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Abstract :- 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 label f(x) from 1,2,3,.............q+1 in such a way that when each edge e=uv is labeled
with f(e=uv)= f(“)3+f(”)3] (or) lf(“)3+f(”)3j then the edge labels are distinct. In this case f is called Lehmer -3
f@)?+f ()2 f@)?+f )2l

mean labeling of G. In this paper we investigate Lehmer -3 mean labeling of some standard graphs
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I .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 detailed survey Gallian survey [1] is refered and standerd terminologies and
notations are followed from Harary [2]. We will find the brief summary of definitions and informations necessary
for the present investigation.

Definition 1.1
A graph G=(V,E) with P vertices and g edges is called Lenmer -3 mean graph, if it is possible to label vertices x €V
with distinct label f(x) from 1,2,3,............. g+1 in such a way that when each edge e=uv is labeled with
fe=uv)= f(“)3+f(”)3] (or) lf(u)3+f(”)3j then the edge labels are distinct. In this case f is called Lehmer -3 mean
f@)2+f (v)? f)2+f @)
labeling of G.
Definition 1.2
A path P, is obtained by joining u; to the consecutive vertices uj.; for 1<i<n
Definition 1.3
Comb is a graph obtained by joining a single pendant edge to each vertex of a path
Definition 1.4
A closed path is called a cycle of G.
Definition 1.5
Crown is a graph obtained by joining a single pendant edge to each vertex of a cycle
Definition 1.6
A product graph P xP, is called a planar grid P,xP, is called a ladder.
Definition 1.7
ProKy . is a graph obtained by attaching K , to each vertex of P,
Definition 1.8
P, oKy 3 is a graph obtained from the path attaching Ky 3 to each of its vetices
Definition 1.9

Pro Ks is a graph connected by a complete graph Ksin its each vertex

I1. Main Results
Theorem:2.1

(Choky)u Py is a Lehmer-3 mean graph.
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Proof:

Let C,ok; be the crown with uy,u,,........u, vy as the cycle and v; be the pendent vertices adjacent to u;, 1<i<n

Let wy,Ws,...... wp, be the path

Let G be the graph obtained by the union of (C.ok;) Py,
Define a function £:V(G)—{1,2,3,.....q+1} by

fu=i ; I<i<n

f(v)=n+i;  1<i<n

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

Then the distinct edge labels are f(ujui.)=i ;o 1<i<n
f(uivi)=n+1 ; 1<i<n

f(wiwj)=2n+j ; 1<5j<m-1

Thus (CoK;) WPy, forms Lehmer-3 mean graph.

Example: 2.2

The Lehmer-3 mean graph of (Csek; )Py is given below.

Figure -

Theorem: 2.3
(Choky) U(PmeKy) is a Lehmer-3 mean graph.
Proof:

Let G be the given graph.
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Cnok; is the crown with ug,us,....... up,U; as the cycle and v; be the pendent vertices adjacent to u;, 1<i<n.

Let PnoKy be the comb with x4,X,,...... Xm as the vertices and y; be the pendent vertices adjacent to xj, 1<j<m.

Define a function £:V(G) —{1,2,......... qt+l} by
f(u)=i ; 1<isn
f(vi)=n+i ; I<isn

f(x)=2n+(2j-1) ; 1<j<m
flyp=2n+(2j) ; 1sjsm

Then the distinct edge labeling are f(uiui.1)=1 ; I<i<n
f(uivi)=n+1 ; 1<i<n
f(Xij+1)=2n+2j ) 15_]51’1’1-1

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

Hence G forms a Lehmer-3 mean graph
Example:2.4

(Csoky)U(P4oKy) is a Lehmer-3 mean graph.

11 12 13 14 15 16 17
11 13 15 17
. ] . ]
. 14 16 18
Figure - 2

Theorem:2.5
(CroK)UCryis a Lehmer -3 mean graph.
Proof:

Let G be a graph obtained by (C,oK;)UCh,.
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Let C,AK, be the crown with uy,u,,...... u, as a cycle and v; be the pendent vertices adjacent to u;,1<i<n.

Let Cy, be a cycle with wj, 1<j<m  as the vertices.
Define a function £:V(G)—{1,2....... qt+l} by A
f(u)=2i-1 ; 1<izn

f(v)=2i ; I<i<n

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

Thus the edge labels are distinct.

Hence (C oK) Cnis a Lehmer -3 mean graph.

Example:2.6

(CseKy1)UCgis a Lehmer-3 mean graph.

Theorem:2.7
(CroKy) U (PmeKy,) be a Lehmer -3 mean graph.

Proof :

Let G be a graph obtained from the union of (C,eK;) U (PmeKy2).

Let C,oK;be a crown with vertices Uuj,Us....us; V1,Va........Vy.

Let PnoKy, is a path attaching Ky, with vertices wiy,w,,

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

f (W)= 2n+(3i-2) ; 1<j<m

f(x)= 2n+(3i-1) ; 1<j<m

f(y;) = 2n+3i 7 1<5<m

Thus we obtained distinct edge labelings.

Hence (CheKy) U (PmeKy ) isa Lehmer -3 mean graph.
Example:2.8

(CaoKy) U (P4eKy ) isa Lehmer -3 mean graph.

2 4q
1
3
1 2 R 9 11 12 14 15 17 18
7
4 9 10 1 13 15 16 1 19
7
6 5 & .
8 > 10 11 13 14 16 17 19 20
8
]
Figure- 4
Theorem:2.9
(CroKy) U (PmeKy3) be a Lehmer -3 mean graph.
Proof :
Let G be a graph obtained from (CroKy)U(PmeKy ) .
The vertices of CoKibe uy,Us....un; Vi,Vo........ V.
(PmeKy3) be a graph with vertices xg,Xo,........ Xm Y1, Y25eeennn. Yms 2122y e Znm.
Define a function £:V(G)—{1,2,........ qtl} by
f (u)=2i-1 ; 1<i<n
f(vi)=2i ; 1<i<n

f(w)=2n +(4j-3) ; 1<j<m
f(x)= 2n+(4j-2) ; 1<j<m
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fy)=2n+(4j-1) ; 1j<m

fz)=2n+@4))  ; 1gj<m

Thus we get distinct edge labels.

Thus (CheK;) U (PmeKys) isa Lehmer -3 mean graph.
Example:2.10

The Lehmer -3 mean labeling of (CsoK;) U (P3eK, 3) is given below

2

11 14 15 18 19

11 12 13 15 16| 1 1 200 21

12 13 14 16 17 18 20 21 22

Figure -5
Theorem:2.11
(CroKy) U(PreKs) is a Lehmer- 3 mean graph
Proof:
Let G be a graph obtained by (ChoK;)U(PmeKs)
Let (C,oKy) be a graph with vertices uy,Us,....upy; Vi,Vs........vprespectively

Let (PmeKs;) be a graph obtained by joining Pr, with Ks with vertices wj X; y;. 1<j<m respectively
Define a function f: V(G)— {1,2,........q+1} defined by

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

flv)=2i  ; I<i<n

f(w)=2n+(4j-3) ; 1<j<m

fO)=2n+(4j-2) ; 1<j<m

fly)=2n+(4j-1) ; 1<j<m

Thus we get the distinct edge labeling

Hence (C oK) U(PneKs) is a Lehmer- 3 mean graph
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Example: 2.12

The labeling pattern of (C,oK;) U(P40Ks3) is given below

17

20 21

8 5 10 11 11 14 15 15

Figure-6
Theorem:2.13
(Choky) U Ly, is a Lehmer -3 mean graph.
Proof :
Let G be a graph obtained by (Chok;) U L,
Let (Cnoky) be a graph with vertices ug,up....un; Vq,Va........Vy
Let L., be a ladder with m vertices as wq,Wo,........ Wm ) X1, X2..o. ... Xm.
Define a function £:V(G)— {1,2,........q+1} defined by
f(u)= 2i-1 ; 1<i<n
f(vi)=2i ; I<isn
f(wy)=2n+1
f(w)=2n+(3j-3) ; 2<j<m
f(x,)=2n+2
f(x)=2n+(3j-2) ; 2<j<m
Thus the distinct edge labels are obtained.

Hence (Cyeok;) U Ly, is a Lehmer -3 mean graph.
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Example:2.14

The Lehmer -3 mean labeling of (C40k;) L L4 is given below.

2 4
L 3 9 10 11 13 14 16 17
1 2 3 T
7 4 9 12 15 18
5
7 il
y 5 . b
10 n 12 14 15 17 B
8 6
Figure -7
Theorem:2.15
(CroKy ) Py is a Lehmer -3 mean graph.
Proof :
Let G be a graph obtained by (CphoKy ) P
Let (C,oKy,) is a graph with vertices Uj,Us....un; Vi,Va........ Vaand Wy, W, ........ wprespectively.

Let P, be a path with m vertices xg,X,....... Xme
Define a function f: V(G)—{1,2,...... qt+1} by
f(u)=3i-2 ; 1<i<n

f(v)=38i-1 ; I<i<n

f(w;)=3i ; I<isn

f()=3n+j ; 1<j<m

The edge labelings are distinct.

Hence (CheKyz)u Py is a Lehmer -3 mean graph.
Example:2.16

(C40K12)U Ps is a Lehmer -3 mean graph.
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3 5
2
a 6
2 5
1 3
1 1
6 - 13 . 14 - 15 16 .
10| 13 14 15 ?lﬁ 17
10 7
9
12 11 7
8
12 . s
11 9
Figure -8
Theorem:2.17
(CroKyp) U(PmeKy) is a Lehmer- 3 mean graph
Proof:
Let G be a graph obtained by (CheoKy ;) U(PmeKy)
Let (ChoKy,) be a graph with vertices ug,U....up; V1,Va........V0 Wi, Wa,........worespectively
Let (PnoKj) be a comb with vertices Xy, Xs,....... Xm and y1,Ys,...... ym respectively Define a function f: V(G)—
{1,2,.......q+1} defined by
f(u)=3i-2 ; 1<i<n
f(v;)=3i-1 ; 1<isn
f(w)=3i ; 1<i<n

f(x)=3n+(2j-1) ; 1<j<m

f(y)=3n+2j ; 1<<m

Thus the edge labelings are distinct

Hence (ChoKy o) U(PmeKy) is a Lehmer- 3 mean graph.
Example: 2.18

(CeoKy2) U(P4eKy) is a Lehmer- 3 mean graph
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. Figure-9
Theorem:2.19

(CroKyp) U (PmeKy ) be a Lehmer -3 mean graph.

Proof :

Let G be a graph obtained from the union of (C,oKy,) and (PmeKiy) .
Let CnoKj, be a graph with vertices uy,Us,....un; Vi, Vs........vaand Wy,W,........ Wh
Let (PmeKy2) be agraph with vertices Xj,yj,zj; 1<j<m.

Define a function £:V(G)—{1,2,....... qt+l1} by

f(u)=3i-2 ; I<i<n

f (vi)=3i-1 ; 1<i<n

f (w;)=3i ; 1<i<n

f(x)= 3n+(3j-2) ; I<ji<m

f(y;) = 3n+(3j-1); 1<ji<m

f(z))=3n+3j ; 15i<m.

we obtain distinct edge labelings.

Thus (CheKy,) U (PneKy ) isa Lehmer -3 mean graph.
Example:2.20

(CsoKyp) L (P4oKy,) isa Lehmer -3 mean graph.
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16 18 1 21 22 24 25
16 17 19 20 22 23 7 26
L ] L]
17 18 20 21 23 24 26 27
Figure-10
Theorem:2.21
(CroKyp) U(PmeKy 3) is a Lehmer- 3 mean graph
Proof:
Let (ChoKy2)u (PmeKy 3) be a graph obtained from the union of (C,eKj,) and (PmeKy 3)
Let Ug,Up....up; Vi,Va........Vn Wi, Wa,........whbe the vertices of (C oKy ) and let X3,Xo,....Xm ; Y1,Y2,-----Yms

21,23, ....Zm; t1,to,. . ..tmbe the vertices of (PnoKy3)

Define a function f: V(G)— {1,2,........q+1} defined by

f(u)=3i-2 ; 1<i<n
f(v;)=3i-1 ; 1<i<n
f(w;)=3i ;  1<i<n

f(x)=3n+(4j-3) ; 1<j<m

f(y))=3n+(4j-2) ; 1<j<m

f(zj))=3n+(4j-1) ; 1<j<m

f(t)=3n+(4j) ; 1<j<m

Thus we obtain distinct edge labels

Hence (ChoKy o) U(PmeKy 3) is a Lehmer- 3 mean graph
Example:2.22

(CsoKy2) U(P4eKy 3) is a Lehmer- 3 mean graph
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16 19 20 px} pl} 27 23
»/ 2
16 | 17 18 20/ 2 py) 24/ 51 N\
[ ]
277 30
17 18 9 27 n »n B 2%
Figure-11
Theorem:2.23
(CroKy2) U(PmeKs) is a Lehmer- 3 mean graph
Proof:
Let (C,oKy ) be a graph with vertices U;,U,....un; Vi,Va........V0; Wi, Wa,........worespectively

Let (PmeKs) be a graph with vertices x;,y;,zj; 1<j<m respectively

Let G be a graph obtained from the union of (C,oK;,) and (PmoKs)

Define a function f: V(G)— {1,2,........q+1} defined by
fu)=3i-2 ; 1<i<n

f(vi)=3i-1 ; 1<isn

f(wi)=3i ; 1<i<n

f(x)=3n+(4j-3) ; 1<j<m

fy)=3n+(4j-2) ; 1<j<m

f(zj))= 3n+(4j-1) ; 1<j<m

Thus we get distinct edge labeling

Hence (C oKy ) U(PneKsy) is a Lehmer- 3 mean graph.
Example: 2.24

(CsoKy2) U(P4eKy3) is a Lehmer- 3 mean graph
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Theorem:2.25
(CroKy ) Cry is a Lehmer -3 mean graph.

Proof :

Let G be a graph obtained from the union of (C,0Ky,) and Cp,

Let (ChoKy,) is a graph with vertices ug,Up....up; Vi,V

Let C,,be a path with m vertices x;,X,....... Xme
Define a function f: V(G)—{1,2,...... qt+1} by
f (Uu)=3i-2 ; I<i<n

f(v)=3i-1 ; 1<i<n

f(w)=3i ; 1<i<n

f(x)=3n+j ; I<j<m

Thus we obtain distinct edge labels.

Hence (CheKyz)u Cp is a lehmer -3 mean graph.

16 19 23 27

=3

24
16 17 20 21 24 25

1]
28/\
29 30 30

17 18 18 21 22 22 25 26 26

vpand Wy, Wo,........ wprespectively.
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Example:2.26

Lehmer-3 mean labeling of (C40K; ) Cs isgiven below

3 5
2
4 6
2 5 13 13 14
)y 3 - -
1 4
16 14
10 6
7
10 1 15
9
12 7
11 17 15
8
12
. " 16
11 9
Figure-13
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