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Abstract---The Wiener index W(G) of G is equal to the sum of
distances between all pairs of vertices of G.The Wiener index
W,denoted w (wiener 1947) and also known as the path number or
wiener number, is a graph index defined by W(G)=}_({x,y}€V(G))i:
(x,y)]. In this paper we investigate wiener index for caterpillar, twig
and arrow graph.
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Introduction

The Wiener topological index (W), introduced around 1947 by Harry Wiener, is
the representation of data through a network of vertices (nodes) and edges
(connections) which construct shapes to interpret patterns and relationship
properties." In graph theory, we define a simple connected graph, G, with vertices,
V and edges,E as G = (V,E). For ,y € V , the length of the shortest edge from u to
v is represented as the distance, d(x,y). The Wiener Index, W(G), is the sum with
respect to (x,y) of the subsets of G.

Definition 1.1

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) =
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[h(x)3+h(y) or) lh(x)3+h(y)
R(x)2+h(y)? h(x)2+h(y)?
called Lehmer 3 mean labeling of G.

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

Definition 1.2

Let G be a Lehmer three Mean graph. The Wiener Index W(G) of G is defined by
W(G) = Xxyevc) A6 (V)

Definition 1.3
The average distance u(G) between the vertices of G by:
w(G)

4]
2

w(G) =

Main Results
Theorem 2.1

Twig Tw(m) be a Lehmer three mean graph then Wiener index of Tw(m) is
WEG)=Bm—-5)x1+6(m—2)X2+ Y= Z}“ 3'9(m —k)j .Average distance is

u(G) = W(G)
2

Proof:

Let Twig Tw(m) be a Lehmer three mean graph.

Then W(G) = Xuviev(e) de (W, v)

= {[d(wy,vp) + d(wy,uy) + d(wy, wy) + d (g, v3) + -+ d(Vy, V) + d(Vg, Up—2) +
d(wy, wi_)] + [d(uy,wy) + d(uy, v3) + d(ug, up) + -+ d(Ug, pop) + d(ug, Wi o) +
d(uq, vp)] + [d(wy, up) + d(wy, wy) + d(wy, v3) + -+ d(Wy, Why_3) + d(Wy, U 5) +
d(wy, v)] + -+ [d(Wmo1, Un—2) + d(WVpo1, Win—2) + A1, V)] + [d Uz, v) +
d(um 2 Um— 2)] + d(Wm Zivm)}

=Bm —5) X146 (m—2) x 2+ Xi X715 9(m — k)j

m-1m-1

W(G) = (3m—5)x1+6(m—2)x2+z Z9(m—k)j
k=3 j=3
Average distance is u(G) = II;I//(((?))I

()

_ (Bm-5)x1+6 (m-2)x2+¥fe3 Ntz 9(m—k)j
- (Ve
2

Example 2.2

Wiener Index of Twig graph Tw(4) is given below
W(G) = Zuvev(ay 4o (W, v)
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WeE)=1+2+2+2+3+3+3+4+4+4)+(1+1+1+2+2+2+3+3+3)
+24+2+3+3+3+4+4+4)+Q2+3+3+3+4+4+4)
+(1+1+1+2+2+2)+2+2+3+3+3)+2+3+3+3)
+A+1+D+2+2)+2

=(10x1)+(18%x2)+ (18 x3) + (9 x 4)

(G- 136 136
e =11, 55 — &

Theorem 2.3

Let Arrow graph A?(m) be a Lehmer three mean graph, then Wiener index of

A%(m) is W(G) = 3m x 1+ X35 ¥, 4(m — k)j .Average distance is u(G) = |V‘;/((g))|

2

Proof:

Let Arrow graph A%(m) be a Lehmer three mean graph.

Then W(G) = Xuwieve) e (1, v)

= {[d(uy, vy) + d(ug, wy) + d(uy, v3) + -+ + d(uy, vy) + d(Wy, wp)] + [d(vy, v2) + d(vy, wy) +
o+ d(Vy, vy) + d(Wy, wi) ] + [d(wy, vy) + d(wy, wy) + -+ d(wy, vy) + d(Wy, U ) +

d(le Um)] + et +[d(Wm—1r vm) + d(Wm—lx Wm)] + d(vmx Wm)}

=3mx 1+ Y05 Y, 4(m — k)j

m-—1

W(G) =3mx1+ Z4(m—k)j

k=1 j=2
Average distance is u(G) = %
2
_3mx1+3R I, 4(m—k)j
(IV(G)I)
2
Example 2.4

Wiener Index of Arrow graph A%(4) is shown below
W(G) = Yuver(eyde (@ v)

WG)=1+14+2+2+3+3+4+4)+(1+1+2+2+3+3+4)
+Q+143+2+4+D+A+1+2+2+3)+Q+1+3+2)
FA+14+42D+@+1D+1

=(12x1)+(12%x2)+ (8x3)+ (4x4)

w(G) = 9, =3¢ = 3.7
Theorem 2.3

Let Caterpilar graph be a Lehmer three mean graph, then Wiener index of A%(m)
is W(G)=(Bm—-1)x1+20Bm—3)x2+ 375 ¥, 3(3m — Bk — 1))j + 4(m+1)

Proof:

Let Caterpilar graph be a Lehmer three mean graph.
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Then W(G) = Xuwieve) e (1, v)

= {[d(ullvl) + d(uliwl) + d(ulvuZ) + ot d(ulium) + d(u1: Vm) + d(ultwm)] +
[d(vy, wy) +d(wy,uy) + d(Wy, v3) . + d(Wy, uy) + d(y, V) + d(Wy, w)] + -+

+[d (U, V) + d (U, win)] + d (W, Wi}
=Bm—-1)x14+2Bm—-3)x2+ X} ¥,3(3m — Bk — 1))j + 4(m + 1)

m-1 m

W(G)=(3m—1)><1+2(3m—3)><2+223(3m—(3k—1))j+4(m+1)

k=2 j=3

Example 2.4

Wiener Index of Caterpilar graph is shown below

W(G) = Z{u,vEV(G)} dG (u' 17)
WE)=(1+1+142+2+2+34+34+3+4+44+44+54+5+5+6+6)
+(2+2+3+3+3+4+4+4+5+5+5+6+6+6+7+7)
+(2+3+3+3+4+4+4+5+5+5+6+6+6+7+7)
+(1+1+1+24+2+2+3+3+3+4+4+4+5+5)
+(2+2+3+3+3+4+4+4+5+5+5+6+6)
+(2+3+3+3+4+4+4+54+5+5+6+6)
+(1+1+1+2+2+2+3+3+3+4+4)
+(2+2+3+3+3+4+4+4+5+5)
+(2+34+34+3+4+4+4+54+5)+1+14+1+2+2+2+3+3)
+(2+2+3+3+3+4+4)+Q2+3+3+3+4+4)
+(1+1+1+2+2)+2+2+3+3)+2+3+3)+(A+1)+2

=(17x 1)+ (B0x2)+(39%x3)+ (30%x4) + (21 x5) + (12 X 6) + (4 X 7)
=519

Average distance is p(G) =

w(6)
461
2

519

" 18y

n(6) =22 ~339

519
153
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