International Journal of Scientific and Innovative Mathematical Research (IJSIMR) -~
Volume 5, Issue 5, 2017, PP 1-7 \
ISSN 2347-307X (Print) & ISSN 2347-3142 (Online)

DOI: http://dx.doi.org/10.20431/2347-3142.0505001
www.arcjournals.org

k- Super Lehmer-3 Mean Graphs

S. Somasundaram

Professor
Department of Mathematics
Manonmaniam Sundaranar University, Tirunelveli, India
S.S. Sandhya

Assistant Professor
Department of Mathematics
Sree Ayyappa College for Women, Chunkankadai, India
T.S. Pavithra

Research scholar
Manonmaniam Sundaranar University, Tirunelveli, India

*Corresponding Author: T.S. Pavithra, Research scholar Manonmaniam Sundaranar University
Tirunelveli, India.

Abstract: Let f:V(G)—{1,2,3,......k+tp+q-1} be an injunctive function , For a vertex labeling the induced
: —i ic defi _ [faP+r@)? f@3+f @)° - i i
edge labeling f(e=uv) is defined by f(e)= [f(u)2+f(v)2] (or) lf(u)2+f(v)2 , then fis called k-super Lehmer-3

mean labeling if (f(V(G) v {f(e):e €E(G)}={kk+1,k+2,......k+tp+q-1}. A graph which satisfies this labeling
condition is called k-super Lehmer-3 mean graph.
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1. INTRODUCTION

A graph considered here are finite, undirected and simple. The vertex set and edge set of a graph are
denoted by V(G) and E(G) respectively. For standerd terminology and notations we follow
Harrary[1]. S Somasundaram & S.S Sandhya introduced the concept of Harmonic Mean Labeling of
Graphs in [2] and its basic results was proved in [3] and [4].We will provide a brief summary of other
informations which are necessary for our present investigation.

Definition 1.1

A graph G=(V,E) with P vertices and q edges is called Lehmer -3 mean graph. If it is possible to
label vertices x €V with distinct labels f(x) from 1,2,3,............. g+1 in such a way that when each
f(u)3+f(v)3] (o) lf(u)3+f(v)3
f)?+f (v)? f?+f ()2
this case “f ” is called Lehmer -3 mean labeling of G.

Definition 1.2

edge e=uv is labeled with f(e=uv)= J , then the edge labels are distinct. In

Let £:V(G)—{1,2,.....p1tq} be an injective function .For a vertex labeling “f ” the induced edge

3 3 3 3
labeling f(e=uv) is defined by ,f(e)= [%] (or) [%J then f is called Super Lehmer -3

mean labeling ,if {f (V(G))} v {f(e))e € E(G)} ={1,2,3,.....p+q}, A graph which admits Super
Lehmer -3 Mean labeling is called Super Lehmer -3 Mean graph
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Definition 1.3

Let :V(G)—{1,2,3,...... k+p+q-1} be an injunctive function , for a vertex labeling the induced edge
: —) ic dfi _ [fa’+f@)° f)+f @)° .

labeling f(e=uv) is defined by f(e)= [W] (or) Wj then f is called k-super Lehmer-3

mean labeling if (f(V(G)u {f(e):e €E(G)}={kk+1 k+2,...... k+p+qg-1}. A graph which satisfies this

labeling condition is called k-super Lehmer-3 mean graph.

2. MAIN RESULTS

Theorem 2.1

Any path is a k- Super Lehmer-3 mean graph.

Proof :-

Let P, be a path of n vertices ug,u,,...... Up.

We define a function f:V(G)— {kk+1k+2,...... k+p+q-1} by
f(u)=k+(2i-2) ;i=1,2,3,....n

The edges are labeled with

f(uilirg)= k+(2i-1) ; 1<i<n-1,

Then we get distinct edge labels in which both f(V(G)u E(G)) gives the values from
{kk+1,k+2,...... k+p+q-1}. Thus any path forms a k -super Lehmer 3 mean graph.

Example 2.2
Let us check with k=20 upto 5 vertices we get.

21 23 25 27

- - & - -
20 22 24 26 28
Figure- 1
Theorem 2.3

Any (P,OK}) is a k-Super Lehmer-3 mean graph.
Proof :-

Let P, be a path with n vertices K; be a pendant vertices from each vertex of the path P, . let the
vertices of P, be ug,u,,....u, and that of the pendant vertices be vi,vs.,....v,.

We define a function £:V(G)— {kk+1,k+2,...... k+p+q-1} by
f(u)=k+(4i-4)  ; 1<i<n

f(v)=k+(4i-2) ; 1<i<n.

The edge labelings are

f(uiig)=k+(4i-3) ;1<i<n-1,

f(uivi)=k+(4i-1) ;1<i<n-1.

Thus the union of vertices of G and edges of G together equals {kk+1,k+2,...... k+p+q-1} which are
all distinct and hence forms a k-Super Lehmer-3 mean graph.

Example 2.4

12-Super Lehmer-3 mean labeling pattern on (P,OK,) is given below.
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12 15 16 19 20 23 24
" - w ]
13 17 71 25
. ] - .
14 18 22 26
Figure-2

Theorem 2.5
Any graph obtained by attaching C; to an end vertex of P, is a k-Super Lehmer-3 mean graph.
Proof :-

Let G be a graph obtained by attaching C; to an end vertex of P,, . let the vertices of P, be uj,us,....u,
and the vertices of the cycle C; be u,vw.

Define a function f:V(G)— {k,k+1,k+2,...... k+p+q-1} by
f(u)=k+(2i-2) ; 1<i<n,

f(v)=k+2n and

f(w)= k+(2n+3)

Thus the edges obtained are all distinct. Also f(V(G)u E(G)) ={k,k+1,k+2,...... k+p+q-1}. Hence this
graph G admits a k- Super Lehmer-3 mean graph.

Example 2.6
We obtain a graph by giving the value of k=100 we get.

108
107 110
101 103 105
L & -
100 102 104 106 109 111
Figure-3

Theorem 2.7
NP, is a k-Super Lehmer-3 mean graph.
Proof:-

Let n be the number of graphs and m be the number of vertices of each path. Let u;;, 1<i<n, 1<j<m be
the vertices of nP,,, . The edge set is E={ujujj:1/1<i<n, 1<j<m-1}.

Let us define a function f;V(nP) )— {kk+1,k+2,...... k+p+qg-1} by

f(ug)=k+(2m-1)(i-1)+(2j-2)
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Then the edge labels are all distinct such that (f(V(G)u E(G)) ={k,k+1,k+2,...... k+p+qg-1} which is a
k-Super Lehmer-3 mean graph.

Example 2.8
50 -Super Lehmer-3 mean labeling of 4Ps graph is shown below.

51 53 55 57
L . L 3 L & &
50 52 54 56 58
60 62 64 66
[ 2 L 3 & & &
59 61 63 65 67
69 71 73 75
L & & & &
68 70 72 74 76
78 80 82 84
[ L 3 & & &
77 79 81 83 85
Figure-4
Theorem 2.9
P.(PnOk,) is a k-Super Lehmer-3 mean graph.
Proof:-

Let G be a graph obtained from the union of two graphs P,and POk, consider the vertices of P, as
Uq,Uy,.....us.and the vertices of the comb POk, be v;,w, where 1<I<m.

We define a function f:V(G)— {kk+1,k+2,...... k+p+q-1} by

f(u;)=k+(2i-2) ; 1<i<n

f(v)=k+(2n-2)+(2j-1) ;j=1,3,5,....2m-1

f(wy)=k+(2n-2)+(2j-1) ; j=2.,4,6,....2m where 1<I<m

Then the edge labels are all distinct such that (f(V(G)u E(G)) ={kk+1,k+2,...... k+p+q-1}. Thus
Pn(PmOky) is a k-Super Lehmer-3 mean graph.

Example 2.10

A 25-Super Lehmer-3 mean labeling of P4(PsOk;) is

26 28 30
& w L . ]
25 27 29 31
32 35 36 39 40 43 44 47 48 51 52
»
33 37 4 a5 45 53
- . L . L b
34 g 42 46 50 54

Figure-5
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Theorem 2.11

P, union graph obtained by attaching C; to an end vertex of P, is a k-Super Lehmer-3 mean graph .
Proof :-

Let G be a graph with vertices be uy,U,,.....u,, Vi,Va,....vm,W,X respectively.

A function defined by f:V(G)— {kk+1,k+2,...... k+p+q-1} by

f(u))=k+(2i-2) ; 1<i<n

f(vj)=k+(2n-2)+(2j-1) ; 1<j<m

f(w)=k+(2n-2)+(2m+1)

f(x)=k+(2n-2)+(2m+4)

Thus the edge labels obtained are all distinct so that (f(V(G)u E(G)) ={kk+1k+2,... k+p+q-1}.
Hence P, union graph obtained by attaching C; to an end vertex of P,, is a k -Super Lehmer-3 mean
graph .

Example 2.12

100 -Super Lehmer-3 mean labeling is

n 101 . 103 N 105 . 107 109 _
100 102 104 106 108 110
119
118 121
. 112 114 ~ 116
= 1 120 122
11 113 115 117
Figure-6

Theorem 2.13

The union of comb and a graph obtained by attaching C; to an end vertex of P, is a k-Super Lehmer-3
mean graph.

Proof:-

Let G be the union of graphs. Let its vertices be uy,Us,....un, V1,Va,....Vn,Wi,Wo,...Wn,X,Yy respectively.
Let us define a function f:V(G)— {kk+1,k+2,...... k+p+q-1} by

f(u)=k+(4i-4) ; 1<i<n

f(vi)=k+(4i-2) ; 1<i<n

f(w))=k+(4n-2)+(2j-1) ; 1<j<m

f(x)=k+(4n-2)+(2m+1)

f(y)=k+(4n-2)+(2m+4)

The edge labels are all different and (f(V(G)u E(G)) ={k.k+1,k+2,...... k+p+qg-1}. Thus G forms a k-
Super Lehmer-3 mean graph.
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Example 2.14
1000-Super Lehmer-3 mean labeling of G is given below.

1000 1003 1004 1007 1008 1011 1012
- o & -
1001 1005 1009 1013
L ] ] a L ]
1002 1006 1010 1014
1023
1022 1025
1016 1018 1020
L &
1015 1017 1019 1021 1024 1026
Figure-7

Theorem 2.15
NP, (P\Oky) is a k- Super Lehmer-3 mean graph.
Proof:-

Let G be a graph of nP,, P,Ok; union graphs. Let the vertices be u;; where 1<i<n, 1<j<m, v,,w, where
1<p<l.

We define a function f:V(G)— {kk+1,k+2,...... k+p+q-1} by
f(ui)=k+(2m-1)(i-1)+(2j-2)

f(vp)=k+(2m-1)(n-1)+(2m-2)+(2s-1) ; s=1,3,5,7,....21-1
f(wp)=k+(2m-1)(n-1)+(2m-2)+(2s-1) ; s=2,4,6,8,.....21 and 1<p<l

Then the edge labels are all distinct. Thus (f(V(G)u E(G)) ={kk+1,k+2,...... k+p+q-1} and hence
NP, (P\Ok,) is a k-Super Lehmer-3 mean graph.

Example 2.16

72 -Super Lehmer-3 mean labeling of G is given below.
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73 75 77
- - - -
72 74 76 78
80 82 a4
- - - oy
79 81 83 85
a7 89 91
- - & .
86 a8 a0 92
93 96 97 100 101 104 105 108 109
- * & L [
94 o8 102 106 110
L . ] . .
a5 99 103 107 111
Figure-8
Remark 2.17

nPnuKkite is a k-Super Lehmer-3 mean graph.
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