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Abstract

A (k, g)-graph is a k-regular graph of girth g. Given k ≥ 2 and g ≥ 3,
infinitely many (k, g)-graphs of infinitely many orders are known to exist.
Our goal, for given k and g, is the classification of all orders n for which a
(k, g)-graph of order n exists; we choose to call the set of all such orders the
spectrum of orders of (k, g)-graphs. The smallest of these orders (the first
element in the spectrum) is the order of a (k, g)-cage; the (k, g)-graph of the
smallest possible order. The exact value of this order is unknown for the
majority of parameters (k, g). We determine the spectra of orders for (2, g),
g ≥ 3, (k, 3), k ≥ 2, and (3, 5)-graphs, as well as the spectra of orders of
some families of (k, 4)-graphs. In addition, we present methods for obtaining
(k, g)-graphs that are larger then the smallest known (k, g)-graphs, but are
smaller than (k, g)-graphs obtained by Sauer. Our constructions start from
(k, g)-graphs that satisfy specific conditions derived in this paper and result
in graphs of orders larger than the original graphs by one or two vertices.
We present theorems describing ways to obtain ‘starter graphs’ whose orders
fall in the gap between the well-known Moore bound and the constructive
bound derived by Sauer and are the first members of an infinite sequence
of graphs whose orders cover all admissible orders larger than those of the
‘starter graphs’.
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[7] T.B. Jajcayová, S. Filipovski and R. Jajcay, Counting cycles in graphs with small
excess , Lect. Notes Semin. Interdiscip. Mat. (2017) 17–36.

[8] M. Meringer, Fast generation of regular graphs and construction of cages , J. Graph
Theory 30 (1999) 137–146.
https://doi.org/10.1002/(SICI)1097-0118(199902)30:2¡137::AID-JGT7¿3.0.CO;2-G

[9] M. Meringer, Fast generation of regular graphs and construction of cages .
http://www.mathe2.uni-bayreuth.de/markus/reggraphs.html

[10] H. Sachs, Regular graphs with given girth and restricted circuits , J. Lond. Math.
Soc. 38 (1963) 423–429.
https://doi.org/10.1112/jlms/s1-38.1.423
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