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ABSTRACT

A particutar class of simple connected graphs 1s specified
Each graph H of this class, consists of two subgraphs Gy and G
which are connected either by an edge (a bridge), or by a
common vertex, or by a common edge. Within this class of
graphs, there aiways exist pairs of graphs Hy and H; such that
H, c¢an be regarded as obtained from Hy by the transfer of G;
with respect to Gy. A subclass of transfer chain graphs Ls
also specified by the presence of a transfer chain (a path
subgraph; to the vertices of which any Kind of cother
supgraphs may be attached. The intercenversions ¢f grapns H
and H; correspond to melecular rearrangements in Lsomeric
compounds., The metric properties of these graphs and, par—
ticulariy, the change i1n the wiener number AW produced by the
various fragment transfers 1s studied in detail making use of
the formalism developed in Part I [1]. A number of properties
and coroliaries 1s proved for AW of transfer grapns Lhciuding
here the cenditions for two sSuch graphs to have the same Wiener
number (i1scwiener graphs) or to have the same difference in the
wiener number (iLsodifferent graphs).
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INTRODUCTION

The metric properties of graphs have been for a long
time of i1nterest in mathematics [2-7] and in appiy.ing
mathematical methods in various scientific fields such as
electrical engineering [8], transport networks [(9), geology
{10), biology [11), psychology (12), socliology [13), etc. Due
to its speclfic nature, chemistry is that particular branch of
science in which the concept of graph distances has found the

most extensive applications [14,15].

Among the various metric¢ characteristics of a graph G (6]
it is the Wiener number W(G) which ls of greatest importance
Introduced empiricaiity by H. Wiener [16] this number equais the
sum of distances between any pair of graph vertices or, other-
wise, 1t 1s the half-sum of all distance matrix entries [2].
Being a good numerical measure for the compactness of a system
or for its element interdependence, the Wiener number proved to
be of relevance to physico-chemical properties of chemical
compounds (17-20), polymers [(21-24), and crystats [25-2T7]. It
has been applied to quantlitative structure-property [28-33] and
structure-activity (34) correlations. More general studies on
mo lecular branching [35] and cycliclty [36-37] have also been
performed on thlis basis. Very recently, some Light was shed
[33]) on the problem why does this topological Lndex work so
well in structural chemistry by establishing its close relation
to another graph-invariant, the number of self-returning watks,
which has a direct quantum-mechanical background [39).

In Part I of this series (1) we developed a new formalism

for the study of the Wiener number based on the distance



numbers of graph vertices (the sum of the distances from

ali graph vertices to a certain vertex). The changes in

the distance and Wiener numbers after some graph operations
were studied, and a number cf properties was proved for these
guantities. In the present work we introduce some particular
classes of graphs for whicn the changes in the Wiener number
after some specified graph transformations are lnvestigated
and expressed i1n a number of properties and formuiae inctuding
essential structural parameters. As shown in a subsequent
publication {40} the new formalism provides a more general

treatment of molecular branching.

¢. GENERAL "TRANSFER GRAPH3"

Let the simple connected non-isomorpnous graphs Hy and
H; be consldered. Let also Hy and H; be built by the same non-
Lsomerphous graphs G; and G; which are either: (1) llnked by an
edge (a briage) lauj or {av}, a€G;, u, v€G, or (il) are covered
upon a vertex a = u or a = v, or (ii11) are covered upon an edge
taya;] s (uyw! or {aja ) = (vyvzl: w.u,vy,v; €G ;a,a €.
Obviously, Hy and H; differ solely in the speciflic location of
G, with respect to Gyj. Otherwise, H; may be regarded as
obtained from H; upon a transfer of G, from the initial
vertex(es) u {uy;,u;) to another one(s) v(vy,vpy). In the
followlng each palr of graphs H; and H; that obeys the above
conditions witl be termed "transfer graphs". An important type
of transfer graphs will be considered in Section 3. Depending
on the Kind of Gy - G linKage, the transfer graphs can be
divided into three classes corresponding to cases (t}, (il1),

and {iii) given above. The notations HY, H%,and H! will be used









































































































