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ABSTRACT

A graph G = (V, E) with p vertices and ¢ edges is called a Lehmer-3 mean graph if it is
possible to label the vertices xe ¥ with distinct labels f(x) from 1.2.....g + lin such a way

S@)' + ()’ w (Or){f(uf AG)
f@) +f)’ f@)? +f()’
the edge labels are distinct. In this case /" is called a Lehmer-3 mean labeling of G. In this
paper we prove that Lehmer-3 mean labeling of cycle related graphs.AMS subject classification:
05C78

Keywords: Lehmer-3 mean labeling, Lehmer-3 mean graph, Corona.

that when each edgee = uv is labeled with /~ (uv) =[ Jthen

1.INTRODUCTION
The graphs considered here are simple, finite and undirected graph. The graph G =

(V,E) has p vertices and g edges. For a detailed survey of graph labeling, we refer to Gallian
[1]. For all other standard terminology and notations, we follow Harary [2]. The concept of
Lehmer-3 mean labeling was introduced by S. Somasundaram, S.S. Sandhya and T.S.

Pavithra [3].

2. Main Results
Definition 2.1:The corona G,©G, of two graphs G, and G, is defined as the graph G

obtained by taking one copy of G, (which has p, vertices) and p, copies of G, and then

th

joining the ;” vertex of G, to every vertices in the i copy of G, .
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Theorem 2.2
The Graph £, ©C,, is a Lehmer-3 Mean Graph for any 72,7 = 3.

Proof:
Let{ujal <jsmy 1<i<n-11<;< m} be the vertices and
le, 1< j<m—l,e;,1<i<n1<j<mfbethe edges which are denoted as in Figure
1.1
u, € u, €, XX u,
€ € €x €y Em
vll Vln 1 VZ] v2n 1 an-l
elz ean eZZ e2n2 emn-l
VIZ Van VZZ v2n 2 an-l

100 [N ) 100 00

Figure 1.1: Ordinary labeling of 2, ®C,

Case(i)n is odd
First we label the vertices as follows:
Forl<j<m

SW;))=n+D-D+1

Forl</j=<m

2i+(m+)(i-1)  for 1<i<? -

-1
fy) = n+1 :
(n+D)(j-1)+2n-2i+1 for TSiSn—l

Then the induced edge labels are:

Forl<j<m-1

)=+

Forl</j<m
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G-Dn+1)+2i-1 for1<i<™"=1

f*(eij): 2
=D+ D) +2n-i+1) for ”T”gign

Case (ii)n is even
First we label the vertices as follows:
Forl<,j<m

Jw;))=m+D(-D+1
For 1</j<m

(G-Dn+D)+2  for 1<i<Z
f(vij): 2

n+2

(j-Dm+1)+2n-2i+1  for 5

<i<n-1

Then the induced edge Labels are:

For 1<;j<m-1

Sie)=(m+1))
For 1</<m

G-Dm+D)+2i-1  for ISisg
n+2
2

f(ey)=

<iln

(J-Dn+D)+2(n—-i+1) for

Therefore, the edge labels are all distinct. Hence, the graph £, ®C, is a Lehmer-3 mean
graph.
Example:

Lehmer-3 mean labeling of £Z&C5 is shown in Figure 1.2
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1 6 7 12 13 18 19 % 25
1 2 7 8 13 14 19 20 25 26
2 38 9 14 15 20 21 26 27
3 49 10 15 16 21 22 27 28
4 5 5 10 11 11 16 17 17 22 23 23 28 29 29
Figure 1.2: Lehmer-3 Mean labeling of Z,®C
Definition 2.3

The graph (£,,,C,,) is obtained from m copies of C,and the path P,:u,us,us,...,u, by

joining u; with the vertex v of the i”copy of C, by means of an edge forl <i <m .
Theorem 2.4

The Graph (£, C,) is a Lehmer-3 Mean Graph for any 7,7 =3
Proof:

Let {u_,-,WA,-,l <jsmy,1<i<n-11<;< m| be the vertices and

{ej, l<j<m-la,l1<j<me,;,l<i<nl<;j< m}be the edges which are denoted as in

Figure 1.3.

em-lZ

Vm-lZ

o0 e LY L) o0 e o0 e

Figure 1.3: Ordinary labeling of (£,,,C,)
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Case (i)n is odd
First we label the vertices as follows:
Forl<j<m

Sw;)=0=Dn+2)+1

Sw) =G -Dn+2)+2

Forl<sj=m

(G-D(n+2)+2i+1 for1<i<?
Jvy) = n+1 ’
(j-D(n+2)+2(n—-i+1) for 5 <i<n-1
Then the induced edge labels are:
Forl1<j<m-—1
fe)=(n+2))
Forl<,/j<m
Sa) =G -Dn+2)+1
Forl<j=m
(G=1)(n+2)+2i forlSiSnTH

f*(eij):
G=Dn+2)+(2i+2m+3)  for nTHsign

Case (i) n is even

First we label the vertices as follows:

Forl<j=<m
Sw;)=0G-Dn+2)+1
Sw)=0U-Dn+2)+2

Forl<j<m
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(G-D(n+2)+2i+1 for1<i<Z
f(v,.j)= n+2 :
(G-D(mn+2)+2(n-i+1) for <i<n-1

Then the induced edge labels are:
For1<j<m—1 f"(e,)=(n+2)j
For1<j<m f(a))=(-Dn+2)+1
Forl</j=<m
(G-D(n+2)+2i forl<i<™
N B 2
S (ey) = n+2
(j-D)(n+2)+(-2i+2n+3) for <i<nm

Therefore, the edge labels are all distinct. Hence the graph (£,,.C,)is a Lehmer-3 mean
graph

Example:

Lehmer-3 mean labeling of (£, C,) is shown in Figure 1.4

6 7 12 13 18 19 24 25
7z 13 19 25
8 14 20 26
8 9 14 15 20 21 26 27
4 9 10 15 16 21 22 27 28
10 11 16 17 22 23 28 29
11 17 23 29

Figure 1.4: Lehmer-3 mean labeling of (/,C )
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