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I. INTRODUCTION

Labeled graph have many diversified applications.

The cordial labeling introduced by Cahit [1] is a
weaker version of graceful and harmonious
labeling.We follow Harary [2] for the basic notation
and terminology of graph theory. Gallian[3] provide
vast amount of literature on survey of different types
of graph labeling.Also he proved that the complete
graph K, is cordial if and only ifn < 3. After this,
many researchers have studied cordial graph and
similar type graph labeling.V4-cordial labeling was
introduced by Riskin [4] in 2013.

A cordial graph G with a cordial labelling f is
called a balanced cordial graph if |e;(0) — e;(1)| =
|v:(0) — v(1)| = 0. Kaneria, Patadiya and Teraiya
[5] proved that B, X C,¢, C,, X C,4;:is balanced cordial.
Also Kaneria, Teraiya and Patadiya [6] proved
that P(t.C,.) is a balanced cordial if t is odd and it
is vertex balanced cordial if t is even, where
n€N.C(t.C,,) is a balanced cordial if t=
0 (mod 4) and it is vertex balanced cordial if
t = 1,3 (mod 4) where n € N andC,,,"is a balanced
cordial graph, Vn e N.

Let V,={e, a, b, c} be the Klein four group
with the binary operation *. A V,-cordialgraph G
with a V,-cordial labeling f is said to be a balanced
V,-cordial graph if |vr(p) — vr(q)| |ef(p) —
efqgelY pg €V4. Let G be a V,-cordial graph with
a V,-cordial labeling f on G. Define g:V(G) - V,
by f(u) = g(u),when f(u) = 0 and
Q. fD), f@}=1{9(x),g¥),g9(2)},  when
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), f), f(2) € {a,b,c}.0Observed that g is also a
V,-cordial labeling on G. Also observed that g isa
balanced V,-cordial labeling, when f is a balanced
V,-cordial labeling for G.

Star of graph G is denoted by G* andit
obtain by |V(G)]+1 copies of G say
G(O), G(l), G(Z), . G® ,
where V(G) = {vy,v,,...,,}. It is obtained by
joining each vertex of G® with the corresponding
vertex v; of G® | vi=12,..,p. We call G© as
central copy of G* . It is obvious thatK;" =
K, K" = Pg,

Complete star of a graph G, we mean a
graph obtain by p + 1copiesG©@,¢®,¢®, ... ¢®
ofthe graph G and it is obtained by joining each
vertex ofG©@ with all the corresponding vertices of
all copies GM,6D, ... 6P wherep =
|V (G)|.We denote such graph by G~ .1t is obvious
thatK; =K, = K, and K, = P, X P;.

In this paper we have obtain a balanced V, -
cordial labeling for G* , G~ andP, X G ,where G is
balanced V,-cordial graph.

I1. Main Results

Theorem -2.1
If G is a balanced V,-cordial graph, then so is G*.

Proof: LetV(G) = {vy,v,, .., v} and q = [E(G)].
Let f:V(G) — V, be a balanced cordiallabeling for
G. It is obvious that p,q = 0 (mod 4)and V;(s) =

Loe(s)=7 Vs €Vplet H=G" and V(H) =
U, (V(69D) = {v,D,v,®, ..., 1,0/ vi =
0,1,..,p}

Note that
(p+ g +p.

V(H) =p( + Dand |E(H)| =

Define g: V(H) — V,as follows.
Forany v, € V(H)

Page 73



http://www.ijmttjournal.org/

International Journal of Mathematics Trends and Technology (IJMTT) — Volume 37 Number 1- September2016

f(v;) when f(v;) =0
a, whenf(v)=c
b, whenf(vj)=a
c, when f(vj) =b,

() =

Vi=01.,p,¥j=12 ..p.

Note that 1,(0) = v;(0) +p v;(0) = (1+4p)p _
vy(a) = vy(b) = vy(c), €4(0) = e(0) +
pef(o) +17f(0) =%+p4—q+§=l[pq +p+q]=

4
ega=egb=egc.

Because for each (v;,v;00) € E(H),

A

if f(v@)=0
if f(v; @) =b
iff(vj(o)) =c
if f(v;9)=a

8

9(» @) * 9(v?) =

=

H

Vi=12..,p.

Thus, G™ is a graph which satisfiesv, (0) = v,(a) =

vy(b) = v4(c) = (Hf)p and e4(0) = ey4(a) =

— _ (pg+p+q)
eq(b) = e4(c) = —

So, H =G’ is balanced V,-cordial graph.

Theorem -2.2
If G is a balanced V,-cordial graph, then so is
P, X G.

Proof: Let V(G) = {vy, vy, ..., v} and q = [E(G)] .
Let f:V(G) — V,be a balanced cordiallabeling for
G. It is obvious that p,q = 0 (mod 4)and V¢ (s) =

P q :
Z,ef(s) =, Vs € V,in G.

Let G, 6@, ...,6™ be n copies of the
graph G. Join vertex v;®® of G® and vertex
v, of GU*Y by an edge, Vi=12,..,n—1,
vj=12,..,p. to form the graph B, XG.
Thus, |V(B, X G)| =np and |[E(B, X G)| =nq +
(n—1p.

Define g: V(H) - V,as follows.

0, when f(vj) =0
a, Wwhen f(vj) =c
b, whenf(v))=a
c, When f(vj) =b

g =

vi=1,..,p.

Note that above defined labeling function g on G is
also balanced V,-cordial labeling.

Define h : V(B, X G) — V, as follows.
For any v, € V(B, X G)

h(v;®) :{ f(vj) when i is odd
! g(vj) when i is even

Vi=12,.nVj=12..,p.

It is observed thatv,(0) == = vy (a) = vy(b) =

vn(e) and ey(0) = 7+ P = ey(a) = en(b) =

ep(c). *

Because for each (v;®,v,(*V) € E(P, x G)

h(v; @) * k(v ) = |f () = 9 ()|

0, if fvj)=0
Ja  iff(y) =b
b iffy)=c

c, if f(vj) =aq,

Vi=12,..,n—1,Vj=12..,p

Thus, B, x G satisfies |v,(p) — v (@), len(p) —
engelv pg er4.

So, it is balanced V,-cordial.

Theorem -2.3
If G is a balanced V,-cordial graph, then so isG*.

Proof: Let G be the central copy of G
in G, V(GV) = {vl(o),vz(o),...,vp(o)} and q =
|[E(G@)|. Letf:V(G®) > V,be a balanced V,-
cordial labeling for 6 = G©®. Let H =G* the
complete star of the graph G. It is obvious that
P=V(H)|=pp+1) and Q=I|EMH)|=
(p+1)q+ p? . Take V(H) = UL ,(V(GY) =
{(visv2i..,vpi/Vi=0,1,...p }

Since G is a balancedV,-cordial graph, p,q =
0 (mod 4) and v(0) = ve(a) = ve(b) = vp(c) =

2 ,er(0) = ep(@) = e (b) = er(c) =7 inG.
Define g: V(H) - V,as follows.

For any v;V € V(H),

95 ) =1 (),
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0, when f(v;) =0
(5,®) = a, whenf(v)=c
b, whenf(v))=a
c, when f(v;) = b

Vi=12,..,pVj=12 ..,p.

(p+1)p

It is observed that v,(0) = (p + Dv,(0) = P
vy(a) = vy(b) = vy(c) = @.

i..v5(0) = yy(a) = yy(b) = v,(c) =§ .
Moreover e,(0) = v/(0) + i—q + % = % [pg + q +

p2=04=ega=egb=cgc.
Therefore,H is a balanced V,4-cordial graph.

i.e. G*is balanced V,-cordial.
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