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Abstract

A radio labeling of a graph G is an injective function f :V(G) — Nu {o} such that for every u, v € V, |f(u) —
f(v)| 2 diam (G) +1 — d(u,v). In this paper we investigate Radio mean square labeling of some graphs such as
incentric Subdivision of spoke wheel graph and Bi-wheel graph .
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L Introduction

By a graph G = (V(G), E(G)) with P vertices and q edges we mean a simple, connected and undirected
graph. The distance between two vertices x and y of G is denoted by d(x,y) and diam(G) indicate the diameter of
G. Radio labeling is motivated by the channel assignment problem introduced by Hale(1980). Chartrand et. al.
investigated the upper bound for the radio number of path P,. The exact value for the radio number of path was
given by Liu and Zhu[4]. R. Ponraj and S. Kala[3] have introduced the notion of Radio Mean labeling of graphs.
In this paper we investigate Radio mean square labeling of some graphs such as incentric Subdivision of
spoke wheel graph and Bi-wheel graph.
Definition 1.1 [3] A Radio mean labeling is a one to one mapping f : V(G) — N satisfying the

{f(u) + f(v)—‘
2

condition d(u,v) + > 1+ dlam(G) Lfor every

uv € V(G).
Definitionl.2 A radio mean square labeling is a one to one mapping f from V(G) to N Satisfying the

(fw)” +(fv))"
2

condition d(u,v) +

>1+ dlam(G) , for every

u, v € V(G). The radio mean square number of G is denoted by rmsn(G)
2.RadioMean Square Labeling of incentric Subdivision of spoke wheel graphs

Definition 2.1 Incentric subdivision is the graph obtained by inserting a vertex of degree two
into every edge inside the original graph. If every edge inside a wheel graph is subdivided then
the resulting graph is called incentric subdivision of spoke wheel graph.

Definition 2.2 The graph SS(W,) is obtained from the wheel W by subdividing each spokes by
a vertex. Let Wn = Cn+ Kl where Cn= VIV, VY and V(Kl) = {u} and the spokes are
subdivided by the vertices u (1 <i<n).

Note that the diameter of SS(W,) is 4.

Theorem 2.1 Tmsn(SS(W,_))=2n+1, n>8

Proof Let u be the centre vertex. The cyclic vertices are Vi VooV and the vertices of

subdivision of spokes are u,u,. ...

Clearly SS(W,) has 2n+1 vertices and diam (SS(Wn)) =4
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Define the radio mean labeling f: V—N satisfying the condition

(fw)” + (fv)°
2

d(u, v) + > 14 diam (SS(W,)) =35 for every pair of distinct

vertices u and v.

Consider the rim vertices v. (1< i<n)

Define the radio mean labeling f: V— N by

1 if 1i=1
n—1 if 1=2
n—i+2 if 1=3
f(v,) = : .
2 if 1=4
n if 1=5
1—-3 if 1=6,7,..n

flu)=n+i,i=12,..,n and f(u)=2n+1

Now we check the radio mean square condition for the above labeling f.

Case 1 Consider the pair (ui, uj)
Subcase a Verify the pair (v, v) .
It is easy to verify that the pairs (v, v)), 1= 4, 6,7, 8

For 1¢ {4, 6, 7, 8} we have

vy o] EOD) (D) | 1{ 1+36

—‘220.
2 2

Subcase b Verify the pair (v, v)
The pairs (V4, v6), (v4, v7) satisfy the radio mean square condition.

(fv,)) + (f(v)? 4425
. > 1+ == 216,

For i?ﬁl, 6, 7, d(V4,Vi)+

Subcase ¢ Check the pair (v,, v), i, ] ¢{l, 4}

2 2
dviv)+ (fv) + (f(VJ)) 21+{9+16—‘214

2

Case 2 Check the pair (ui, uj)
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2 2 2 2
d(u;, u))+ (fw) ;(f(uj)) >2+ (n+1) ;(n+2) >93

Case 3 Check the pair (Vi, uj)

2 2 2
d(v;,u;) + (ftv) ;(f(uj)) >1+ % > 42

Case 4 Examine the pair (u, ui)

(f(w))* +2(f(ui))2 Jp.| @0+ 1)22+(n +1)°

d(u,u,) + >186

These cases establish the radio mean square condition.
Hence rmsn(SS(Wn)) < 2n + 1.

Since the number of vertices is 2n+1 and the labels are unique, it follows that rmsn(SS(Wn)) >
2n+ 1.

Hence rmsn(SS(Wn)) = 2n + 1

Example 2.1 The radio mean square number of some incentric subdivision of spoke wheel
graphs are given in Figl

5

(a) rmsn(SS(Wyg)) =17 (b) rmsn(SS(Wy)) =19
Figure 1
3. Radio Mean square Labeling of Bi-wheel graph

Definition 3.1 The graph W,,, is obtained from the wheels W, and W, by joining the rim
vertices of the two wheels with an edge. Let Wn=C_+ K and W,=C + K where C_is the

cycleuu ...u u and C isthe cycle

ViV, VY .Let V(Wp,) = V(Cp) U {u,}, V(W,) = V(Cn)u{vl} and

12
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E(Wa, 1) = E(Wa) UE(W,) Ufu v }.

Definition 3.2 Bi-wheel graph BW,,, [6] consist of two disjoint copies of wheel which are joined by an edge
between two rim vertices.

Theorem 3.1 rmsn(W,,)=2n+2, n>3
Proof: Clearly there are 2n+2 vertices and diam(BW, ,) = 5.

Define £ : V — N and satisfies the radio mean square condition

(fw)’ + (fv))’

d(u,v) +
(u,v) 5

2 1 + diam(BW,_ ) = 6

Let v be the central vertex of second wheel W,,.

The vertices adjacent to v are labeled sequentially by {v , v ., v, } in counter clockwise

v
direction.

Let u be the central vertex of first wheel W,,.

The vertices adjacent to u are labeled sequentially by {ul, u . ,un}in clockwise direction

e
respectively.

First consider the vertices of W,. Define f: V> N by

3 if  i=1
fv,) = nei b 1=2 , f(v)=n+3
' 2 if  i1=3
i+1 if 4<i<n
4 if i=1
2n+i-1 if  i=2
f(u,) = | £ i3 , f(u)=2n+2
n+1 if 4<i<n

(fw))’ +(f(v))’
2

We check the radio mean square condition d(u,v)+ > 6 holds for

every pairs (u, v) with u # v.

Case a Examine the pair (u, u;),

(fw))” +(fu,))’ . (n+4)"+1

d(u, u,)+
(u, u;) 5 5

Case b Examine the pair (uj, uj), Clearly (u3,u;) satisfies the radio mean square condition.

Subcase 1 Examine the pair (us, u;), 1 # 1
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d(u,,u;) + (f(u3))2;(f(ui))2 > 1+ —1+(n2+4)2 > 34

Subcase 2 Examine the pair (u;, u;), i # 3

2 2 2
du ) + (f(u)))” +(f(w)) - 16+ (n+4) o
2 2
Subcase 3 Check the pair (u;,u;).i,j ¢ {1, 3}
fw)) +(fu)) : :
d(u;,u;) + (fw) 2< (uJ)) > 1+ (n+4) ;(IHS) > 74

Case ¢ Consider the pair (uj,vj)

Subcase 1 Verify the pair (us,v;) satisfies the radio mean square condition. So take j # 3.

(fwy)” + (fvp) | 3{&] > 8
2

d(u;,v;) + 5

Subcase 2 Examine the pair (u;, vj)

Since d(ul,v3) =3, (ul,v3) satisfies the radio mean square condition.

Consider (ul,vj) with j # 3

2
(fu))” +(f(v))) 2]+w16+9l i

d(u;,v;) + 5 5

Subcase 3 Check the pair (ui,vj), i#z1,3

(fw)) + (fv)) (n+4) 19
d(u;, v)) + > 24— 7] > 39
2 2

Case d Consider the pair (u,Vj),
Similar to subcase 3 of case ¢
Case e  Consider the pair (u,, v)

(fu))’ +(f(v))’ 1+(n+3)’
R > 24| | 2 27

Case f Check the pair (u,v)
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d(u,v) + (f(u))zg(f(v))z > 3+ (2n+2)22+(n+3)2 > 78

Case g Verify the pair (v, v)

d(v,v,) + (f(v))2 ;(f(vi))z > 1+ —(n+32)2+4 > 28

Case h Examine the pair (v,, vj)
Subcase 1 Consider to check that the pair (v, v,)
It is easy to check that the pair (Vl, v3) satisfies the radio mean square condition.

Subcase 2 Verify the pair (v,, vj),j # 1

2
f(v 2+ f(v.
d(v,,v) + (f)) + () > 14| 2B s 6
. 2 2
Subcase 3 Examine the pair (Vl, vj),j #3
(fv)) +(8vp) 9425
d(v,,v)) +| — . O S 1{ *’2 —‘2 18

Subcase 4 Check the pair (Vi, vj), i#z1,3 andj=#1,3

2
(f(Vi))2+<f(VJ‘)) . 1+{¥—‘ >32

d(Vi,Vj) + 5

Hence these cases establishes the radio mean square condition.

Therefore rmsn(BW, ,) < 2n+2

Since diam(BW, ,) =5, it follows that 1 and 2 cannot be labels of the same wheel.

This implies rmsn(BW, ,) > 2n+1

But rmsn(BW, ,) < 2n+2

Hence rmsn(BW,, ,) = 2n+2

Example 3.1 For the graph BW,, ;; in Fig 2 , rmsn(BW, ;;) = 24
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17 3

18 24 14 8

19

21 22 12 11
Fig 2

Observation rmsn(BW, ,) = rmsn(BW,.j 4.1) + 2
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