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Introduction

Strongly regular graphs, graphs which possess a high degree of symmetry, were
first introduced by R. C. Bose in 1963. These graphs are objects that posess high
degree of symmetry. In 1986 Duval (see [3]) generalized the concept to directed
graphs, and introduced tools necessary for the further development of the subject.
In particular, he constructed several families of directed strongly regular graph.
He also developed a set of necessary conditions on the parameters and made the
list of all possible parameter sets for graphs with 20 or fewer vertices. For some
of the parameter sets on this list, it is still unknown whether a directed strongly
regular graph with those parameters exists.

In 1997 when Klin et al. (see [5]) constructed new directed strongly regular
graphs, and showed that one of the parameter sets on Duval’s list is not realized
by any directed strongly regular graph. In 1998 Sha,wA( see [7]) constructed a new
family of directed strongly regular graphs, as Cayley graphs of dihedral groups. |

He also extended the list of possible parameter sets up to 40 vertices.
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INTRODUCTION 2

Dihedral groups may be realized as semidirect products. We extend Shaw’s
construction to another, larger, family of semidirect products, namely the meta-
cyclic groups. We thus find a new inﬁnite‘ family of directed strongly regular
graphs.

Two major sources that were used for the results about directed strongly
regular graphs are A Directed Version of Strongly Regular Graphs, Duval [3],
and Directed Strongly Regular Graphs, Shaw [7].

This paper consists of three chapters. In Chapter 1 we give the definitions
of several terms from the graph theory, introduce the concepts of strongly regu-
lar graph and its generalization to directed strongly regular graph and consider
several examples of both directed and undirected strongly regular graphs. As a
continuation of the review of necessary background, in Chapter 2 we will focus
our attention on semidirect products of groups.

In Chapter 3 after giving an overview of the techniques first used by Shaw,
namely the condition to whether Cayley graphs are directed strongly regular, we
will construct a partition of Z,, that will later enable us to construct a subset S
of a metacyclic group Cp Xg Cy whose Cayley graph is directed strongly regular
graph. The graphs generated by such S are, in general, new, however they also

include Cayley graphs of dihedral groups D,,, when 7 is odd.
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'CHAPTER 1

Directed Strongly Regular Graphs

The purpose of this chapter is to introduce the terminology and facts about di-
rected strongly regular graphs that will be used later in the text. Since the paper
is mostly concerned with the derivation of a new family of directed strongly regu-
lar graphs, it seems reasonable to start with some basic definitions and examples
from the graph theory that will later enable us to make a transition to more

specific matters.

1. Graphs

DEFINITION 1.1. A graph is a pair G = (V, E) of finite sets satisfying £ C
V x V; thus the elements of £ are two-element subsets of V. The elements of V
are called vertices of the graph G and the elements of E are the edges of the
graph. We will assume that our graphs do not have loops (edges of the form
{vi,v;}) and th;'a,t they do not have multiedges, i.e., that there is no more than |

one edge between any two vertices. The number of elements in the finite set V

is called the order of G’.A

A vertex v is called incident with an edge e if v € e. Two vertices incident

with an edge are called its ends, an edge {vi,v;} usually written as v;v;. Two

3
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