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A Radio Analytic mean labelling of a connected graph G is a one to one map f from the
vertex v(G) to set Z such that for any two distinct vertices of u and v of G. d(u,v) +

2_ 2
[M] > 1+dim G . The Radio Analytic mean number n, is the maximum number

assigned to any vertex of G.The Radio mean number of G ,(rmn(G) is the minimum value
of taken all over Radio Analytic mean labeling of G. In this paper we find the Radio
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l. INTRODUCTION

Throughtout  this paper we consider
finite, simple, undirected and  connected
graphs.V(G) and E(G) respectively denote the
vertex set and edge set of G. Radio labeling or
multivel distance labeling is motivated by the
channel assignment problem for radio transmitters.
First defined the concept of Radio Labeling of
Graph G.[1].Motivated by problems we consider the
Radio k Labeling of Cartesian product of two
Graphs [2].In various Authors are discussed in
Radio multilevel distance Labeling for path and
cycles, Radio number of trees, Radio number of
square of paths in [3][4][5].Radio Labeling of
Graph is motivated by restrictions in assigning
channel task for Radio Transmitters [8].  Ponraj
introduced the notion of radio mean labeling of
graphs and investigated radio mean number of
some graphs [10]. T.Tharmaraj and P.B. Saraija
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are introduced the concept of Analytic Mean
labeling in [12]. A graph G(v,E) is said to be
an Analytic mean graph.If we can assign the
vertices in V with distnict elements from 0,1,2,.....
p-1in such away that when each edge e=uv is

2_ 2
labeled f(uv)= W)z—f(”)l Poomalai et.al [11]

introduced Radio analtic mean labeling of some
graphs. In this paper we find the Radio Anaytic
mean number of path graph, cycle graph, star graph,
Bi-star graph, complete Bipartite graph.

. PRELIMINARIES

Definition 1.1: A Radio Analytic mean labeling of a
connected graph G is a one to one map f from the vertex
set v(G) to set Z such that for any two distinct vertices
of u and v of G. Such that for each edge uv . d(u,v) +

2_ 2
[M] > 1+ dim G. The Radio Analytic mean

number n, is the maximum number assigned to any
vertex of G. The Radio mean number of G ,rmn(G) is
the minimum value of taken all over Radio Analytic
mean labeling of G.
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Definition 1.2 : Let vy,Vy,..... v, Dbe the alternating
vertices are adjacent is called the path graph. It has n
vertices and n-1 edges. It is denoted by P,

Definition 1.3 :  Let G be the graph C,. we draw a
path P,. The connecting the first and last vertices by an
edge  we form the cycle C,. The cycle graph is
admitted Radio Analytic mean condition .

Definition 1.4 : Let V be the centre vertex. Let
V1,V,,....V, bethe end vertices of the star kq ,, .
we assign the label 1 to the centre vertices. Remaining
vertices 2< i < n.

Definition 1.5: The n-bistar graph B,, ,, is graph obtained
from two copies of k;, by joining the vertices of
maximum degree by an edge
Definition 1.6: A complete bipartite graph is a graph
whose vertex set V(G) can be separated into two subsets
of v; and v, so that each edge of G has one end in v,
and other end in v, is called a bipartition of G.
Definition 1.7:  The distance d (u,v) from a vertex u to
a vertex v in a connected graph G is the minimum of the
lengths of the u-v paths in G
Definition 1.8: The diameter dim (G) of G is the
greatest eccentricity among the vertices of G
Main Results:

Theorem2.1:The Radio Analytic mean number of

path graph P, is 2n-3 for n> 5
Proof: Let the vertex set and edge set of path graph
V(Pn)=v;: 1<i<n and
E(Pn)= {vjvi;1:1<i<n-1}. Now V(P,)= n and
E(G)=n-1.

Let assign label of vertices as defined f: V(P,)—
{1,2....2n — 3}.The diameter of the path graph is n-1
Now we verify the Radio analytic mean condition for the
path graph . Then condition is

2_ 2
d(u,v)+ [M] > 1+ diamG for every pair of
vertices the Pn.

No of | V; V, Vs V4| Vs
vertices
2 1 2 - - _
3 1 2 3 - -
4 1 3 4 2 |-
When nis odd
f(vy) =2n-3, f(vy)= 2142 1< i <™=, f(vyi)= 20-3-
2i, 1< i<
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when n is even

f(v1) =2n-3, f(vy)=2i+2 1< i <7, f(vyi41)= 2n-3-2i,
l<i<z-l
Now we check the Radio Analytic mean condition

When nis odd
Case(i): consider the pair (vq,vy;), 1<i < 712;1

_22 _(7; 2
d(vy,vy;) +[M > 1+ diam G= 1+ n-

d(vy,vy;) +

[|(2n—3)2 -(2i+2)?]
2

| =

Case(ii) : consider the pair (v1,v5;41), 1<i < 712;1

22 _(9; 2
(1,201 +| L2
n—1

Case(iii): consider the pair (vz;,vzj4+1) , 1<i,j < ——

|20

[|(2i+2)2—(2n—3—2j)2|

>
o]

d(vyi,v2j41) +

When nis even
Case (i): consider the pair (v1,vy;) , 1Si£%

(2n—-3)% —(2i+2)?
d(v1,v9:)+ [' = > 2]

| =n

Case(ii): consider the pair (v1,v5;41) , 1<i< % -1

|2n-3)% —(2n-3-2i)?
d(v1,v2i41) + [ >

| =n

Case (iii): consider the pair (vy;, vg; 41 ) , 1<i< % 1<j<
n

na

2

|(2n+2)? —(2n-3-2j)?
d(vy;, voj41) + [ >

| =n

The Radio Analytic mean condition is satisfied for all
pairs of vertices. Hence f is Radio Analytic mean
labeling of P, .Therefore radio analytic mean number
of fis 2n-3.Radio analytic mean labeling number of P,
= 2n-3. i.e ramn (P,)= 2n-3

Example: Radio Analytic mean labeling of path Pg.i.e ramn(Pg) = 13

Radio Analytic mean labeling of path P;. i.e ramn(P;) =11

Published by: The Mattingley Publishing Co., Inc.
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Theorem 2.2: The Radio Analytic mean number of cycle graph C, is 2n, n=5

Let G bethe graph C,.we draw a path P,. The connecting
the first and last vertices by an edge we form the cycle
C.. The cycle graph is admitted Radio Analytic mean
condition

Define the vertex label f: V(G)
follows .
When nis odd

f(vy) =20, fv)= n+i, 1< i< = f(vgien)= 0,

1<i<2

> {1,23..2n} as

when n is even

f(v1) =2n,  f(vy)= n+i, 1<i<
l<i<Z-1

Now we check the Radio Analytic mean condition
When n is odd o

The diameter of circle of n vertices is —

n—1

Case(i) : consider the pair (v1,vy;) ,1< i < —

d((v1,v20) + [M] > 1+ dlamG =1+ ”2;1

[3n2 —2ni—i?| n+1
d((v1,vz) + [—H] 222

Case(ii): consider the pair (vy ,v541 ), 1<i , j< nz;l

2 _ _\2
Aoy vayan) + [[ELEZCDA 5 14 diamG = 1+
n-1
2
|3n2 +2nj —j2|

n+1
d(vy vy 41) + > ] ="

case(iii): consider the pair (vy; , v2j41 ), <i , anZ;l

|+ — —j)?
A vy, Vg I [
[2n (i+j)+i2—j 2|
A( vy Vg )+ [
case(iv): consider the pair (vy; , vy ), i#j 1 <i , j<
n—1

2

|(n+i)? — (n+j)?| -1
d( vy , vy )+ [—2 ] > =

|2n(i—j)+i2—j2|] n—1
. OV [ ] >
A vy , vy )+ [ >

case(v): consider the pair ( vy;41 , V2541 ), 1#j 1 <i ,

. _n—1
<
1= 2

Published by: The Mattingley Publishing Co., Inc.

|(n-2 — (n—j)?|

n—1
d( vaiq1 2 V2j41 )F [ > ] =

[uny

[2n(j—i)+i2—j? | n—
d( vai41 , V241 )t [fl =

When n is even
The diameter of circle of n vertices is g

~ |

Case(i): consider the pair (v;,vy;) , 1< i <7

(2n)?

_ N2
d(vy,vy;) + ['2—(n+l)|] > 1+ diamG =1+§

[|3n2— 2ni— i2|] S M2
I e—

d(vq,v9;) + >

Case (ii): consider the pair (v; , vj41), 1<) S% -1

2 _ _i\2
d(vy , v 41) + [—Kzn) z(n /) |] > 1+ diamG
—142
_1+2
[3n2+2nj —j2| +2
dw; vy )+ [ 2 22
case(iii): consider the pair (vy; ,vyj41) , 1S i< % ,
. n
1S] SE -1
|+ — (n—j)?| n+2
d (Vi , v2j41)* [f z
q )+ [I(Zn(i+j)+i2—jzll S M2
o Vo)t |T— | 2

case(iv): consider the pair (vy; , vy;) , i#j,1<i ,j <

|(n+i)% — (n+j)?| n+2
T e

NS

|nG—j)+i%—j?| n+2
d (g, vy )+ [ 2 22

case(v): consider the pair (vyi11 , v2j41), 1#J, 11,
. n
] SE -1
|- — (n—j)?| +2
d(vit1 , V2j41)* [ > > ==

|(2n(] i)+i —12| n+2
Q204 gy [ > 2

The Radio Analytic mean condition is satlsfled for all
pairs of vertices. Hence f is Radio Analytic mean
labeling of ¢, .Therefore radio analytic mean number
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of fis 2n.Radio analytic mean labeling number of c,
= 2n. i.e ramn (c,)= 2n.

Example 2: Ch= nis odd
1
€) @
Q@
ramn(cs)
10

ramn(ceg) = 12

Theorem 2.3: The Radio Analytic mean number of
star graph (ky,) is n+l for n>5

Proof: Let G be a graph of k,, . Let v and
v; bethe centre vertex and pendent vertices of G
respectively. Then V(G)=n+1, E(G)= n. The diameter
of the star graphis 2.

Define the vertex label f: V(G) - {1,23..n+ 1}.
Now f(v)=1, f(v;))=1+i, 1<i<n

Now we verify the Radio Analytic mean condition for
the star graph.

u 2_ v 2 - .
d(u,v)+ [M] > 1+ diamG for every pair of

vertices (k; )
Case(i): verify the pair (v,v;) forl1<i<n

2_ N2
d(v,vy) + [L2SO) > 4 diamG = 142 =3

—(i 2
d(v,v) + [ET) > 5
Example:
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C,=n is even

dviw) + [F22] = 3 = vy + [52] = 3

Case(ii): verify the pair (v;,v;) i#j,1<i,j<n

r N2 )2
lf<>2_f<>|] > 1+diamG = 1+2 =3

d(v,y) +

[(i+1)2-(j+1)?]
d (v,y) +[F=50H] =3

[|i2—j2+2(i—))|
d,y) +|=———— ] >3

The Radio Analytic mean condition is satisfied for all
pairs of vertices. Hence f is Radio Analytic mean
labeling of (k;,) .Therefore Radio analytic mean
number of f is n+l1 .Radio analytic mean labeling
number of ky,.i.e ramn (G)= n+1

Figure2:The Radio Analytic mean number of (k;,)isn+l for n>5

Theorem 2.4: The Radio Analytic mean number
of Bistar graphis (B,,)is 2n+2 ,n >4.

Proof: Letthe vertex setand edge set of Bistar graph
V(Byn) = {u;,vi: 1<i<n} and

Published by: The Mattingley Publishing Co., Inc.

E (Bun)= {uv, uu; , uv; vy 11 < i < n}.Let u,v be the
path vertex of the (B,,,). The diameter of the Bistar is n-
1.

Here |v|=2n+2, |E| =2n+1. We define a bijective
map f:V(B,,) = {1,234....2n+ 2}.

Let the vertex label defined as follows

f(u)=n+1,

flu;))=i1,1<i<n
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f(v)= n+2,
fv) =(n+2)+i,1<i<n.

We have to prove that all the pairs of  Bistar graph

satisfied Radio Analytic mean condition.
2_ 2

duvy [LTON > 14 iame

case(i): verify the pair (u,v),1<i<n

2_ 2
d(u,v)+ [M] > 1+ diamG
2_ 2
1+ [I(n+1) (n+2) |] > 4
2

Case(ii): verify the pair (uu;) for 1<i<n

2_ N2
d(u, w,) + [M} > 1+ diamG
2_ri\2
1+ [M] > 4
2

Case(iii):  verify the pair (u; u;)
J<n

i=j for 1<i

[Iﬂui)z—f(u,-)zll
2

d(u;, w;) + > 1+ diamG

Example:

Figure 3
dio Analytic mean number of (B, ) is 2n+2 ,n >4.

Theorem2.5: The Radio Analytic mean number of
complete Bipartite graph K, is 3+n ,n=4

Proof: Let the vertex set and edge set of complete
Bipartite graph  be  V(K,,)= {V\W; 1<i <x,
and 1<i(<y

Now V(G)= x+y & and E(G)= xy. We define a
bijective map f: V(K ) {1,2,3, .....3 + n}
Let f())=i,1<i <«x
fw)=n+i, 1<i<y.
The diameter of the complete Bipartite graph is 2.
Now we check the Radio Analytic mean condition.

2_ 2
d(u,v)+ [W] > 1+ diamG
Case(i): verify the pair (v;,w;), 1<i<x and 1
<i<y
N2 )2
d(v;, w;) + [M] > 1+ diamG =1+2 =3

Published by: The Mattingley Publishing Co., Inc.
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P 2_ i 2
ot [|o+1) 20+1> I] > 4
Case(iv) : verify the pair (u,v;) ,1<i<n

[|f(u)2—f )?]
2

d(uv;) + | = 1+ diam

2_ N2
ot [|(n+1) §n+2+1)| > 4

Case(v) : verify the pair (u;,v;) for 1<i<n
d (g vy) + [L42O0N 5 14 diame
Case(vi) : verify the pair (v,v;) for 1 <i<n
d(v,vp) + L2 > 14 diame

3+ [|(n+2)2—2(n+2+i)2|

| =4

Case(vii) : verify the pair (v;,v;) for 1<i<mn
2_ N2
d(vi,vy) + [L2O) > 14 iame

o [|(n+2+i)2;(n+2+j)2|] > 4

Hence these cases are establishes all the pairs satisfied
the radio analytic mean condition

‘The Ra
|()2—(n+i)?]
o [0 5 g

Case(ii): verify the pair (v1,vy;) for 1<i<x

2_ i 2
d(v11v2i) + [|f(”1) 2(1721) ) |] > 3

2+ [ 5 4

Consequently this process remaining pairs satisfied
The Radio Analytic mean condition.
Example:
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The Radio Analytic mean number of (k,,) is 3+n,n

>4.

Conclusion: In this paper

the concept of Radio

Analytic mean condition behavior of path graph, cycle
graph, star graph, Bistar graph ,Bipartite graph are
admitted RAMN. In future this work we can extended
to various graphs.
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