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Abstract. In this paper we prove that the graphs
D,(K,), Ky 0u(Ky) <K AK =, <B, ,:w>andG=K,  *PR

n+2?
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1. Introduction

Graph theory has several interesting applicationsystem analysis, operations research
and economics. Since most of the time the aspégsph problems are uncertain, it is
nice to deal with these aspects via the methodaba&ling. The concept of labeling of
graphs is an active research area and it has hidetywtudied by several researchers. In a
wide area network (WAN), several systems are caeddo the main server, the labeling
technigue plays a vital role to label the cabldse Tabeling of graphs has been applied in
the fields such as circuit design, communicationtwoek, coding theory, and
crystallography.

A graph labeling is a process in which each weigeassigned a value from the
given set of numbers, the labeling of edges dependte labels of its end vertices. An
excellent survey of various graph labeling probleme refer to Gallian [2]. Two
well-known graph labeling methods are graceful liageand harmonious labeling. These
labelings are studied by Cahit [1]. Graph cologris an active research area in graph
theory. Saha et al. [5] have discussed one nickcafipn of graph colouring.

Cordial labeling was introduced by Cahit [1]. Malabeling schemes were
introduced with slight variations in cordial such@ime cordial labeling, divisor cordial
labeling. Varatharajan et al. [11] have analyzesl divisor cordial labeling.The divisor
cordial labeling of various types of the graphrieggented in [6,7,8,9,12]. Muthaiyan et al.
[4] have introduced the concept of vertex odd divisordial graph.

In this paper, we summarize the necessary defiviitand basic results in section
2. In section 3, we proved that some standard graphvertex odd divisor cordial graph.
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We conclude in section 4.

2. Basic definitions
In this section, we provide a brief summary of dedinitions and other results which are
prerequisites for the present work.

All the graphs considered here are simple finitgirected without loops and
multiple edges. LetG =(V,E) be a graph and as usual, we den@e |V | and

g =| E|. For terminology and notations not specificallyined here, we refer to Harary
[3].We recall the following definition from Harafg].

Definition 2.1. Let G =(V,E) be a graph. A mapping :V - {0,1} is called the
binary vertex labeling ofG and f (v) is called the label of the vertexJV of G
under f. The induced edge labelingf :E - {0,1} is given by
f (e =|f()-f(v)|, foral e=uvOE.

We denotev, (i) is the number of vertices d& having a labeli under f
and e (i) isthe number of edges & having a labeli under f , wherei =0,1. Now
we define cordial labeling of a graph.

Definition 2.2. [1] Let G =(V,E) be a graph andf :V - {0,1} be a binary vertex
labeling of G. The mapf is called a cordial labeling ifv,(0)-v,(1)|<1 and
e (0)—e (1)1

A graph G is called cordial graph if it admits cordial lainej.

Definition 2.3. [11] A divisor cordial labeling of a grapis = (V,E) is a bijection
f:V -{1,2,3,...|V |} such thatif each edge uv is assigned the 1abiél f (u)/f (v)

or f(v)/f(u) and the labelO if f(u))(f(v), then |e;(0)-e;(1)[<1. A graph
which admits divisor cordial labeling is calledertex divisor cordial graph.

Definition 2.4. [4] A vertex odd divisor cordial labeling of a grafgh=(V,E) is a
bijection f:V -{1,2,3,...2n—1} such that if each edge uv is assigned the labiél

f (u)/f (v) or f(v)/f(u) and the labelO if f(u)f(v), then|e, (0)-e (1)1.

A graph which admits odd divisor cordial labelirggcialled a vertex odd divisor cordial
graph.

Definition 2.5. The shadow graptD,(G) of a connected grapk is constructed by

taking two copies db say G' and G". Join each vertex in to the neighbors of the
corresponding vertex’ in G".

Definition 2.6. [12] Consider the graph bistd8 . Let u,v be the central vertices. We
subdivide the edgeiv as a path of lengtl2 by adding a new vertexv is called the
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subdivision of the bistar. The subdivision of thet@ B  is denoted by< B_ ‘1w .

Definition 2.7. The graphK, *P,,, is a graph obtained from the initial vertex the
path P

+2 IS attached with the apex vertex K, .

Definition 2.8. [12] Let (X,Y) be the bipartition ofK
and Y ={v,V,,....v,} . The graphK  ©u,(K,) is defined by attaching a pend:

where X ={u,,u,,...,u.}

m,n?

vertex to the vertexy, for somei .

Definition 2.9. [10] Consider two copies of grafG namely G, and G,. Then the
graph G' =< G,A G, > is the graph obtained by joining the apex vertafe G, and G,
by an edge as well as to a new verV' .

3. Main results
Theorem 3.1. D,(K,,) isa vertex odd divisor cordial graph.

Proof: Consider the two copies (K, . Let Vv;,V,,V,...V, be the pendant vertices the
first copy of K, , and u,,u,,Uu,,...,u, be the pendant vertices ofecond copy oK,
with U and v are respective apex vertices. |G = D,(K, ). Then |[V(G)|=2n+2,
and |E(G)|=4n .We define f:V(G) - {1,3,5,...4n+3} as follows.
f(v)=1,f(v)=2i+1,1<i<n, f(u) = p where p is the largest prime number st
that 2n+3< p<4n+3. The remaining verticesl (1<i <n) are assigned the labe
2n+3,....4M+3 in any order excepip . From the above labeling, we obte
e (0)=¢e(1)=2n.

Thus we havéde, (0)—e, (1)[<1. Hence G is a vertex odd divisor cordial grapt

Example 3.2. Vertex odd divisor cordial labeli of the graphD,(K, ;) is shown in
Figure 1.

Figure 1. Vertex odd divisor cordial labeling of the gra D, (K, ;)

387



A. Sugumaran and K. Suresh
Theorem3.3. G= <B,,:w> isavertex odd divisor cordial grap

Proof: Let uj,u,,U,,....U, be the pendant vertices attached to the veu and

Vi, V,,Vs,...,V, be the pendant vertices attached to the veVv.

Let G=<B,,:w>.Then|V(G)|=2n+3, and |E(G)|=2n+2.

We define f :V(G) - {1,3,5,...4n+5} as follows

f(u=1f(u)=21+L1<i<n, f(w)=2n+3,f(v) = p, where p is the largest
prime number such thi2n+5< p<4n+5. The remaining verticey, (1<i<n) are

assigned the label@n+5,...,41+5 in any order exceptp . We observe that from tt

above labeling pattern, we hi, Therefore|e; (0)-¢, (1) [<1.

Hence G is a vertex odd divisor cordial gra

Example 3.4. Vertex odd divisor cordial labeling fcG =< B¢ : W= is shown in Figure
2.

Figure2: Vertex odd divisor cordial labeling fcG =< B, ;i w -
Theorem 35. G=K, *P,,, is avertex odd divisor cordial graph.
Proof: Let G=K, *PB,,. Let U bethe apex vertex oK, , and the remaining vertic

of G are labeled asu,u,,u,,...,u, respectively. Then|V(G)|=2n+3, and
|[E(G)|=2n+2 We define f:V(G) - {1,3,5,...4n+5} as follows
f(u=11f()=2+1(1<i <2n+1). In view of abovedefined labeling pattern, v
have, Thereford e, (0)—e, (1) <1.Hence G is a vertex oddivisor cordial graph

Example 3.6. Vertex odd divisor cordial labeling fcG = K, s * P, is shown in Figure3

Figure 3: Vertex odd divisor cordial labeling fcG = K, ;* P,
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Theorem 3.7. G = K, ou,(K,) is a vertex odd divisor cordial graph.
Proof: Let V =V, LIV, be the bipartition ofK, ©u,(K,) such thatV; =u,,u, and a

pendant vertexw is attached witfu,. Then |V(G)|=n+3, and | E(G)|=2n+1.

We define f :V(G) - {1,3,5,..,2n+5}, as follows
f(u=1"f(u)=2+1,1<i<n. f(u,)=p where p is the largest prime numb
such thatp<2n+5 anc the remaining label is assigned to the veiw. In view of
abovedefined labeling peern, we havee,(0)=n+1 and e, (1)=n . Therefore

|e; (0)—e, (1)|<1.Hence G is vertex odd divisor cordial labeling grar

Example 3.8. Vertex odd divisor cordial labeling fcG = K, ,cu,(K;) is shown in
Figure 4.

Figure 4: Vertex odd divisor cordial labeling fcG = K, ,cu,(K,)

Theorem 3.9. G=<K, AK, > isvertex odd divisor cordial graph.
Proof: Let be the grapl< G AG, . Let u,,u,,u,,...,u, be the vertices cG; and let

V;,V,,V,,...,V, be the vertices 0G, . Let u,v be the apex vertices ofG,and G, . Let
w be the new vertex joining the apex vertices G,and G, in G.

Then |V(G)|=2n+3, and |E(G)|=2n+3.

We define f :V(G) - {1,3,5,..,4n+5} as follows

f(uy=1f()=2+1 (1<i<n), f(v)=p where p is the largest prime numb
such that2n+3< p<4n+5. The remaining vertices, (1<i < n) and ware assigned
the labels2n+3,...,4/1+5 in any order excepip.

From theabove labeling pattern, Thie, (0)=n+1 and e; (1) =n+2.

Therefore| e, (0)—€, (1) |<1.

Hence G is a vertex odd divisor cordial grap
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Example 3.10. Vertex odd divisor cordial labeling fcG =< K, ;A K, ¢ = is shown in
Figure 5.

Figure5: Vertex odd divisor cordial labeling fo =< K, ;A K, ¢ >

4. Conclusion

The vertex odd divisor cordial labeling is a vaaatof cordial labeling. It is ver

interesting to stdy graph or familie of graphwhich are vertex odd divisor cordial as

the graphs do not admit vertex odd divisor corldibeling. In this pape, we proved that

the graph®,(K,,), K, cu,(K;), <K, AK, >, <B,  :w> and K, *P,,,
are vertex odd divisor cordial grag
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