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1.INTRODUCTION

Graph theory is an area in discrete
mathematics which studies graphs. Throughout this
paper, by a graph, we mean a finite, undirected
simple graph G = (V,E) with p vertices and g edges.
Several researchers refer to Rosa’s work [1]. For a
detailed survey of graph labeling we refer to
Gallian’s work [2]. Somasundaram and Ponraj [3,4]
have introduced the notion of mean labeling of
graphs. In [5], K.Manickam and M.Marudai
introduced odd mean labeling of a graph. The
concept of even mean labeling was introduced and

studied by B.Gayathri and R.Gopi [6]. The concept of
duplicate graph was introduced by E.Sampathkumar
and he proved many results [7]. K.Thirusangu,
B.Selvam and P.P.Ulaganathan have proved that the
Extended duplicate graph of twig graph is cordial and
total cordial [8].

2. PRELIMINARIES

In this section, we give the basic
definitions relevant to this paper. By a labeling we
mean a one-to-one mapping that carries a set of
graph elements onto a set of numbers, called labels
(usually the set of integers).

Definition 2.1 Kite Graph : The Kite graph is
obtained by attaching a path of length 'm’ with a
cycle of length 'n’ and it is denoted as Kl,n, . Kite
graphs is also known as the Dragon Graphs or

Canoe Paddle Graphs or Tadpole graphs.

KITE GRAPH

Fig: Klss

Definition 2.2 Duplicate Graph: Let G (V,E) be a
simple graph and the duplicate graph of G is

DG = (Vy, E;), where the vertex set V; =V u V' and
VNV =¢andf:V — V'is bijective (forv e V, we
write f (v) = v’ for convenience) and the edge set E;
of DG is defined as the edge ab is in E if and only if
both ab’and a b are edges in E;.

Definition 2.3 Extended duplicate graph of Kite
graph: Let DG = (Vy, E;) be a duplicate graph of the
kite graph G(V,E). Extended duplicate graph of kite

graph is obtained by adding the edge vzv; to the

duplicate graph. It is denoted by EDG (Kl3n) m > 1.
Clearly it has 2m+6 vertices and 2m+7 edges.

Definition 2.4 Mean labeling: A graph G with p
vertices and q edges is called a mean graph if there is

an injective function f :v—{012,...,g}such
that each edge uv is labeled with w if
(fu)+ f(v)+1) .’

f(u)+f(v) is even and >
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f(u)+f(v) is odd, then the resulting edge labels are
distinct.

Definition 2.5 Odd mean labeling: A function f is
called an odd mean labeling of a graph G with p
vertices and q edges. If f is an injection from the
vertices of G to the set {1,3,5,...,2q-1} such that each

(f(u)+f(v))
2

edge uv is assigned the label , then

the resulting edge labels are distinct. A graph which
admits an odd mean labeling is said to be odd mean
graph.

EXTENDED DUPLICATE GRAPH OF KITE GRAPH

V1 €1

V2

V3
V4
Vg
Ve
V7

Vg

3. MAIN RESULTS
3.1 Mean labeling
In this section, we present an algorithm and

prove the existence of mean labeling for the
extended duplicate graph of kite graph Klz, m> 1.

Algorithm:3.1
Procedure (Mean labeling for EDG (Kl3,) m>1)
Ve {V1, Vo, oo, Vi V), Vg, V0

’ ’ ’
E(—{el, €2, ...., €m+ay el,ez,...,em+3}

Vi< 2Mm+7, Vo<1, Vyl(— 0, Vyz(— 2m+6

fori :1to{mT+leo

Vit €< 2m+6-2i
V,2i+2 <« 2i
end for

Definition 2.6 Even mean labeling: A function f is
called an even mean labeling of a graph G with p
vertices and q edges. If f is an injection from the
vertices of G to the set {2,4,6,...,2q} such that each

(f(u)+f(v)

edge uv is assigned the label f , then

the resulting edge labels are distinct. A graph which
admits an even mean labeling is said to be even mean
graph.

fori :1to[m;r szo

Vojs+1 €— 2i+1

V gisg <= 2M+7-2i
end for
end procedure

Theorem 3.1

The graph EDG(Kl3,) for m>1 admits
mean labeling.
Proof
Let Klzm , m>1 be the kite graph and EDG(KIz ) ,
m>1 be the extended duplicate graph of kite graph.
Let the vertex set and the edge set of the kite graph
be defined as follows:

Vo Vi, Vo, ooy Vinsa V], Ve, Vi 3

E(—{el, €2, ...., Em+a,y e{,eé,...,er;]+3}
To label the vertices, define a function
f:v—>{012,...2m+ 7} as given in algorithm
3.1 as follows.:

ISSN: 2231-5373

http://www.ijmttjournal.org

Page 40




International Journal of Mathematics Trends and Technology (IJIMTT) — Volume 42 Number 1- February 2017

f(vi) =2m+7, f(v) =0, f(v,)) =1, f(v,) = 2m+6
. m+1

forl<i<|——|,

| 2

f(V2i+2) =2m+6-2i , f(V’2i+2) =2i.

m+ 2

L2 ]

f(V2i+1) =2i+1; f(V’2i+1) = 2m+7-2i.

Thus the entire 2m+6 vertices are labeled by

0,1,2,...,2m+7 which are all distinct.

Now to compute the edge labeling, we define the

induced function f~ : E — N such that
f(vi)+ f(v;)

forl<i<

if £(v,)+f(v,)

iseven
f(Vi)+2f(Vj)+lif f(v,)+ f(VJ—)

f*(ViVj):

isodd

The edge functions are as follows:

if m>1

f'le) = m+7,f'(e;) =2m+6 , f'(e5) = m+3, f'(e,) = 3

file1)=1,f(e,)=2 f(e5)=m+5 f(e,)=2m+5.

if m>2
when m is even,

forlgis[mHJ,

' (e2i43) =2M+6-2i , (€ 5is3 ) = 2i+2.
forl<i< [m;lJ'

f'(egiva) = 2i+3, F(€iss ) = 2M+5-2i.
when m is odd,

forlsis{m+1

J, f*(e2i+3) = 2m+6-2i,

f*(e,2i+3) =2i+2, f*(62i+4) = 2i+3, f*(e’2i+4) = 2m+5-2i.
Thus the entire 2m+7 edges are labeled
1,2,3,4,..,2m+7, which are all distinct.

Hence the extended duplicate graph of Kite graph
Klzm, m>1 admits mean labeling.

Example 1: MEAN LABELING IN EXTENDED DUPLICATE GRAPH FOR KITE GRAPH

1V,

1vp

3V3
14V4

5 Vs

3.2 Odd mean labeling

In this section, we present an algorithm and
prove the existence of odd mean labeling for the
extended duplicate graph of kite graph Klz, m> 1.
Algorithm:3.2
Procedure [Odd mean labeling for EDG (Kl;3pm) |
m > 1]

! ! !
V(—{Vl, Vo, ooy Vm+3 ,Vl,VZ,...,Vm+3}

! ! !
E(—{el, €2, «ovvy Cmuay el,ez,...,em+3}

ifm>1
fori=0to {mTHJdo

Vojitp € Am+11-4i
end for

fori :1to[m;4Jdo

Voj.1 €< 4i-3
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end for
) m+ 2
fori=0to do
. 2 ]
V jipg < 4m+13-4i
. m+3
fori=1to do
| 2
Vg < 4i-1
end for

end procedure

Theorem 3.2

The graph EDG(Kl3y,) for m>1 admits
odd mean labeling.
Proof

Let Kl3m m>1 be the kite graph and
EDG(KIl3m), m>1 be the extended duplicate graph of
kite graph.
Let the vertex set and the edge set of the kite graph
be defined as follows.

V< {vy, Vo, ..., Vi3 ,Vl',Vé,...,Vr:HS}

E < {e1, € ... €mias €],€5,...,€0 .3}
To label the vertices, define a function
f:v—>{L2,...2m+ 7} as given in algorithm 3.2

as follows:
If m>1,

for osislmglJ,

f(Voirp)=4m+11-4i ;
. m+4 )
fOf' 1 <1< \‘ J y f(VZi-l):4|'3

+2

f0r 0< | S\‘m J, f(V2|+2)=2|

. | m+3 ,
forl<i s{ J f(v 2) = 4i-1.
Thus the entire 2m+6 vertices are labeled by
1,3,5,...,4m+13, which are all distinct.
Now to compute the edge labeling, we define the

induced function f~ : E — N such that
. f(v.)+ f(v,
2
The edge functions are as follows:
f(e) =3, f(e) =2m+5, f(emss) = 2m+7,
f'ey) =4m+12, f'(e,) = 2m+9,

for 1sisLm+2

J , Flen) = 4Am+14-4i |
f*(‘3’2i+1 ) =4i
for 0<i< {m 1

J y f*(ezprz) = 4i+2 s

(e 2 ) = 4mM+12-4i.

Thus the entire 2m+7 edges are labeled, which are

all distinct.

Hence the extended duplicate graph of kite graph
Klzm, m>1 admits odd mean labeling.

Example 2: ODD MEAN LABELING IN EXTENDED DUPLICATE GRAPH FOR KITE GRAPH

1vq

31V,

33

5V3
2Ny
9 Vs
23V
713\/7
19\/8

3

29

7

25

11

21

15

Fig: EDG (Klj5)
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3.3 Even mean labeling

In this section, we present an algorithm and
prove the existence of even mean labeling for the
extended duplicate graph of kite graph Klz, m=>1.
Algorithm:3.3
Procedure [Even mean labeling for EDG (Klz ) |
m 1]

’ ! ’
Ve {v, Vo, ..., Vi, Vi, Vo ey Vs 3

! ! !
E<—{e1, €2, ...ey Cmsdy el,ez,...,em+3}

ifm>1

fori:Oto{m—Jrl

do
Voiro <— 4m+12-4i
end for

m+4
2

Vi1 < 4i-2
end for

for i=1to do

m+2
2

V pieg < Am+14-4i
end for

fori=1to [m;?’Jdo

V,2i <« 4i
end for
end procedure
Theorem 3.3
The graph EDG(KI3,) for m>1 admits even mean
labeling.
Proof: Let Kl3, m>1 be the kite graph and
EDG(Kl3m), m>1 be the extended duplicate graph of
kite graph. Let the vertex set and the edge set of the
kite graph be defined as follows:

! ! ’
Ve {vy, Vo, oo, Vinea, Vi, Vo ey Vi s 3

fori=0to do

E< {61 €, ..o s, €,€5,...,€0 3}
To label the wvertices, define a function
f:v—>{L2,...2m+ 7} as given in algorithm 3.3
as follows:

. m+1 .
Ifm>1, for 0<i< , T(Vairg)=4m+12-4i ,

forl<i< \\m h 4J , f(VZi_1)=4i'2 )

for 0<i< {m il ZJ  F(V oi01) = 4m+14-4i |

. |m+3 ,
forlgls{ J f(v 5) = 4i.
Thus the entire 2m+6 vertices are labeled by
2,4,6,....4m+14, which are all distinct.
Now to compute the edge labeling, we define the

induced function f~ : E — N such that
f(v;)+ f(v))
* _ i/,
f(vv;)= — ViV
The edge functions are as follows:
f'(e) =3, f(e;) =2m+6, f(enss) =2m+8,
f'(e’y) = 4m+13, f (e, ) = 2m+10,

for 1£i§{m+2J,

eV

' (e2is1) = 4m+15-4i, T (€ 41 ) = 4i+1;
for 0<i S[m;lJ’

f*(62i+2) =4i+3, f*(e!2i+2 ) = 4m+13-4i.

Thus the entire 2m+7 edges are labeled, which are all
distinct. Hence the extended duplicate graph of kite
graph Kl n, m>1 admits even mean labeling.

Example 3: EVEN MEAN LABELING IN EXTENDED DUPLICATE GRAPH FOR KITE GRAPH

1N,

1vy

0

3V3
14V
5 Vs

1A/g

Fig: EDG (Kl3s)
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4. CONCLUSION In this paper, we presented
algorithms and proved the extended duplicate of kite
graph Klzp,, m>1 admits mean, odd mean and even
meanlabeling

S.
1

R
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