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Abstract---The Harary index is defined as the sum of reciprocals of
distances between all pairs of vertices of a connected graph G = (V, E).
In this paper we investigate Harary Index of Lehmer three Mean graph
for some graphs.
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Introduction

The Harary index of a graph G, denoted by H(G), has been introduced
independently by Plavsic and by Ivanciuc in 1993. It has been named in honour
of Professor Frank Harary on the occasion of his 70th birthday. The Harary index

is defined as follows:
1
HG) = z
dg(x,y)

x,y€v(G)

where the summation goes over all unordered pairs of vertices of G and
dg(x,y)denotes the distance of the two vertices x and y in the graph G. That is the
number of edges in a shortest path connecting x and y. On the basis of this work
we introduce a new concept namely Harary Index of Lehmer three Mean graphs.
In this paper we investigate Harary index of some graphs which admit Lehmer
three Mean graphs. We will provide a brief summary of definitions and other
information which are necessary for our present investigation.
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Definition

Let G be a (r,s) graph.A function his called Lehmer three mean labeling of graph
G, if it is possible to label the vertices v eV with distinct labels h(x) from
1,2,3,. ,s+ 1 in such a way that when each edge e = xy is labeled with h(e) =
[h(x)3+h(y> or) lh(x>3+h(y)
R(x)%+h(y)? R(x)2+h(y)?
called Lehmer 3 mean labeling of G.

J then the edge labels are distinct.In this case “h” is

Definitio

Let G be a Lehmer three mean graph with vertex set V(G) and edge set E(G).The
distance d;(x,y) between two vertices x,y € V(G) is the shortest path in G between
x and y.

Main Results

Theorem

Friendship graph F, be a Lehmer three mean graph,then harary index of F, is
HG) =——8F
3mx1+2m(m-1)x2

Proof

Let F,, be a Lehmer three mean graph.

1
HO= ) oy

x,y€v(G)

T dWy,vy) +dWy,v3) + o+ AWy, Vamer) + A0, 03) + d(Wa, 1) + o+ AWy, Voggr) + o

) +d(Vam-1,V2m) + Ad(Wzm, Vame1)

3mx1+2m(m—1)x2

1

H(G) =
@) 3mx1+ 2m(m—1) x2

Example

Harary index of Friendship graph F, is given below

1
H(G) =
e de(x,y)
B 1
_{ A+1+14+1+1+4+1+1+D)+(A+2+2+2+2+2+2)+ }

Q42424242+ +(1+2+2+2+2)+Q+2+2+2)+(1+2+2)+2+2)+1
1

T12x1+ 24 %2
H(G) =

3mx1+ 2m(m—1) x2
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Theorem
Let F-tree F(B,) be a Lehmer three mean graph ,then harary index of F(B,) is
H(G) = ;

Tio, ) j+m(3)+ XF5 T, (m—k)j
Proof

Let F(B,) be a Lehmer three mean graph.

1
H(G) = Z de(x,y)

x,yev(G)

T d(vy, vy) + Ay, v3) + o+ AV, Vme) + Az, V3) + A0y, V) + -+ AUz, Vamir) + -
+d(vm' vm+1) + d(vm+11' vm+2) + d(vm' vm+2)

f(m+ 1)j +m(3) + 375 X, (m — k)j
1

HG) = 7 (m+ Dj +m@B) + 255 2, (m — k)j

Example

Harary index of Friendship graph F, is given below

1
HO= ) oy

x,y€v(G)
1

{ 1+2+3+4+5+6+6+7)+(1+2+3+4+5+5+6)+ }
1+2+4+34+44+4+5+1+2+34+3+4)+@1+2+2+3)+(1+1+2)+@2+1)+3
1

T8x1+ 8X2+7X345X4+4x5+3X6+1X7
H(G) =

fm+Dj+m3) + IR Y, (m = k)j
Theorem

Let Bistar B, ,, be a Lehmer three mean graph,then harary index of B,,,, is H(G) =
1

2m+1)x1+ m(m+1)x2+m2x3

Proof
Let B, n,be a Lehmer three mean graph.

1

H(G) =
o) de(x,y)

- dw,uw)+d,v) +dw,uy) ...+ dw,v,) + dw,v,)) + (d(w,uy) + d(u,vy) + -+ d(u,v,)) + -+
+d(um—1' vm) + d(vm' um)
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1
2m+1)x1+ m(m+1)x2+m2x3

H(G) =

1
Cm+1D)x1+m(m+1)x2+m?x3

Example
Harary index of Friendship graph Bs; is given below

_{ 1+1+2+1+2+1+2)+Q2+1+2+1+2+1)+ }
B+2+3+2+3)+B+2+3+2)+B+2+3)+(3+2)+3
1

) TT7x1+ 12x2+9x3

(2m+1)x1+ m(m+1)x2+m?2x3

H(G) =

Theorem
Let Y-tree Y,,,; be a Lehmer three mean graph ,then harary index of Y,,, is

H(G) = .

i A j+ ISP -k

Proof:
Let Y,,.,; be a Lehmer three mean graph.

1
HO= ) oy

x,y€v(G)

- {(d(y,v3) + d(vy,v3) + -+ + d(Wy, V) + d(vy,w) + d(v3,v3) + d(V3,v4) + - + d(Vp, Vair) + -
+d(Um, Um+1) + d(¥m+1r vm+2) + d(vm» vm+2)

Foa(m+ Dj + B R (m = k)

Example
Harary index of Friendship graph Yo, is given below

1+2434+44+5+6+6+7+8+9+9)+
1+2+34+4+5+5+6+7+8+8)+
14+2+34+4+4+54+6+7+7)+
1+24+3+3+4+5+6+6)+(1+2+3+4+5+5)
+(1+2+3+4+4)+(1+2+§+3)+(1+2+2)+(1+1)+2

T10x1+ 10><2+8><3+7><4+6><15+5x6+4><7+3x8+2><9
H(G) =

2_im+ 1)j + TN (m — k)
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