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Abstract— We investigate the harmonic mean of several
standard line graphs such as path, Triangular line snakes
graphs, Quadrilateral lien snakes graphs. etc.
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. INTRODUCTION

In this paper we consider simple graphs. Let G= (V, E) be a
graph with p vertices and q edges. For all terminologies and
notations we follow Harary [1] . There are several types of
labeling and detailed survey can be found in. The concept of
mean labeling has been introduced in [1] and the Harmonic
mean labeling was introduced in [4]. The concept of Double
Triangular snake and Double Quadrilateral snake has been
proved in [5] and [6]. In this paper we prove that the
Harmonic mean behaviour of Triangular line snake graphs,
Quadrilateral snake line graphs. Also we wish to investigate
Harmonic mean of such graphs.

The following definitions are necessary for our
present investigation

A. Definition 1.1:

A graph G=(V,E) with p vertices and q edges is called
Harmonic mean graph if its possible to label the vertices x [
V with distant lables from 1,2,3......g+1 in such that when

fle=wy= 2. 7(¥)

edge e=uv is labled with F)*fv) " Then
the edge labels of distinct, then “f” is called Harmonic mean
labelling in Graph G.

B. Definitionl.2:

Line graphs of a triangular shake graphs

The line graph L(G) of an undirected graph G is
another graph L(G) that represent the adjacent between edges
of G. In other words given graph G, its line graph L(G) is a
graph such that
1) Each vertex of L(G) represents an edge of G.
2) The vertices of L(G) are adjacent iff, there corresponding

edges are adjacent to G.

C. Definition 1.3:

A Triangular snake Tn is obtained from a path ulu2.....un by
joining ui and ui+1 to a new vertex vi for 1<i<n-1. That is
every edge of a path is replaced by a triangles C3

D. Definition 1.4:

A Quadrilateral snake Qn is obtained from a path ulu2..un by
joining ui and ui+1 to new vertices vi, wi respectively and
then joining vi and wi, 1<i<n-1. That is, every edge of a path
is replaced by cycle C4.

Il. MAIN RESULTS
Theorem 1.1: Triangular snakes are Harmonic graphs.

Proof : Consider the following two conditions

1) Case 1 If the triangular starts from the vertex u2,

Then we define a function f: V (Tn) —» {1, 2 ,3 ...q + 1}. Let
us consider the functionf (uj, ui+1)=2i-1,forall q =1,
2.3.(n=-1). f(ui,v))=(2i-2)forall i=2,46..... (
n—-2).f(viui+1) =21forall i =2,4,6..ccc.. v,
.(n=2).

Therefore f is Harmonic mean labelling.

2) Case 2 If the triangular starts from ug,

Let us define a functionf: V (Tn) > {1,2 3.cccccovcvevvee. .0
+1} Bythiswecan f(uj)=2i-1, for all i=1,2,3.....n
g(ujpvi)=2i-1,fori=13.5....
n-1).f(viVvi«s)=2i+1,forall
From case 1 and case 2.

Hence the proof.

I11. DEFINITION OF QUADRILATERAL SNAKE GRAPHS

Let us consider the pathu1, U2, U3 e Un by using u;i
,Ui+1 tonew verticesvi,w; respectively and the joining
theses vertices which gives a quadrilateral snake graph.

A. Theorem 1.2:

Quadrilateral snake graph Qn is a Harmonic mean on such

graphs.

Proof: Let us consider the quadrilateral snake graphs of line

graphs Qn.

1) Case 1: Let us consider the quadrilateral snake graphs
from u2.

Let us define the new function

suchthat f(u1)=1f(uz2)=2,f(us3)=5.f(u))="F(ui-

A5, (n-1).
Then labeing for each edges of graph as
flus,u2)f(uzus)eene (Ui, Vi)=f(Ui-2,Vio2

+5foralli=3,4,5..n.

Therefore f is harmonic labeing.

2) Case 2 : Starts from ul
f:v(Qn)={123 . q+1}byf(us)=21,f(up)=3,f
(us)=4.

f(ui)="Ff(ui-2)+1,i=3,4.... n.
f(ui)=Ff(ui)+1,i=3,4..(n-1).
f(vi)=f(ui)-1,i=2,4,.... n.

From Case 1 and Case 2 , therefore f is Harmonic.
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