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Abstract

Let G = (V,E) be a simple graph with p vertices and q edges. G is said to admit
3-modulo cordial labeling if there is a injective map f:V(G) - {0,1,2,3, ...,3p} such that for
every edge uv, the induced edge labeling f* defined as f*(uv) = 1if f(u) + f(v) = 0(mod 3)
and 0 elsewhere satisfies the condition that |e;(0) — e;(1)| < 1, where e(0) is the number of
edges with label 0 and e;(1) is the number of edges with label 1. If G admits 3-modulo cordial
labeling then G is called a 3-modulo cordial graph. In this paper, we analyze some graphs for
3-modulo cordial labeling.
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I.Introduction

The concept of cordial labeling is introduced by Cahit in [1] and proved certain results in
cordial labeling in [2].The concept of 3-modulo cordial graph was introduced by A.Nagarajan
et.al[4].ForP?, open ladder,triangular ladder and closed helm refer [3]. In this paper, we analyze
some graphs for 3-modulo cordial labeling.
Il. Main Results
2.1 Defintion: Let G = (V, E) be a simple graph with p vertices and g edges. G is said to admit
3-modulo cordial labeling if there is a injective map f: V(G) — {0,1,2,3, ...,3p} such that for
every edge uv, the induced edge labeling f* defined as f*(uv) = 1if f(u) + f(v) = 0(mod 3)
and 0 elsewhere satisfies the condition that |ef(0) - ef(1)| < 1, where e;(0) is the number of
edges with label 0 and e (1) is the number of edges with label 1. If G admits 3-modulo cordial
labeling then G is called a 3-modulo cordial graph.
2.2 Theorem: P2is a 3 — modulo cordial graph.
Proof:
Let G be a graph

Let V(G) ={ uy, uy, g, won .. ... Un}

EG)={uujy1/1<i<n—-1}U{wuj,/1<i<n-2}
Then |V(G)| =nand |[E(G)| = 2n — 3

Define f:V(G) - {0,1,2,3, ..........,3n}

Case 1: Suppose nisodd ,sayn=2k + 1

The vertex labels are,
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3i—1 , 1<i<k

fWQZEi , k+1<i<n

The induced edge labels are,

Forl< i<k-1

f*(ujujy1) = 6i +1 = 1(mod 3)

Fork+1 <i<n-1

f*(uju;y1) = 6i + 3 = 0(mod 3)

f*(ugug41) = 6k + 2 = 2(mod 3)

Forl< i<k-2

fr(uuigo) = 6( + 1) — 2 = 1(mod 3)

Fork+1 <i<n-2

f*(uuir,) = 6(i +1) = 0(mod 3)

f*(ug_1ug41) = 6k —1 = 2(mod 3)

f*(ugugy2) = 6k +5 = 2(mod 3)

It is observed as

er(0) = 2k&er(1) = 2k — 1

Case 2: Suppose n is even , say n = 2k
The vertex labels are,

3i—1 , 1<i<k-1
fwa:{ 3i , k<i<n
The induced edge labels are,
Forl< i<k-2
f*(ujujy1) = 6i +1 = 1(mod 3)
Fork<i<n-1
f*(ujuipq) = 6i+ 3 = 0(mod 3)
f*(ug_quy) = 6k —4 = 2(mod 3)
Forl< i<k-3
f*(ujuiyp) = 6i +4 = 1(mod 3)
Fork < is<n-2
f*(uiuiyp) = 6(i + 1) = 0(mod 3)
f*(ug—ou,) = 6(k—1)—1 = 2(mod 3)
f*(ug_1ug4q1) = 6k — 1 = 2(mod 3)
It is observed as
er(0) = 2k — 2&er(1) = 2k — 1



3-Modulo Cordial Labeling of Some Graphs 13

PO aV. VN

2 5 8 12 15 18 21 24

Fig.2.2

Clearly |e;(0) — ef(1)| < 1

Then fis a 3 —modulo cordial labeling.

Hence P2 is a3 —modulo cordial graph.

2.3Theorem: The Open Ladder O(L,,) is a 3 — modulo cordial graph.

Proof:
Let G be a graph
Let V(G) = { uy, uy, usz, cov ov oo Up, V1, Vg, U3, e eee e Vn }

EQG)={uwujy1/1<i<n—-1}U{vv/1<i<n—-1}U{yv;/2<i<n-1}
Then |[V(G)| = 2nand |[E(G)| =3n—3

Define f:V(G) - {0,1,2,3,..........,6n}

Case 1: Suppose nis odd , sayn =2k + 1

The vertex labels are,

3i—1 , 1<i<k
f(”i)‘{3i . k+1<i<n

( 3k+D-1 , 1<i<k
f(”i)_{3(k+i)+3 ., k+1<i<n

The induced edge labels are,

Forl< i<k

f*(ujujy1) = 6i +1 = 1(mod 3)
Fork+1 <i<n-1

f*(uju;y1) = 6i + 3 = 0(mod 3)
f*(ugugy1) = 6k + 2 = 2(mod 3)
For 1< i<k

f*(wiviy) =6(k+i)+1=1(mod 3)
Fork+1 <i<n-1

f*(vviy1) = 6k + 6i +9 = 0(mod 3)
(g vg41) = 12k + 5 = 2(mod 3)
For 2 < i<k

f*(uv;) =3k + 6i — 2 = 1(mod 3)
Fork+1 <i<n-1

f*(uv;) =3k + 6i + 3 = 0(mod 3)

It is observed as

er(0) = 3k-1&e(1) = 3k
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Case 2: Suppose n is even , say n = 2k
The vertex labels are,
3i—1 , 1

f(”i)={3i . k+1
3k+i)—1 , 1<i<k-1

f(vi)={ 3k+i)+3 , k<i<n

The induced edge labels are,

Forl< i<k-1

f*(uju;jy1) = 6i +1 = 1(mod 3)

Fork+1 <i<n-1

f*(ujuizq) = 6i+ 3 = 0(mod 3)

[ (ugugy1) = 6k + 2 = 2(mod 3)

Forl< i<k-2

f*(vivizq) = 6(k+i)+ 1= 1(mod 3)

Fork <i<n-1

f*(vviy1) = 6k + 6i +9 = 0(mod 3)

f*(wg_1vx) = 12k — 1 = 2(mod 3)

For2 <i<k-1

f*(uv;) =3k + 6i — 2 = 1(mod 3)

Fork+1 <i<n-1

f*(uv;) =3k + 6i + 3 = 0(mod 3)

f*(ugvy) = 9k + 2 = 2(mod 3)

It is observed as

er(0) = 3k — 2&er(1) = 3k — 2

Clearly |ef(0) — ef(1)]| < 1

Then fis a3 - modulo cordial labeling.

Hence O(L,) is a3 — modulo cordial graph.
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2.4 Theorem: The Triangular ladder(TL,,) is a 3 — modulo cordial graph.

Proof:

Let G be a graph

Let V(G) = { uy, uy, usz, «ov ov oo Up, V1, Vg, U3, e eee e Vn }
EQG)={uwujy1/1<i<n—-1U{vv/1<i<n—-1}Uu{yv;/1<i<n}u
{uviz/1<i<n-1}

Then |V(G)| = 2nand |E(G)| = 4n — 3

Define f:V(G) - {0,1,2,3, ...........,6n}

Case 1: Suppose nisodd,sayn=2k +1

The vertex labels are,

(3i-1 , 1<i<k
fWQ_%i . k+1<i<n

3+ -1 , 1<i<k
f(v")_{B(k+i)+3 , k+1<i<n

The induced edge labels are,

Forl< i<k-1

f*(ujuizq) = 6i+ 1 = 1(mod 3)
Fork+1 <i<n-1

f*(ujuipq) = 6i+ 3 = 0(mod 3)

[ (ugugy1) = 6k + 2 = 2(mod 3)
Foril< i<k-1

f*(wiviy) =6(k+i)+1=1(mod 3)
Fork+1 <i<n-1

f*(vivizq) = 6k + 6i + 9 = 0(mod 3)
f (g vk41) = 12k + 5 = 2(mod 3)
Forl< i<k

f*(uv;) =3k + 6i — 2 = 1(mod 3)
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Fork+1 <i<n

f*(u;v;) =3k + 6i + 3 = 0(mod 3)
Forl< i<k-1

f*(uviy1) =3k +6i +1 = 1(mod 3)
Fork+1<i<n-1

f*(uiviz1) = 3k + 6i + 6 = 0(mod 3)
f*(ugvi41) = 9k + 5 = 2(mod 3)

It is observed as

er(0) = 4k&er(1) =4k + 1

Case 2: Suppose niseven, say n =2k
The vertex labels are,

(3i-1 , 1<i<k-1
f(”i)‘{ 3i , k<i<n

(3k+D -4 , 1<i<k
f(”i)‘{s(k+i) . k+1<i<n

The induced edge labels are,

Forl< i<k-2

f*(uju;jy1) = 6i +1 = 1(mod 3)
Fork <is<n-1

f*(uuipq) = 6i+ 3 = 0(mod 3)
f*(ug_quy) = 6k —4 = 2(mod 3)
Forl<i<k-1

f*(viviz,) = 6(k+i)+ 1= 1(mod 3)
Fork+1<i<n-1

f*(vviy1) = 6k + 6i + 3 = 0(mod 3)
(g vgs1) = 12k — 1 = 2(mod 3)
Forl<i<k-1

f*(uv;) =3k + 6i —5 = 1(mod 3)
Fork+1 < i<n

f*(u;v;) = 3k + 6i = 0(mod 3)
f*(uvy) = 9k — 4 = 2(mod 3)
Forl<i<k-1

f*(uiviz1) = 3k + 6i —2 = 1(mod 3)
Fork+1 <i<n-1

f*(uiviz1) = 3k + 6i + 3 = 0(mod 3)
f*(ugvrs1) = 9k + 3 = 0(mod 3)

It is observed as

er(0) = 4k — 2&er(1) = 4k — 1
Clearly |ef(0) — ef(1)] < 1

Then fis a3 - modulo cordial labeling.

Hence TL, is a3 - modulo cordial graph.
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2.5 Theorem: The Closed Helm CH,, is a 3 — modulo cordial graph.

Proof:

Let G be a graph

Let V(G) = { uq, uy, g, vov e oo Uy, V1, Vgy U3, cee eee ene Vp, U}
EQG)={uwuj1/1<i<n—-1}uU{yv;/1 <i<n}u{uu;}V{yv/1<i<n}u
{vivis /1 <i<n—-1}U {v,v}

Then [V(G)| =2n+1and |E(G)| = 4n

Define f:V(G) - {0,1,2,3, ..........,6n + 3}

Case 1:Suppose nisodd,sayn=2k+1

The vertex labels are,

flu) =3i , 1<i<n

_ 3i—-1 , 1<i<k
f(”i)‘{s(k+i+1) L k+1<i<n
fw) =1

The induced edge labels are,
Forl<i<n-1

fr(uiuiy1) = 3(R2i+ 1) = 0(mod 3)
f*(uuy) = 3n+ 3 = 0(mod 3)
Forl<i<n

f*(wv) =3i+1 = 1(mod 3)
Forl<i<k-1

f*(wviy1) = 6i+ 1 = 1(mod 3)
Fork+1<i<n-1

f*(vivizq) = 6(k+1i)+9 = 1(mod 3)
f*(v,vy) = 3(k +n)+5 = 2(mod 3)
f (g v41) = 9k + 5 = 2(mod 3)
Forl<i<k

f*(uv;) = 6i —1 = 2(mod 3)

For k+1<i<n

f*(uv;) =3(k+2i +1) = 0(mod 3)
It is observed as

er(0) = 4k + 2&er (1) = 4k + 2
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Case 2: Suppose n is even , say n = 2k .
The vertex labels are,

flu) = 3i , 1<i<n
fw)=3i—-1 , 1<i<n
fw)=0

The induced edge labels are,
Forl<i<n-1

f*(uju;y1) = 6i + 3 = 0(mod 3)
f*(upuy) = 3n+ 3 = 0(mod 3)
Forl<i<n

f*(u;v) = 3i = 0(mod 3)
Forl<i<n-1

f*(vivizq) = 6i +1 = 1(mod 3)
f*(vav1) =3n+1 = 1(mod 3)
Forl<i<n

f*(uv;) = 6i —1 = 2(mod 3)

It is observed as

er(0) = 4k&er(1) = 4k

Clearly |e;(0) —ef(1)| < 1

Then f is a 3 — modulo cordial labeling.

Hence CH,is a 3— modulo cordial graph.

2
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