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Abstract

Let G = (V,E) be a graph with p vertices and q edges. A Relaxed Cordial Labeling of a Graph G with
vertex set V is a bijection from V to {-1, 0, 1} such that each edge uv is assigned the label 1if |f (u) + f (V) |
=1lor 0 if | f (u) + f (v) | = 0 with the condition that the number of edges labeled with 0 and the number of
edges labeled with 1 differ by atmost 1. The graph that admits a Relaxed Cordial Labeling (RCL) is called
Relaxed Cordial Graph (RCG). In this paper, we proved that tree related graphs Star Kin, K1,1,n,<K1n: n>,
K1,2nXK2,K3*Kzn, Ks*K2 nare Relaxed Cordial Graphs.

Keywords: Relaxed Cordial Labeling, Relaxed Cordial Graph. 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 lineof G. In this paper, we proved that tree related graphs Star K1 n, K110, Subdivided
star <Ky n: n>, Book Kjzn X Kz, Ks*Kzn, Ka*Kznare Relaxed 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 Relaxed Cordial Labeling of a Graph G
with vertex set V is a bijectionfrom V to {-1, 0, 1} such that each edge uv is assigned the label
Lif |f (u) + f (v) | = Lor O if | f (u) + f (v) | = 0 with the condition that the number of edges labeled
with 0 and the number of edges labeled with 1 differ by atmost 1.

The graph that admits a Relaxed Cordial Labeling (RCL) is called Relaxed Cordial
Graph(RCG). In this paper, we proved that tree related graphs Star Ki,, Ki1n, Subdivided
star<Kyn: n>, Book K 2n X Kz,K3*Ks 0, Ka*Kz nare Relaxed Cordial Graphs.

Definition: 2.1

A bipartite graph is a graph whose vertex set V(G) can be partitioned into two subsets V; and V-
such that every edge of G has one end in V; and the other end in V; ; (V1,V2) is called a
bipartition of G.If further, every vertex of V1 is joined to all the vertices of V-, then G is called a
complete bipartite graph. The complete bipartite graph with bipartition (Vi, V2) such that |
Vi|=m and | V2|=n is denoted by K, ». A complete bipartite graph Ky, (or) Ky, 1 (0r) Sy is called
a star.

Definition: 2.2
The Bistar Bm, » is a graph obtained from K by identifying the centre of Ky, m and Ky, , at the end
vertices of K; respectively.

Definition: 2.3
Subdivided star<Kj »:n> is a graph obtained as one point union of n paths of path length 2.

Definition: 2.4

Let G be a connected graph. A graph constructed by taking two copies of G say G; and G, and
joining each vertex u in G to the neighbours of the corresponding vertex v in Gy, that is for every
vertex u in Gy there exists v in G2 such that N(u)=N(v). The resulting graph is known as shadow
graph and it is denoted by D(G).

Definition: 2.5
Let Tr be any tree. Denote the tree obtained from T by considering two copies of T by adding an
edge between them by T(2) and in general the graph obtained from T(n-1) and T by adding an
edge between them is denoted by Tr(n).
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3. Main Results 0i=0(mod?2)
Theorem: 3.1 f(w)=4 1i=0(mod2) 1<i<n
Star Sy, (n = 2) is Relaxed Cordial Graph. —1i=1 (mod 2)

Proof:

Let the graph be a star S The induced edge labeling are
. f*(U1U2) =0
LetV(Sn) ={u,Jui:1<i<n]}

. N _(0i = 0(mod 2) .
E(Sy) = {[(uu) : 1<i<n]} P ={y; Z 1(mod2) 1 S'SN
Define f: V(G)-> {-1, 0, 1} N 0i = 0 (mod2) .

f(Uz,Wi):{li =1 (mod 2) 1<i<n
The vertex labeling are
Case 1:
f(u) =-1 00 = 1(mod 2 When n=m
f(u) = { P = 1mod2), g, .
1i = 0(mod 2) | e(0) — e¢(1) | =1 if n, m are both even and odd
The induced edge labeling are Case 2:
1i = 1(mod2) When n>m
3 o ft1 = 1imo ; lif n—miseven
L6 1= {0 2 ogmodz) <1< LORTOIE F AR
And ef(0) = e(1)
- . . Case 3:
Therefore, the graph S, satisfies this condition When n<m
lifm —niseven
les(0) —ef(1)| < 1 | ed0) —ed1) | :{0 if m—nisodd

Hence, Star S, is Relaxed Cordial Graph.
For example, the Relaxed Cordial labeling of Sg is shown in
the figure 1

Therefore, the graph BistarBm, » satisfies the condition
| es(0) —es(1) | < 1.
Hence, Bistar Bm, nis Relaxed Cordial Graph.

For example, the Relaxed Cordial labeling of bistar By, 7 is
shown in the figure 18

u -
Fig 1: Ss
Theorem: 3.2
BistarBm, n, M, n = 2 is Relaxed Cordial Graph.
Proof:
Let the graph be BistarBm, n Fig 2: Bistar B7,7
Letv (B mnm={[un, UzVvivil<i<m;1l<j<n]} Theorem: 3.3
E(B m,n) ={[(uu)] U [ugvi: 1< i <m] Ufuawi: 1 <i<nl} <Ky n:n>n = 2is Relaxed Cordial Graph.
Define f: V(G) -> {-1, 0, 1} Proof:
The vertex labling are f(u)=0i=1, 2 Let G be <Ky n:n>
0i=0 (mod?2) LetV(G)={u,[viwi:1<i<n]}
f(vi)=4 1i=0(mod2) 1<i<n Let E(G) = {[(uvi) :1<i<n]U[(viwi):1<i<n]
—1i=1 (mod 2) Define f: V(G) -> {-1,0, 1}
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The vertex labeling are
f(uy=0

fv)=11<i <n

f(wi) =-11<i <n

The vertex edge labeling are
ffuv)=11<i <n
f*(ViWi) =01<i<n

And e+(0) = e(1)

Therefore, the graph G satisfies the condition
lex(0) —ed(1) = 1

Hence, <Ky, »: n> (n = 2) is Relaxed Cordial Graph.
For example, the Relaxed Cordial labeling of <Ky 7: 7> is
shown in the figure 3

W1 -
U 4
W‘g_ o
0 -
0 W3=—
va |l 0 W?I-
Fig 3: <Ky, 7: 7>
Theorem: 3.4
D2(Sn) (n = 2) is Relaxed Cordial Graph.
Proof:
Let the graph G be D(Sn)

LetV(G)={uv,vi:1<i<n}
Let E(G) = {[(uvi) : 1< i <n] U [(wv)) : 1< i <n]
Define f: V(G) -> {-1, 0, 1}

The vertex labeling are
f(uy=0

f(w) =-1
f(v)=11<i<n

The induced edge labeling are
ffuv)=11<i<n
ffwv)=01<i<n
and |ex(0) —ex(1)| =0

Therefore, It satisfies the condition
ler(0) —ef(1)| <1

Hence, the graph D2(S) is Relaxed Cordial Graph.
For example, the Relaxed Cordial labeling of D(Ss) is shown
in the figure 4

oM U DSy -

Flg 4: DZ(Sn)

~g)~

Theorm: 3.5

Try is relaxed cordial Graph Graph.

Proof:

Let the graph beTr,

Let V(Trn) = {[ui: 1< i < n], [Uig, Uiz, vi, Wi : 1< @ < n}

Let E(G) {[(uiti+y) 1<i<n—-1]U0 [(uui)a<i <
n] U[(uinliz): 1< i < n]U[(uinvi)U(uipwi: 1< i < n]

Define f: V(Try) ->{-1,0, 1}

The vertex labeling are
_(0i = 1 (mod 2)

f(u) = {11 = 0 (mod 2)

f(u) =-11<i<n

f(up) =11<i<n

f(vi)=11<i<n

f(wi)) =01<i<n

1<i<n

The induced edge labeling are
fulis)=11<i<n-1

. _(0i = 0(mod 2)
F(uun) = {1 i =1(mod 2)
f*(Uiluiz) =01<i<n
f*(uilvi) =01<i<n
f*(Uizwi) =11<i<n

_(0ifnisodd
le«(0) — ed(1)] = {1 if niseven

1<i<n

Therefore, the graph Tr, satisfies the condition
les(0) —ef(1)| < 1.

Hence, Tr, is Relaxed Cordial.
For example, the Relaxed Cordial labeling of Tr7 is shown in
the figure 5

11 0 1 1 o 1 10 1 1 0 1 1 0 1 01 1
B 3 9 3
7‘ o o_/ ] o o/ o/
/! / / / /
1 0 1 0 1 A 0 1 o 1 o 1 .; g 1 A4 0o 1
o u— ] {—i "
N w o, sy L LR [T \
% '\ '\ \ e |
N\ \ A} \ L \
1Y oY 1, a\ 1\ a\ 1y
N, 3 \ \'\ \\\ \ 5
. . . - . . .
R 1e ' L [ ST & T
Figure 5: Tr7

4. References

1. Gallian. J.A, A Dynamic Survey of Graph Labeling, The
Electronic Journal of Combinotorics 6(2001)#DS6.
Harary, F. (1969), Graph Theory, Addision — Wesley
Publishing Company Inc, USA.

A. Nellai Murugan (September 2011), Studies in Graph
theory- Some Labeling Problems in Graphs and Related
topics, Ph.D Thesis.

A. Nellai Murugan and V. Baby Suganya (March 2014),
Cordial labeling of path related splitted graphs, Indian
Journal of Applied Research, ISSN 2249 -555X,Vol .4,
Issue 3, PP 1-8.

A. Nellai Murugan and M. Taj Nisha (March 2014), A
study on divisor cordial labeling of star attached paths
and cycles, Indian Journal of Research ISSN 2250 -
1991,Vol.3, Issue 3, PP 12-17.

A. Nellai Murugan and V. Brinda Devi (April 2014), A
study on path related divisor cordial graphs International
Journal of Scientific Research, ISSN 2277-8179,Vol.3,
Issue 4, PP 286 - 291.

2.

3.



International Journal of Multidisciplinary Research and Development

7.

10.

11.

A. Nellai Murugan and A Meenakshi Sundari (July
2014), On Cordial Graphs International Journal of
Scientific Research, ISSN 2277-8179,Vol.3, Issue 7, PP
54-55.

A. Nellai Murugan and A Meenakshi Sundari (July
2014), Results on Cycle related product cordial graphs,
International Journal of Innovative Science, Engineering
and Technology, ISSN 2348-7968,Vol.1, Issue 5, PP 462-
467.

A. Nellai Murugan and P. lyaduraiSelvaraj (July 2014),
Cycle and Armed Cup cordial graphs, International
Journal of Innovative Science, Engineering and
Technology, ISSN 2348-7968,Vol.l, Issue 5, PP 478-485.
A. Nellai Murugan and G. Esther (July 2014), Some
Results on Mean Cordial Labeling, International Journal
of Mathematics Trends and Technology, ISSN 2231-
5373,Volume 11, Number 2, PP 97-101.

A. Nellai Murugan and P. lyadurai Selvaraj (August.
2014), Path Related Cup Cordial graphs, Indian Journal
of Applied Research, ISSN 2249 -555X,Vol.4, Issue 8,
PP 433-436.

~g83~



