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ABSTRACT

FA6249

The objectives of this research are the development of methods and the implemen-
tation of cxisting methods to obtain closed formulas for determinants of graphs. As
usual, under the determinant of a graph, we understand the determinant of the adja-
cency matrix of the graph. If the determinant of the adjacency matrix is non-zero, we
say that the graph is non-singular and singular otherwisc.

Our studics cover four basic types of graphs: paths, cycles, wheel and complete
graphs, and the varicty of graphs obtained from those four basic types by using graph
operations. For the different families of graphs we obtain closed formulas for the com-
putation of their determinants and we use the obtained formulas to distinguish the
singular from non-singular members of the family, that is, we obtain characterization
for non-singularity for those types of graphs.

‘The work starts with an exposition of some basic definitions and results of graph

theory and lincar algebra, with focus from the latter on cigenvaluce propertics and
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characteristic equations. From graph theory we specifically list those graph opera-
tions that arc uscd in the work (sce also [2], [3], [4], [5])-

The main results of the dissertation are formally divided into four parts and covered
in the chapters from three to six.

In the first part (Chapter 3), we apply some results from [5] to find the determinant
and to characterize for non-singularity the adjacency matrices of cycles, tree and book
graphs.

In the second part of the main results (Chapter 4), we expand theory developed
in [2] and define new graph operation with the help of which we construct familics
of graphs called path of paths (denoted P,,(P,)), paths of cycles (Pn(Ch)), cycles
of paths (C,,(F,)) and cycles of cycles (Cn(C,)) and computed their determinants.
Furthermore, we do complete study of gencralized wheel graphs W, (n) as well.

The third major study (Chapter 5) is the development of a technique that can be
used to compute the determinant of graph that is formed by joining two simple graphs
by two additional edges. The technique is very easy to implement when the graphs are
regular, complete, completely regular and so on, as we demonstrate by applying it to
compute the determinant of cycles joined by two edges and complete graphs joined by
two edges.

The last part that contained original results is focused on the implementation of
the characteristic polynomials of the adjacency matrix to find the determinant of box

products of paths and cycles.
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