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Radio Quotient Square Sum Labeling of a Graph

Swapna Raveendran and T.M. Selvarajan

Abstract--- A radio quotient square sum labeling is a one to one mapping p from V (G) to N satisfying the

[P@1% +p@)?
P@+p©®))

rgssn(G), is the maximum number assigned to any vertex of G. The radio quotient square sum number of G, rgssn

condition d (u, v) + [ 1>1 + dia (G) for all u, v €V (G). The radio quotient square sum number of G,

(G) is the minimum value of rgssn ( p ) taken over all radio quotient square sum labeling p of G. In this paper we

find the radio quotient square sum number of graphs with diameter three, gear graph, S(K,,,.» ) and (W,,0 K3).
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I. INTRODUCTION
Throughout this paper we consider finite, simple, undirected and connected graphs. Let V (G) and E (G)

respectively denote the vertex set and edge set of G. In 2001, Chartrand et al. [1] defined the concept of radio
labeling of P. Radio labeling of graphs is inspired by restrictions inherent in assigning channel frequencies for radio
transmitters. In [3] Selvarajan and Swapna Raveendran, introduced the notion of Quotient Square Sum Cordial
Labeling and studied Quotient Square Sum Cordial Labeling of some standard graphs.. Ponraj et al. [2] introduced
the notion of radio mean labeling of graphs and investigated radio mean number of some graphs. Now, we define

radio Quotient square sum labeling. The symbol [x] stands for smallest integer greater than or equal to x.

Definition 1.1.[3]

Let G = (V, E) beasimplegraphand p: V — {1, 2, ... | V |} be a bijection,
[p@)1* +lp )]
®+p()
cordial labeling if | e, (0) — e, (1)| < 1,where e, (0) and e, (1) denote the number of edges labeled with 0 and labeled

For each edge uv assigned the label 1 if | ] is odd and Qif it is even. f is called quotient square sum

with 1 respectively. A graph which admits a quotient square sum cordial labeling is called quotient square sum

cordial graph.

Definition 1.2 [1]

A Radio labeling of the graph G is a function p from the vertex set V (G) to Z* such that |p(u) — p(v)| + dg(u,
v) = diam (G)+1 where diam (G) and d(u, v) are diameter and distance between u and v in graph G respectively.
The radio number r(G) of G is the smallest number k such that G has radio labeling with max { p(v) : ve V (G)} =
k.
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Definition 1.3
A radio quotient square sum labeling is a one to one mapping p from V (G) to N satisfying the condition d (u, v)

+ [%} > 1 +dia (G) for every u, v € V (G). The span of a labeling p is the maximum integer that p maps

to a vertex of G. The radio quotient square sum number of G, rgssn (G) is the lowest span taken over all radio

quotient square sum labeling of the graph G.

Theorem 2.1

The radio quotient square sum number of the gear graph is (2m + 1).

Proof
Let W}, =C,, + K; where C,, is the cycle and V (K;) = {v}.

LetV (G,,) =V (W, )u{y; 1< i < m}. Alsodia(G3) =3, now we have to prove that,

[p )] +[p ()]
duv)+ [ (@+p®) 124 23)

Label the central vertex v with 1 and label the vertices of degree two on the rim by 2,3and 4, the remaining

vertices of degree 3 by 5,6 and 7.

[pW)]* +[p )]
[—(p(u)+p(v)) 1> 2 for every pair of verticesu and v, u # v.
; ; ; [p@1* +lp )]
[ 1>
Thus we obtain the inequality d (u, v) + [ BT 1

Now dia (G,,) = 4 form = 4, we have to prove that,

[p )12 +[p ()12
+ >
d(uv)+] @Pw+p®) 125

(2.3a)

Label central vertex v with (2m + 1), label the vertices of degree two on the rim by (m + 1), (m + 2), (m +
3), ... 2Zm and label any three vertices of degree 3 and distance between them is 4 on the rim by 1,2 and 3. Label the

remaining vertices by 4,5,...m.

[pW1* +p )]*

If either p(u) >4 or p(v) >4, then | ST P0)

] > 4 and hence (2.3a) trivially holds.

Let 1 <p (u), p(v) < 3, distance between them is 4. Hence (2.3a) holds.

Theorem 2.2
The radio quotient square sum number of the subdivision of complete bipartite graph is (m + n + mn).

Proof

Complete bipartite graph K,, , contains (m + n) vertices , (mn) edges and

E(Kmn)={u; vj; 1<i<m,1<j< n}. Subdivision of complete bipartite graph is denoted by S(K,,,, ) and

contains (m +n + mn) vertices and 2(mn) edges. Let the subdivided vertices of S((K,, , ) be {w; ;1 <i < mn}.

2,ifm=n=1
4, otherwise

dia(S (K))= {
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2 2
[pW)]° +[p()] 1>3 (2.4a).

= = +
Form = n = 1, we have to prove that d(u, v) [(p(u)+p(v))

[p W12 +[p ()12 1>
P@+p®@)

of vertices u and v , u# v. The distance between every pair of vertices is at least 1, therefore d(u, V)

Label the vertex of degree two by 3 and remaining vertices by 1 and 2. Clearly | 2 for every pair

p W% +[p ()]?
g ACD ) e 11C0) it BN . |
[ P@+p®) | =3 . Thus (2.5a) holds

Define a functionp : V(S (K, ,)) > Nbyp(v) = i,1<i<m,
p(w)=(m+ j),1<j<nandpw,)=(m+n+k),1 <k=<mn

dia(S (K, »)) = 4, we have to prove that

d(u, v) + [%1 > 5 forall w, v € V(S (Ky)) - (2.4b)

Case 1: For the pair (v;,w;) and d(v;w;,) =1,1 <i<mand1l <k <mn.

[P @)I% +Ip Wil
d(v, wy) + [W] >1+ 4=1+diam (S (Ky)) -

Case 2: For the pair (u;, w,) and d(u;w,) = 1,1 <i<nand1 <k <mn.

[p @)1? +[p wi)1? _
: 4= TR ] > =5.
s, wie) + 1 oy 121+ 475

Case 3: For the pair (w,w;) and d(w,w;) =2,1 <k,I<mn.

[pwi)I? +ip (w12 1>

>2
(Pwi)+pwp) +6>5.

dwe,w) +

Case 4: For the pair (v;,u;),1 <i<mand1 <j <n.

[P W12 +[p (u))1?
P+ ;)

i +(m+])

d(v, w;) +[ 122+ [ -=122+3=5

Case5:For the pair (u;, w,) and d(u;w,) =3,1 <i<nand1 <k <mn.

[p )]? +lp wi)]?
. + | ————] = >
dCus, wi) + 1= oy 123+ 625

Case 6: For the pair (v;,w,) and d(u;w;,) =3,1 <i<mand1l <k <mn.

[P @)1? +lp Wi)1?
d(v;, + [ —————X=1>3 6>05.
o wi) + 1 warpony 123 F

Case 7: For the pair (v;,v;),i # jand 1 <i,j <m.

[p(w)I? +[p(v))1?

i +j
(PW)+p))) 124+ [ ] >

d(v, v;) + [
Case 8: For the pair (w;,u;),i #jand 1 <i,j <n.

[p w)1? +p (u;)1?
@)+ p ;)

(m+)2+(m+j)?

d(u;, u;) +[ 1>4+ | i 1>5
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Case9: For the pair (wy,w;) and d(w,w;) =4,1 <k,l<mn.

[p (Wi, )12 +[p(w)1?
dwiewn) * 1wy rpony 124+ 625
Hence (2.5b) holds.

Theorem 2.3

The radio quotient square sum number of (W,,0 K,) = (3m +1),m>3
Proof.

Letu, v, v, ... v, be the vertices of the wheel path W,,, of n vertices.

let x; and y; be the vertices of K, , which are joined to the vertex v; of the wheel W,,,, 1< i < m. The resultant
graph is (W,, 0 K;) .The graph (W,,0 K5) contains 4m edges and (3m + 1) vertices. Dia (W,,0 K;) = 4

Define a function p : V(W0 K,)) > N by p(v;) = @Cm + i), 1 < i <m,

px)=i,1<i<m,ply)=(m+i),1 <i<mandp(u)

=0Bm+ 1).
Now it is enough to prove that

[p )] +[p ()]
d(u, v) + [ (@+p®) 125 (25)

Case 1: For the pair (v;,v;), i # jand 1 <i,j <m.

P @)%+ p(v,)12 (2m+i)2+(@2m+j)?
Ao v) +1 »@)+p@))) 1=1+1 Am+it) 1

>2m+2>5.
=1 +diam (W,,0 K,).

Case 2: For the pair (x;x;), i # jand 1 < i,j <m.

[p (D +p(x))])? 242
o) [———
dCxi, 25) + [ () +p(x))) 123+ =5 i+ ]

>3+ 2=5.

Case 3: For the pair (y; y;), i # jand 1 <i,j <m.

PG +p ()12
dyoy) + 1

(7”+i)2+ (771+j)2
+ -_—
@Od+rG;)) ] [

2m+i+j 1

>34+m=>5
Case 4: For the pair (v, x;),i # jand1 <i,j<m.

[p WD +[p (x))]? @m+)?+)?
X))+ T vty 121 Py

>2m+1>5.
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Case 5: For the pair (v;,y;), i # jand 1 <1i,j <m.

P12 +p (v

@m+i)%+ (m +j)2]
P@)+pr;)

12141 3m+i+j

d(vi, y;) +1
5

> (gm) +1>5.

Case 6: For the pair (x;y;), i # jand 1 <i,j <m.

@) +[p ()12

2+ (m+))>?
>2 4 [0
P&D+p;)) 1= [ 1

dCei, ) +1 Mty
>m+2 =5.
Case 7: For the pair (w,v;),1 <j <m.

[P )12 +[p(v))]?

(3m+1)2+(2m+j)2]
(pW+p )

] 21+ [ 5m+1+j

d(u,v;) +[
>(Em)+125.

Case 8: For the pair (u,x;),1 <j<m.

[p @12 +[p (x))]? (Bm+1)2+j2

N+ [ ——— o

dw )+ 1= ampey 122 % M |
>3m+ 2>5.

Case 9: For the pair (u,y;),1 <j<m.

1% +lp )1 1> [(3m+1)2+(m+j)2]
@eW+pO;) T 4m+1+j

>(§m)+125

diwy;) +1

Hence (2.5) holds.
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