mod 3)
Fig .1 For
1
THEOREM 3.2: i<k f(yv)=6i+3k—2=
1(mod 3)
The double triangular snake (CE (Pﬂ)j is a 3 — modulo
cordial graph. For
Ek+1 <isn—1,f"(u,v,)=30Ri+k+
Proof: 1) = 0(mod 3)
Let G be Cz [‘Dn] For
Let 1
V(G) <i<k—1,f"(u,,v,)=3k+20)+
= 1= 1(mod 3)
LUy, U, Uz, e e e Uy, Uy, Vs, Vg el U W, W W, W,
For

n— )
(Upp V) =9k + 2 = 2(mod 3)
(v, /1< i <n—13U {uw,/1<i<nig) s

fu,,w/l<i=n-1} 1 |
Thean(Gjl = 3?’1_ 2 and |E[:G]| — 5n_ 5 = = k;f*{:uiwl-) _ 61—|—6k— 2 -
oefine £V (G) = {0,1,2,3,...........9n— 6} 1(mod 3)

For
Case 1:Suppose nisodd,sayn=2k +1 el < j<n— 1’f*l:uiwﬂ _ 3(25 .

The vertex labels are defined as follows,

2k + 1) = 0(mod 3)
-1, 1<i<k .
or
, k+l<isn 1
3k+)—-1 , 1=i<k
f@J_{Mk+a+3 , k+l<isn-1

fﬁhjz{Sfi
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=i=k—1,f (Ugy,w)=6(k+1)+
1 =1(mod 3)

For

E+1 <=isn—1,f (u,,w)=
6(k+i+ 1) =0(mod 3)

Fupwy) =12k +2 = 2(mod 3)
It is observed that &F (0)= Skand Er (1) =5k

Case 2:Suppose n is even, say n = 2k.
The vertex labels are defined as follows,

-1 , 1=i<k
, k+l<isn

Fa) =1

3k+1)-1 |, 1<si<k-1

f(”i)={3(k+::]+3 ,
32k+1)—4
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For
Ek=isn—1,f (u,.v)=3k+2i+
2) = 0(mod 3)

For
1

=isk—1,f*(uw)=6(k+i)—5=
1(mod 3)

For
k+1<isn—1,f(uw)=302k+
2i+ 1) = 0(mod 3)

f(upw,,) = 12k + 2 = 2(mod 3)

For

1
si=sk—1,f (uu,w)=060k+1)—

k<i<n—13=1(mod3)
l<i<k-1

fﬁ%]={39k+£}+3  k<i<n—for

The induced edge labels are,
For
1

1(mod 3)

For

k+l<i<sn—1,F(wu,,)=6i+3=

0(mod 3)

A uguy,,) = 6k+2 = 2(mod 3)
For
1

<i<k—1,f*(uv)=3k+6i—2=

1(mod 3)

For

k+1<i<n—1,f (uv)=3k+6i+

3 = 0(mod 3)
f (uvy,) = 9k + 2 = 2(mod 3)

For

1
si=sk—1,f"(uy,v)=30+20)+
1 = 1(mod 3)

Page | 892

k<si=sn—1,f (u,w)=06(k+i+
1) = 0(mod 3)

e (0) = 5k — 2

It is observed that and

er(1) =5k —3
Clearly in both the cases
Thenfisa3—modulocordiallabeling.

Henceisa3—modulocordialgraph.

Example 3.2:

14 17 24 27

11 21 24
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G5 (Ps) G (Fy)

Fig .2
THEOREM 3.3:
Book-Bn - KLR X HE is a 3 —modulo cordial graph.
Proof:

Let G be K1n X K3
Whennisodd, n =2k + 1 and when n is even , n = 2k.

Let V(G) = { U1, Uz Uz wov woe U, U, v}

E(G) = {
uy;/l=i=njuf{vy/l=i=nju
fuv,/l1=i=n}

Then V(@) =n+2 [E(G)| = 3n
efine F:V(G) = {0,1,2,3,..........,6n+ 6}

The vertex labels are defined as follows,

3i—1 |, 1=i1=k

f':“i):{m . k+l<i<n
B 3k+1)—1 ,1l=i=sk

f':”i)_{3(k+::]+3 . k+l<i<n
fu) =0
fw)=1
The induced edge labels are,
For
(=1 <k,f(uu;) = 3i—1 = 2(mod 3)
For
E+l<i<n,f(uy)= 3i=
O(mod 3)
For
1

=i<k,f*(vu;,)= 3(k+1) =00(mod 3)
For

k+l<i<n,f*(vu;))= 3(k+i)+4=
1(mod 3)

For
1
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si<k,f'(yv)=3(k+2i)-2 =
1(mod 3)

For
E+l<i<sn,f(uwr)=3(k+2i+
1) = 0(mod 3)

ef({]] =n+k

It is observed that and

e(1)=2n—k

Clearly in both the cases

Then f is a3— modulo cordial labeling.
Hence is a3-modulo cordial graph.

Example 3.3:

Kl,i >< Hz Kl_.ﬁ >< .Ir{z
Fig 3

THEOREM 3.4:

The flower (fIﬂj isa 3 —modulo cordial graph.

Proof:

Let G be fEn
When nisodd, n =2k + 1 and when n is even , n = 2k.
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Let V(G) =
Uy, Uy, Uz, e wee e Uy, Uy, Uz Vs e e e U, U}
E(G) =

fuu,,/l=i=sn—-11u{uy/l<i<
niU fu,u, tU fuw, /1 <1 < n} Ufur, /1 <
[ =n}

then IV(G)| =2n+1 _ |E(G)| = 4n

betine F2V(G) = {0,1,2,3,..........,6n+ 3}
flu,)=3i , 1l=i=n
The vertex labels are defined as follows,

(]_{ 3i—1 ,1l=i=k+1
FW)=130k+1) , k+2<i<n
fluw) =1
The induced edge labels are,

For
1

=i<sn—1,f " (uu,,) =6i+3=
0(mod 3)

f(u,uy) = 3n+3 = 0(mod3)

For

=i=n,f (uy;)=3i+1=1(nmod 3)
For

l=si<k+1,f"(yv,)=6i—1=
2(mod 3)

For
k+2=<i<n,f*(uv)=3k+20)=
0(mod 3)

For

l=i<k+1,f (uv;) = 3i = 0(meod 3)
For
k+2<i<n,f"(ur)=3k+i)+1=
1(mod 3)

It is observed that EF (0) =2n and &f (1) =2n

Clearly in both the cases
Thenfisa3—modulo cordial labeling.

Henceisa3—-modulo cordial graph.
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{ Example 3.4

w

flsfls

Fig 4
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