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Abstract : A graph G = (V, E) with p vertices and q edges is said to be a Root Cube Mean
graph if it is possible to label the vertices xeV with distinct lables f(x) from 1,2, ...,q + 1 in
such a way that when each edge e=wuv is labeled with fle=uv) =

3 3 3 3
[ \[M} or { \[w j, then the resulting edge labels are distinct. Here f is called

a root cube mean labeling of G. In this paper we prove that union related graphs such as Path
union of two cycles, Path union of three cycles, k —Path union of two cycles C,, with path Py,
Path union of two crowns, Path union of three crowns,k —Path union of two crowns C,;, with
path Py all are root cube mean graphs.

Keywords : Graph, Root cube mean labeling, Path, Cycle, Crown.

I. INTRODUCTION
In this paper we consider the graphs which are simple, finite and undirected with p
vertices and g edges. For a detailed survey of graph labeling, we refer to Gallain [2]. For all
other standard terminology and notations, we follow Harary [6]. Root Square Mean labeling
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has been introduced by S.S.Sandhya, S.Somasundaram and S.Anusa in 2014 [7]. Some new
results proved of root square mean labeling of some crown graphs by R. Abdul Saleem and R.
Mani [1]. The concept of root cube mean labeling of graphs has been introduced by R.Gowri
and G.Vembarasi [3] and they also proved that some root cube mean labeling graphs [4,5]. In
this paper, we investigate the root cube mean labeling of union related graphs. Some new
examples are presented and verified. We now give the definitions which are necessary for the
present investigation.

Definition 1.1:
A walk in which u,u, ... u, are distinct is called a path. A path on n vertices is
denoted by B,.

Definition 1.2:
A closed path is called a cycle. A cycle on n vertices is denoted by C,,.

Definition 1.3:
The union of two graphs G, = (V4,E;) and G, = (V,,E;) is a graph G = G, U
G,
with vertex set V = V; UV, and the edge set = E; U E,.

Definition 1.4:

Let G4, Gy, ..., G, n = 2 be n copies of a fixed graph G. The graph G obtained
by adding an edge between G; and G;,4 fori = 1,2, ...,n — 1 is called a path union of G.
Definition 1.5:

The Corona of two graphs G; and G, is the graph G = G; © G, formed by
taking one copy of G; and |V (G,)| copies of G, where the i*" vertex of G, is adjacent to every
vertex in the i*" copy of G,.

Definition 1.6:

The k —path graph P, (H) of a graph H has all length—k paths of H as vertices;
two such vertices are adjacent in the new graph if their union forms a path or cycle of length
k + 1 in H, and if the common edges of both paths form a path of length k — 1.

I1. Main Results
In this paper, we investigate the root cube nean labeling of union related graphs.

Theorem 2.1
Path union of two cycles is a root cube mean graph.
Proof:

Let ayay ...y, and S1 5, ... B, be the vertices of two cycles €, in G.

Let V(G) = {a1a; ...y, B1 B2 - B}
E@G) ={aqaiy; /1<sism—-1JU{fiy1/1<i<m-—-1}U

{amay, BmBr a1Bi}-
Define a function f: V(G) — {1,2,...,2m + 1} by
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fla)=1+i for1<i<m-1

flan) =1
fB)=1+m+iforl<i<m-1
fBn) =1+m

Then the edge labels are distinct.
Hence f is a root cube mean labeling of G.
Example 2.1.1:
The root cube mean labeling of path union of two cycles Cg is given below:

2 8
1 3 7 9
“ere |
Theorem 2.. 6 4 12 10
Path union of 5 cycles is aroot cub: 11 m graph.

Proof:

Let a;ay ... O, 12 - Bm and y1¥5 ... Vi be the vertices of three cycles C,, in G.
LetV(G) = {a1az ... am, B1B2 - By Y1V2 -+ Y}
E@G) ={aiajy; /1<ism—-1U{Bfiy /1 <i<m-—1}
U{yiVirr /1 S i <m— 1} U {anay, @11, BmPr, B1V1 YmV1}
Define a function f: V(G) - {1,2,...,3m + 2} by
fla)=1+i for1<i<m-1

flan) =1
fB)=1+m+ifor1<i<m-1
f(Bm) =m+1

f)=14+2m+ifor1<i<m-1
frm) =2m+1

Then the edge labels are distinct.
Hence f is a root cube mean labeling of G.
Example 2.2.1:
The root cube mean labeling of path union of three cycles Cs is given below:

2 7 12

5 4 10 9 15 14
Figure 2
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Theorem 2.3
k —Path union of two cycles C,, with path Py is a root cube mean graph.
Proof:

Let a;a; ... @y, and B4, ... B be the vertices of two cycles €y, in G.
Let a; = y1Y3 ... Yk = P, be the vertices of the path Py.
Define a function f: V(G) - {1,2, ...,2m + k} by
fla;))=1+i forl<i<m-1
flan) =1
fB)=k+m+i—-1forl1<i<m-1
fBm) =k+m-—1
fd)=m+i-1 for2<i<k-1
Then the edge labels are distinct.
Hence f is a root cube mean labeling of G.

Example 2.3.1:
The root cube mean labeling of k —path union of Cs is given below:

2 6 7 8 10
1 3 9 11
5 4 13 12
Figure 3
Theorem 2.4
Path union of two crowns is a root cube mean graph.
Proof:

Let ayay ... ay, and 10, ... B, be the vertices of two cycles €, in G.
Let aja; ...a,, be the pendent vertices attached at aya, ...a,, respectively and
B1B3 ... B be the pendent vertices attached at 51, ... B respectively.

Define a function f:V(G) = {1,2,...,4m + 1} by

fla)=1+2i forl<i<m-1

flan) =1

fB)=1+2m+2i for1<i<m-1

fBm) =142m

f(aj) =2+ 2i forl<i<m-1

flam) =2

fBH)=2+2m+2ifor1<i<m-1

fBm) =2+2m
Then the edge labels are distinct.
Hence f is a root cube mean labeling of G.
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Example 2.4.1:
The root cube mean labeling of path union of two crowns Cj is given below:

12
10 11
2 9 13 14
15
Figure 4
Theorem 2.5 8 16
Path union of three crowns is a root cube mean graph.

Proof:

Let ayay ...y, B182 - B and ¥1¥5 ... Vi be the vertices of three cycles C,,, in G.
Let aiay...am,B1Bs .. Bm and yi¥s ..¥Vm be the pendent vertices attached at

a1y ..y, 1P - B and y1V5 ... Vi TESpectively.
Define a function f:V(G) = {1,2,...,6m + 2} by

fla)=1+2i fori<i<m-—1
flam) =1

fB)=1+2m+2i for1<i<m-1
f(Bm) =1+2m

f)=14+4m+2i forl<i<m-1
fm) =14+ 4m
f(aj) =2+ 2i forl<i<m-1
flam) =2
fBH)=2+2m+2i forl<i<m-1
f(Bm) =2+2m
fyi)=2+4m+2i forl<i<m-1
fm) =2+4m

Then the edge labels are distinct.

Hence f is a root cube mean labeling of G.

Example 2.5.1:
The root cube mean labeling of path union of three crowns Cj is given below:
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12 20
6 10 1 14 18 19
2 A o 9 13 ® e 17 21 22
15 23
8 16 24
Figure 5

Theorem 2.6
k —Path union of two crowns C,, with path P, is a root cube mean graph.
Proof:

Let ayay ... ay, and 10, ... B, be the vertices of two cycles €, in G.
Let a; = y1Y3 ... Yk = P, be the vertices of the path Py.
Let ajay ...a;, be the pendent vertices attached at aja, ...a,, respectively and
B1B; ... Bm be the pendent vertices attached at B3, ... B, respectively.
Define a function f: V(G) - {1,2, ...,4m + k} by
fla;)) =1+2i fori1<i<m-1
flapn) =1
fB)=k+2m+2i—1 for1<i<m-1
f(Bm) =k+2m—1

f)) =2m+i-1 for2<i<k-1
fla)) =2+ 2i forl<i<m-—1
flam) =2

fBH)=k+2m+2i fori<i<m-1
f(Bm) =k +2m

Then the edge labels are distinct.
Hence f is a root cube mean labeling of G.
Example 2.6.1:
The root cube mean labeling of k —path union of C, is given below::

16
11 12
°
14
18
8 20
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Figure 6
III CONCLUSION
As all graphs are not root cube mean graphs, it is very interesting to investigate graphs
which admits root cube mean labeling. In this paper we prove that path union of some cycle,
crown
are root cube mean graphs. Then, we present six new results on root cube mean labeling of
graphs. It is possible to investigate similar results for several other graphs.
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