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Abstract: The cosplitting graph CS(G) is obtained
from G, by adding a new vertex w for each vertex v
€ V and joining to those vertices of G which are not
adjacent to v in G. In this paper, we proved that the
cosplitting graph of path, cycle, complete bipartite
graph, wheel and star graph are cordial.
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1 INTRODUCTION

All graphs considered here are finite, simple and
undirected. The origin of graph labelings can be
attributed to Rosa [3]. Gallian [1] has given a
dynamic survey of graph labeling. For graph
theoretic terminologies and notations we follow
Harary [2]. Cosplitting graph was introduced by
Selvam Avadayappan [4].

2 PRELIMINARIES

Definition 2.1. A graph G is called a complete
bipartite graph K, with bipartition V (G) = V,U
V, where Vi = {Xq, X3, ..., Xn} and V5 = {ys, V2, ...,
yn} and all vertices in V, are adjacent to all vertices
in V, but no vertices in V; and V..

Definition 2.2. A wheel graph W, is obtained from
a cycle C, by adding a new vertex and joining it to all
the vertices of the path by an edge, the new edges are
called the spokes of the wheel.

Definition 2.3. The graph K;, ,s n > 1 is called a
star at the vertex has degree n is called centre.

Definition 2.4. Let G = (V, E) be a graph. A
mapping f : V(G) —{0,1} is called binary vertex
labeling of G and f(v) is called the label of the vertex
of G under f.

For an edge e = uv, the induced edge labeling
f* : E(G) — {0,1} is given by f*(e) = |f(u)—f(v)|. Let
vt (0)and v; (1) be the number of vertices of G having
labels 0 and 1 respectively under f and let e¢(0), ef(1)
be the number of edges having labels 0 and 1
respectively under f*.

Definition 2.5. A binary vertex labeling of a graph G
is called a cordial if |vf (0)—v; (1) <1 and |ef (O)—e;
(1)] £ 1. A graph G is cordial if it admits cordial
labeling.

Definition 2.6. The cosplitting graph CS(G) is
obtained from G, by adding a new vertex w for each
vertex v € V and joining w to those vertices of G
which are not adjacent to v in G.

3 Main Results

Theorem 3.1. The graph CS(P,) is cordial.

Proof. Let vy, Vo, ..., v, be the vertices of P, and
v\ Vo',..., V" be the duplicate vertices of CS(P,).

Then |V (CS(P,))| = 2n and |E(CS(P,))| = n°—n+1.
The vertex labeling f : V (CS(P,))—{0, 1} is

given by
Case (i) : nisodd
_(1ifi =0,1(mod4) .

f(vi)_{Oifi =23 (mod4) 'SiSP

o (Lif i=0,1(mod 4) .
f(v')_{OifiEZ,3(m0d4) Isisn
Case (ii) : niseven

\_(lif i =0,1(mod 4) .
f(v')_{Oifi =23 (mod4) SIS

~_(lifi=0,1(mod4) .
f<vi)_{0ifi52,3(mod4) 1<i=n

The following table shows that the graph CS(Pn)
satisfies the conditions |v¢ (0)-v; (1)] < land
les (0)—e¢ (1) <1

n Vertex Edge
conditions Conditions

odd Vf(O) :Vf( 1) Ef( 1) =Ef(0)+ 1

even Vi(0)=vg(1) er(0)=eq(1)+1

Hence, CS(P,) is cordial.

Illustration 1. The cordial labeling of CS(P,) and
CS(Ps) are shown in the Figure 1(a) and Figure 1(b).
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Faigure 1

Theorem 3.2. The graph CS(C,) is cordial for
n # 1(mod 4) and n # 2(mod 4), n> 3.

Proof. Let vy, vy, ..., V, be the vertices of cycle C,
and v¢, Vo', ..., v,/ be the duplicate vertices of
CS(C,).

Then [V (CS(C,))| = 2n and |[E(CS(C,))| = n(n — 1).

The vertex labeling f : V (CS(Cn)) —{0, 1} is given
by

Case(i): n=0(mod 4)

A R
O A R
Case(ii): n=3 (mod 4)

L R
N A

Here, v¢(0)=v; (1) for all n and e; (0)=¢e (1) for all n.
Therefore, the graph CS(C,) satisfies the conditions
[V (0)—vs (1)] <1and |es (0)—ef (1) < 1.

Hence, CS(C,) is cordial.

Illustration 2. The cordial labeling of CS(Cs) and
CS(C,) are shown in the Figure 2(a) and Figure 2(b).

Figure 2(a)

Theorem 3.3. The graph CS(W,) is cordial.

Proof: let u,vy, Vo, ..., Vv, be the vertices of W, and
u',vi', Vo', ..., V' be the duplicate vertices of CS(W,,).
Then [V(CS(W,))| = 2n+1 and |[E(CS(W,))| = n®+ 1.
The vertex labeling f : V (CS(W,)) —{0, 1} is
given by

f(u) = 0, f(u0) = 1.

Case(i): n=0, 2, 3(mod 4)

_(lifi = 0,1 (mod 4)
0= {oifi =23 (moa ) =17

~_(lifi=1,3(mod 4) -
f(Vi)_{O if i =0,2 (mod 4) =1=

Case(ii): n=1(mod 4)

_(lifi =0,1(mod 4)
f(vi) = {0 if i =2,3(mod 4)

~_(Lif i=02 (mod 4) i
f("‘)‘{Oifizl,3(m0d4) =

The following table shows that the graph
CS(W,) satisfies the conditions
Ive (0)—ve (1) < 1 and |er (0)—er (1)] < 1.

n Vertex Edge
Conditions Conditions
n= 0mod 4 V¢(0)=vs(1) er(1)=e(0)+1
n= 1mod4 Vf(0)=Vf(l) ef(O):Ef(l)
n= 2mod 4 V¢(0)=vs(1) er(0)=e{(1)+1
n= 3mod 4 Vf(0)=Vf(l) ef(O):Ef(l)

Hence, CS(W,) is cordial.

Ilustration 3. The cordial labeling of CS(W,) and
CS(W:s) are shown in the Figure 3(a) and Figure 3(b).
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Theorem 3.4. The graph CS(Kp, ) is cordial.

Proof. Let uy, Uy, ..., U, and vy, Vy, ..., Vv, be the
vertices of Knn and uy', uy', ..., Uy’ ,vi', Vo', ..., V' be
the duplicate vertices of CS(Ky, ).

Then |V (CS(Knn)| = 2(m + n) and [E(CS(Kn))| =
m-+n“+mn.

The vertex labeling f : V (CS(K,n))—{0, 1} is
given by

f(u;) = f(v;) = 1 and f(u;") = f(v; ) = 0, if i and j is odd
l1<i<mandl1l<j<n

f(u) = f(v)) = 0 and f(uy) = f(v; ) = 1, if i and j is
evenl<i<mand1<j<n

The following table shows that the graph CS(Kp, )
satisfies the conditions
Ive (0)—ve (1) <1 and | e (0)—er (1)< 1.

m n Vertex Edge
Conditions | Conditions

even Even Vi(0)=v(1) | ex(0)=eq1)

even Odd Vi(0)=v¢(1) | ef(1)=e{0)+1
odd Even Vf(o):Vf(l) Ef(l):Ef(0)+l
odd Odd vi(0)=v¢(1) | ef(1)=ef(0)+1

Hence, CS(K,n) is cordial.

Illustration 4. The cordial labeling of CS(K,3) and
CS(K33) are shown in the Figure 4(a) and
Figure 4(b).

Theorem 3.5. The graph CS(Ky ) is cordial.

Proof. let u, vy, vy, ..., v, be the vertices of K, and
u', vi', Vo', ..., vy be the duplicate vertices of CS(Ky ).
Then [V (CS(Kyn))| = 2(n+1) and [E(CS(Kyn))l =
n°+n+1.
The vertex labeling f : V (CS(Ky,)) —{0, 1} is given
by

f(uy=21and f(u) =0

_(lif i isodd
fvi) = {0 if iiseven =n
~_(0ifiisodd .
f(vi)_{l if iiseven 1=n
or
f(u) = 0 and f(u') = 1
_(0ifiisodd
fvi) = {1 if iiseven =n
n_(0ifiisodd .
f(vi)_{l if iis even =i=n

Here, v (0)=v; (1) for all n and e (1)= e; (0)+1 for all
n.

Therefore, the graph CS(Ky,) satisfies the conditions
[vi (0)—vs (1) <1 and | e (0)—ef (1)| < 1.

Hence, CS(K ) is cordial.
Illustration 5. The cordial labeling of CS(K;3) and

CS(Ky4) are shown in the Figure 5(a) and
Figure 5(b).
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