OPEN 8ACCESS

Power-3 Heronian Mean Labeling of Graphs ®

International Journal of Engineering and Advanced Technology (IJEAT)
I SSN: 2249 — 8958 (Online), Volume-9, Issue-4, April, 2020

Chack Tar
updates

M .Kaaviya Shree, K.Sharmilaa

Abstract: Let 6 = (V,E) be an undirected graph having a
vertices and b edges. Now, defining a function say,B:V(G) —
{1,2,3,...,b + 1} is called Power-3 Heronian Mean Labeling of
a graph G if we could able to label the vertices x € V with
dissimilar elements from 1,2, ...,b + 1 such that it induces an
edgelabeling B*: E(G) — {1,2,3, ..., b} defined as,

B(e=uv) = 7/’(“)3+(ﬁ(u>f(v))f+ﬁ(v)3 '

is dissimilar for all the edgese = uv € E. (i,e) It intimates that
the dissimilar vertex labeling induces a dissimilar edge labeling
on the graph. The graph which owns Power-3 Heronian Mean
Labeling is called an Power-3 Heronian Mean Graph. In this, we
have advocated the Power-3 Heronian Mean Labeling of some
standard graphs like Path, Comb, Caterpillar, Triangular Snake,
Quadrilateral Snake and Ladder.

Keywords : Power-3 Heronian Mean Labeling, Power-3
Heronian Mean Graph, Path, Comb, Caterpillar, Triangular
Snake, Quadrilateral Snake and Ladder.

I. INTRODUCTION

The graph G we considered here are simple, finite and
undirected graphs. V(G) and E(G) represents the vertex set
and the edge set of a graph G. For graph theoretic
terminology, we refer to Harary.F [2] and Gallian.J.A [1].
The notion of Mean Labeling of graphs was introduced by
Somasundaram.S and Ponrgj [3] in 2003. Sandhya.S.S, Ebin
Raja Merly.E and Deepa.S.D [4] introduced the notion of
Heronian Mean Labeling of graphs in 2017. On the same
lines we define and study Power-3 Heronian Mean
Labeling of graphs.

[I. BASIC DEFINITIONS

The upcoming basic definitions are needed for the current
study.
A. Definition

Generaly, Path is represented by a walk having
dissimilar vertices. A Path is represented by B, . The Path B,
has n verticesand n — 1 edges.
B. Definition

Comb is attained by attaching a complete graph K, to
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each vertex of a path. Generaly, it gas 2n vertices and
2n — 1 edges.

C. Definition

Caterpillar is attained by removing the pendant vertices
of apath from thetree. It has 3n verticesand 3n — 1 edges.

D. Definition

A Triangular Snake T, isattained by attaching every
pair of vertices of a path to another new vertex. (i,e.,) we
can replace each edge of apath B, by acyclic graph C; .
Generdly, it has 2n + 1 vertices and 3n edges.

E. Déefinition

A Quadrilateral Snake Q,, is attained by attaching
every pair of vertices of apath to another two new vertices.
(i,e.,) we can replace each edge of apath B, by acyclic
graph C, . Generadlly, it has3n — 2 verticesand 4n — 4
edges.

F. Definition

The Ladder L, isthe product graph P, X B, . L, has
2n verticesand 3n — 2 edges.

1. MAINRESULTS

Theorem: 1
For every n, Path P, issaid to be a Power-3 Heronian Mean
graph.
Proof:
Let us consider a Path B, having the vertices
Uy, Uy, Us, ..., Uy Of length n. Generally, the gragh P, have n
verticesand n — 1 edges.
Now, defining afunction 8: V(B,) = {1,2,3,...,b + 1} by
Bu) =i ,where i =1,2,...,n

Then the induced edge labels are given by,

B (ujujpq) =1 ,where i =1,2,....,.n—1
Then we attain adissimilar value for the edges.
Therefore, B, is said to be a Power-3 Heronian Mean graph.

u,=2 u,=4 ug=6 ug=8

ug=1 u3=3 uz=5 u;=7
Figurel: Pg
Theorem: 2
For every n, Comb B, ©® K; issaid to be a Power-3
Heronian Mean graph.
Proof:
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Let P, © K; be a comb attained by attaching a complete
graph K; to each vertex of B, . Generally, it has 2n vertices

and 2n — 1 edges.
Now, defining afunction 8: V(G) - {1,2,3,...,b + 1} by

2i ,wherei=1

Bu;) = { 2i—1 ,where i=23,..,n
i ,Wherei =1

Bvy) = { 2i ,where i =2,3,..,n

Then the induced edge labels are,
B (uu;yq1) = 2i ,where i =1,2,..,n—1

B*uv) =2i—1 ,where i = 1,2,...,n
Then we attain adissimilar value for the edges.

Therefore, P, © K is said to be a Power-3 Heronian

Mean graph.
u,=2 u,=3 uz=5 uy=7 uz=9
2 4 6 8
1 3 5 7 9
v4=1 vo=4 V=6 v,=8 v5=10
Figure2: Ps O Ky
Theorem: 3

Assume G be a graph attained by joining a single edge to the

two sides of each vertex of B,. Then, G issaid to bea
Power-3 Heronian Mean graph.
Proof:

Assume G be a graph attained by joining a single edge to the
two sides of each vertex of P,. Let B, be a path
Let u; and w; be the pendant vertices
adjacent to v;. Generdly, it has 3n vertices and 3n —1

V1, Vg, V3, e, Up.

edges.
Now, defining afunction 8:V(G) - {1,2,3,...,b + 1} by

Bu;) =3i—2 ,Where i =1,2,...,n
Bv)=3i—1 ,Where i =1,2,...,n
Bw;) = 3i ,where i =1,2,...,n

Then the induced edge labels are given by,
B*(vvipq) = 3i ,Where i =1,2,...,(n—1)
B*(viu) =3i—2 ,Where i =1,2,...,n
B*(viw;) =3i—1 ,Where i =1,2,...,n
Then we attain adissimilar value for the edges.

Therefore, G issaid to be a Power-3 Heronian Mean graph.

=11

Figure 3: Caterpillar
Theorem: 4
Triangular Snake T, issaid to be a Power-3 Heronian
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Mean graph.

Proof:

Assume T, be a Triangular Snake. It is attained by

attaching every pair of vertices of a path to another new

vertex say v; . (i,e.,) we can replace each edge of a B, by a

cyclic graph C; . Generdly, it has 2n + 1 vertices and 3n

edges.

Now, defining afunction 8:V(G) - {1,2,3,...,b + 1} by
B(u;)=3i—2 ,where i =1,2,...,n

B(v)=3i—-1 ,where i =1,2,...,n
Then the induced edge labels are given by,
B*(ujuj) =3i—1 ,where i =1,2,...,(n—1)
B*(uv;) =3i—2 ,where i =1,2,...,(n—1)
B (uj1v;) = 3i ,where i =1,2,...,(n—1)
Then we attain adissimilar value for the edges.
Therefore, T,,, is said to be a Power-3 Heronian Mean graph.

v3=8 =1

VS=14

Figure4: Tg
Theorem: 5
Quadrilateral Snake Q,, issaid to be a Power-3 Heronian
Mean graph.
Proof:

Assume Q,, be a Quadrilatera Snake. It is attained by
attaching every pair of vertices of a path to another two new
verticessay v; and w; . (i,e.,) we can replace each edge of a
P, by a cyclic graph C, . Generdly, it has 3n — 2 vertices
and 4n — 4 edges.

Now, defining afunction 8:V(G) — {1,2,3,...,b + 1} by

Blu;)=4i—3 ,Where i =1,2,...,n
Bv;) =4i—-2 ,where i =1,2,...,n
Bw;)) =4i—1 ,where i =1,2,...,n

Then the induced edge labels are given by,

B (uuq) =4i—1 ,where i =1,2,..,(n—1)
B*(uv;) = 4i—3 ,where i =1,2,...,(n—1)

B (ujpq1v;) = 4i ,where i =1,2,...,(n—1)

B*(vw) =4i—2 ,where i =1,2,...,(n—1)
Then we attain a dissimilar value for the edges.
Therefore, Q,, is said to be a Power-3 Heronian Mean
graph.

0 =1 vl

1 Wy=15

U,75 7 uy=9 1

Figure5: Q4

Theorem: 6

Ladder L,, is said to be a Power-3 Heronian Mean graph.
Proof:
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Assume L, denote a Ladder graph. Let uq,u,,...,u, and
vy, Vy, ..., Uy bE the vertices of two paths having length n in
the graph L,,. Join u;, v;. Generally, it has 2n vertices and

3n — 2 edges.
Now, defining afunction 8: V(G) - {1,2,3,...,b + 1} by
_(3i—2 Jif 1=13,5,...,n
Blu) = {31’ -3 Jif =246, .1

B(w)=3i—-1 ,where i =1,2,...,n
Then the induced edge labels are,
B*(uju;p) =3i—1 ,where i =1,2,...,(n—1)
B*(uv;) =3i—2 ,where i =1,2,...,(n—1)
B*(v;viyq) = 3i ,where i =1,2,...,(n—1)
Then we attain a dissimilar value for the edges.
Therefore, L,, issaid to be a Power-3 Heronian Mean graph.

u=2 9 u,=3 5 uy=7 8 u,=9 11 ug=13 4, Ug=15
1 4 7 10 13 16
<
3 -
vy=1 V2=5 6 v3:8 9 V4=‘H 12 V5=14 15 V571

Figure6: Pg X P,

V. CONCLUSION

In this paper, we had introduced the notion of Power-3
Heronian Mean Labeling and studied for some standard

graphs.
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