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Abstract

A decomposition of acyclic graphs by erasure of a vertex is con-
sidered and the process is repeated on the derived subgraphs until
omly disjoint vertices or edges are obtained. At each stage of the
process edges are counted and a sequence bO’ bl’ b2,...., 'nk construc-
ted in which bi represent the number of edges (bonds) at i-th repeti-
tion of the decomposition process. Properties of the derived sequences
are discussed and several structural regularities outlined. Tn all cases
considered the b-sequence is unique to the graph, thus the approach
appears promising in the search for a unique structural characterization
of graphs. In particular several isospectral graphs are examined and
also isocodal graphs (codes based on enumeration of paths of different
length) and no coincidental sequences based on bi numbers have been

detected.
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Introduction

One of the most important problems in graph theoretical apnlications
is the question of a unique characterization of graphs, i.e., a unique
"name' or "signature.'" Canonical numbering of vertices results in a
unique adjacency matrix which can subsequentlvy be linearized as a binary
code_1 An alternative approach is to select some invariants, proceed with

enumeration and thus derive a sequence iO' il, 12, 2 im ik with the objec-

tive that no two graphs will ever have the same seauence of numbers ik.
The characteristic polynomial was expected to provide such a basis with
its coefficients defining the sequence. However, Collatz and Sinogowitz
reported on isospectral graphs,2 and it was apparent that the construction
of the characteristic polvnomial is accompanied with a substantial loss
of structural information. Coefficients of the characteristic polvnomial
are simply related to the count of self-returning random walks, and this
does not provide a proper basis for a unique characterization of a struc-
ture. More recently sequences po, P

P p, where p is the count
4
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of paths (i.e., self-avoiding walks) on length i have been introduced for
discussion of similarity among molecular forms.3 Again it was found that
there are structures which have different connectivity vet result in the
same sequence of pi values., This is not surprising, since path numbers
count the number of neighbors regardless of their distribution.

The notion that perhaps there is a collection of invariants that
will result in unique sequences is certainly attractive. It has an
obvious advantage over canonical labels in that it would define a
unique name without requiring a labeling of vertices. The search for
such invariants remains an attractive proposition even though there
is no advance assurances that indeed such invariants exist. It mav

be difficult to propose such a characterization by way of



merous novel insights on the structure, including various constructions
of isospectral graphs!“ and new concepts, such as isospectral Doints,5 and
unusual random walks.b

We suggest here a procedure for arriving at a collection of graph
invariants which have a "natural' ordinal number and thus provide the
basis for construction of a sequence for a graph. We will confine our
attention here to acyclic graphs (trees) and will demonstrate that
the resulting sequences are unique for all graphs with 8 vertices.
Within the same collection of graphs neither the characteristic poly-
nomial nor path codes are unique, so the present approach demonstrates
a better diserimination. It is, however, premature to conjecture on the
unique aspect of the proposed codes. Work is in progress to derive a
computer program for verification of the codes for larger acvclic
structw.n:es.7 As will be seen later the construction of the proposed

sequences involves an iterative scheme, and the work involved grows with































































