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Abstract- A graph & with P vertices and 4 edges is called root
square mean graph if it is possible to label the vertices *€V
with distinct lables f @ from 1.2.--.@ + 1 jn such a way that
when each edge £ = Y% js labeled with

I'f':i.ﬁ':+f':l:3:l or l |',r"1-£'=+f'ivf'=l

f{e'-':uv:]:LI

then the resulting edge labels are distinct. In this case [ is
called a Root Square Mean labeling of & In this paper we
prove that some cycle related graphs such as path union of
cycles, ® —path union of cycles, path union of crowns and
K —path union of crowns are root square mean graphs.

Keywords- Graph, Root Square Mean labeling, Path, Cycle,
Crown.

1. INTRODUCTION

In this paper we consider the graphs which are
simple, finite and undirected with P vertices and % edges. For
a detailed survey of graph labeling we refer to Gallain [1]. For
all other standard terminology and notations we follow Harary
[2]. The concept of Root Square Mean labeling has been
introduced by S.S.Sandhya, S.Somasundaram and S.Anusa in
2014 [4]. In this paper, we investigate the Root Square Mean
labeling of some new connected graphs. Some new examples
are presented and verified. We now give the definitions which
are necessary for the present investigation.

Definition 1.1:

A graph & = (W.EJ with P vertices and 9 edges is
said to be a Root Square Mean graph if it is possible to label
the vertices €V with distinct labels fO)from 1.2....q +1
in such a way that when each edge & = %V is labeled with
Flo = ) = [ I'f':iﬂ:ffl:ujzl o l I'fl:i.ﬁ':f,r":uf':l

N - - , then the
resulting edge labels are distinct. In this case fis called a Root

square Mean labeling of G-

Page | 786

Definition 1.2:

A walk in which ¥1%z-Un gre distinct is called a
path. A path on ™ vertices is denoted by B,

Definition 1.3:

A closed path is called a cycle. A cycle on ™ vertices
is denoted by £n.

Definition 1.4:

The union of two graphs G: = (V.Ei) ang
G =(.E) js a graph G =0Gi Y Gwith vertex set
V' =V, UV: and the edge set = £1 VY Ez,

Definition 1.5:

The Corona of two graphs ©: and &z is the graph
G =G; O G; formed by taking one copy of G: and V(G
copies of Gz where the i™" vertex of Gt is adjacent to every
vertex in the i copy of Gz.

Definition 1.6:

Let G1:Gz..Gn = 2 pe 1 copies of a fixed graph
G. The graph & obtained by adding an edge between & and
Giv1for t = L.2....n —1js called a path union of &.

Definition 1.7:

The ¥ —path union of two cycles Cr is the graph
obtained by joining two vertices from two copies of C» by a
path Fx of length & — 1,

I1. MAIN RESULTS

In this paper, we investigate the Root Square Mean
labeling of some cycle related graphs.
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Theorem 2.1

Path union of two cycles = is a Root Square mean
graph.

Proof:

Let ¥1¥z-Un gnd Y1 ¥z - ¥n be the vertices of two cycles in
&

Let V(6) = {uyuz oty vywz v}

E@G) =luu, fl=i=n—-1Dulvw,/lzsisn—
SR RVELTIRTAECIE AR IO N

Define a function f:V(6) = {1.2...2n + 1} py

flud=i+1 frl=ziz=n-1
flug) =1

fle)=n+2+ifgrlzi=n-—1
flu,)=n+2

Then the edge lables are distinct.
Hence f is a Root Square mean labeling of C-

Example 2.1.1:

The Root Square mean labeling of path union of two
cycles Cs is given below:

5 10

Figure 1

Theorem 2.2

Path union of three cycles £= is a Root Square mean
graph.

Proof:
Let YiUz ey gnd VilVz ¥ gnd WiWz - Whn be the vertices

of three cycles in C.
Let V(6D = {uguy oo . 007 oot wywy oo Wi
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EG) ={uu, flsi=n—-1ulyw,,/lsisn-
Nufww,, /l<i<n-1}U
{uﬂul,ulvl, T 17y, 7y Wy, W, wl}

Define a function fiV(6) = {1.2,m.3n + 3l py

Flud=i+1 fyrl=iz=n-—-1
flugd=1
F)=n+2+iglsisn-1
Flog) =n+2
Fwl=2n+4+ifprl=zi=n-—1
Fluw,d=2n+4

Then the edge lables are distinct.
Hence f is a Root Square mean labeling of &-

Example 2.2.1:

The Root Square mean labeling of path union of three cycles
Lz is given below:

Figure 2

Theorem 2.3

The % —path union of two cycles Cr with path & is a
Root Square mean graph.

Proof:

Let ¥3Uz-Upn and Vi¥2 - Vn be the vertices of two cycles Cn
in G
in®,

Let %1 = WiWz ... Wi = ¥4 e the vertices of the path .

Define a function f:V(6) — {1.2...2n + &} py
Flud=i+1 forlzizn—1
flugd=1

flogd=n+k+1+ifrl=i=n—1
Flo)=n+k+1
fFlwl=n+ifr2=i=k-1

Then the edge lables are distinct.

Hence f is a Root Square mean labeling of &-

Example 2.3.1:
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The Root Square mean labeling of ¥ —path union
of is given below:

2 7 8 E in 15
5
1 1z 14
5
4 16 15
Figure 3
Theorem 2.4

Path union of two Crowns £ is a Root Square mean
graph.

Proof:

Let ¥3Uz-Upn and Vi¥z - Vn be the vertices of two cycles Cn
inG.
Let 41.Uz. . Uy be the pendent vertices attached at %1%z - Un

respectively and ¥i- ¥z - ¥n be the pendent vertices attached
at Y1z - Tn respectively.

Define a function f:V(6) = {1.2,....4n + 1}y

flud=2+1 frl=iz=n-1

Flugd =1
fod=n+2i+lfplsisn—1

flu,)=2n+1

Fud=2i+2 fp1zign-1

flu,) =2
fle)=2n+2i 42, 1<isn—1

flog)=2n +2

Then clearly the edge labels are distinct.
Hence f is a Root Square mean labeling of G-

Example 2.4.1:

The Root Square mean labeling of path union of two crowns
C4'is given below:
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4 1z
& 10 11
5 9 13 14
1t
: 16
Figure 4

Theorem 2.5

Path union of three Crowns £ is a Root Square mean
graph.

Proof:

Let Ugllg ey ¥yl .t gnd Wi Wz o

three cycles Crin G.

Wy be the vertices of

Let YpUz.wlly ViVoeo¥y and WL Wo.Wn be the
pendent vertices attached at 1:%z:-w:ln Vi Vzewa ¥y gngd
Wy, Wy W respectively.

Define a function f:V(6) — {1.2,....6n + 2}y
Flud=2i+1 gorlsisn—1

fluy) =1
fFled=2n+2i+1g,1=izn—-1
flg,)=2n+1
fFwd=dn+2i+lgprl<isn—1
Flwy)=4n+1
fFlud=2i+2¢,1=isn-1
Fluy) =2
flud=n+2i+ 2 1=<izn-1
Flapl=2n+2
fwl=dn+2i4+2p1=izsn—1
Flwg) =4n + 2

Then clearly the edge labels are distinct.
Hence [ is a Root Square mean labeling of G-
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Example 2.5.1:

The Root Square mean labeling of path union of three
crowns C4 is given below:

11

o

22

24

Figure5

Theorem 2.6

The & —path union of two Crowns &= with path & is
a Root Square mean graph.

Proof:

Let Y1%z-2n and ¥1¥z - ¥n be the vertices of two cycles Cn
in G,

Let %1 = Wi. Wz, ... Wi = V3 pe the vertices of path Fx.

Let U1.lz, ﬂr- and ¥i¥z.-. ¥ be the pendent vertices
attached at Y1+%z: =+ Un and ¥1- Y. -+ T respectively.

Define a function f:V(6) = {1L.2,....4n + &} py
flud=2i+1fqrl=zi=n—1

flug) =1
flv)=n+k+2i—-1fyl=siz=n—1
flo,)=2n +k-1

fwd=2m+i-1 for2=izk-—1
flun) =2
fwd=2n+k+2i grlziz=n-1

flol=2n +k
Then clearly the edge labels are distinct.
Hence f is a Root Square mean labeling of G-
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Example 2.6.1:

The Root Square mean labeling of ¥ —path union of
C4'is given below:

Figure 6
111. CONCLUSION

As all graphs are not Root Square Mean graphs, it is
very interesting to investigate graphs which admitsRoot
Square Mean labeling. In this paper we present siXx new
results on Root Square mean labeling ofgraphs. Analogous
work can be carried out forother graph families.
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