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Abstract

In a recent paper [I. Gutman and E. Estrada, J. Chen. Inf. Cowpul.
Sei. 1996, 36, 541-543] it was shown that in the case of acyclic molecules, the
Wiener index of the molecular graph (¢ and the Wiener index of the line grapl
L(G) differ by a quantity thal depends on the number of vertices ouly. In this
note. a formula for the difference W((7) — W(L((F)) is given for the case of
unicyclic molecules,

1 Introduction

Let G = (V, E) be a (molecular) graph. where V' is the verlex sel and E' is the edge set.
For any subset A of vertices, E'y denotes the sel of edges with both endvertices in .1, The
distance d(:r, y) between two vertices x and y of G is defined as the length of the
shortest path between = and y. The Wiener index W(G) [4] of a (molecular) graph (¢ is
defined as follows: i

WGy = 5 Z Z dlr.y). (1)

= reV eV

Given a nonempty graph G, the line graph () of (7 is defined as that grapl whose
vertices can be put. in one-to-one correspondence with the edges of (7 in such a way that
two vertices of £(G) are adjacent if and only if the corresponding edges of (7 are adjacent.
Thus, the distance d(e,, e,) between any two edges ¢; and ¢, in (¢ can be defined as the
distance between its corresponding vertices in £{(7).
Set D(G7) = WI(G) — WW(LIG)). In a recent article Gutman and Estrada [I] proved the
following resull concerning to acyclic {molecular) graphs (i.e trees).

Theorem 1 {l] Let (7 be a trec of n vertices. Then D(G) = (2’)

Here a formula for calenlating D(G) for unicyelic (molecular) graphs €7 is given: as a
carollary we obtain the proposition that, for connected unicyelic grapls € on v vertices
with cvele length e, D((F) takes any valie in an interval whose extrem points depend on
nand e (and no value outside this interval).



2 Results

Let ¢F be a graph and set S(GL0) = 00 10 G s conneeted, let o be a distingnizhed vertes
ol ¢ and deline S(GL ) = 2 erqe e}, TG s a non connected graph and /.- €y
are its connected components,

we define S(GL e oe}) = f‘:l S(G ). where v; € VI(GE), 1 <0 < ke Set glnae) =
(f') - (“) —(n— ()[7] Hn.e) = ¢(n.c) — ("‘,‘2”) and u(n.¢) = glo.e) = (1 — )
Theorem 2 Let (7 be a connecied unicyelie graph on n vertices, let € denote its unique
evele, and let ¢ be the length of €. Then

l(n.e) < DG = g(n.e) — S(G\ Ee. (") < uln.c).

For cach & element of [/{n.¢): u(n.e)]. there is a connected unicyelic graph ¢ on n vertices
with evele length ¢ sueh that D(G) = k.

The prool {which is omitted) nses induction on the number of vertices of €.

Figure |1 Molecular graphs of 1,2, 4-trimethylbenzene () and propylhenzene ((7).
examples of unicyelic graphs with 9 vertices and cycle length 6.

Example: Let T be the class of convected unicyelic graphs with

9 vertices and eyele length 6. From Theorem 2 we have that for any (/ € I'. 9 <
WGy — W(L(G)) < 12, For the (molecular) graphs depicted in Figure | it is not
difficult to verify that the difference V(&) — W(L(()) attains its extremal

values. that is, WV(G) = W(L(GY)) = 12 and W(G3) — W(L(G,)) = 9.
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