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ABSTRACT

A topology on a set is a collection of its subsets, including the set itself and the empty set, which is closed under
union and intersection. This dissertation introduces the notions such as graph topology, spanning graph
topology, generalised graph topology, and generalised spanning graph by considering subgraphs and spanning
subgraphs of a graph. Analogous to the set-theoretic notion, a graph topology is a collection of subgraphs of a
given graph, including the null graph K0 and the graph itself, that is closed under union and intersection. At the
same time, a spanning graph topology of a graph is a collection of spanning subgraphs, including the spanning
empty graph Nn and the graph G, which is closed under union and intersection. The topological concepts such
as open sets, closed sets, base, subbase, neighbourhood, interior, subspace, and connectedness of spaces are
extended to graph topology and spanning graph topology. In order to study the closed graphs in the above-
mentioned graph topologies, two new graph complements are introduced in these graph topologies, such as
decomposition and neighbourhood complements, to define decomposition closed and neighbourhoed closed
graphs. The decomposition complement is defined with respect to the edge set and the neighbourhood
complement with respect to the vertex set. Since all the members of a spanning graph topology have the same
vertex set, the neighbourhood closed graphs are described in terms of the edge set. The notion and characteristics
of subspaces of both these graph topologies are defined, and the properties of closed graphs in these subspaces
are also studied. Connectedness in topology holds a prominent role and applications in various fields of
mathematics. The idea of connectedness is extended to these graph topologies, and the same is characterised
the context of graph topology.

Apart from these two types of graph topologies, a more generalised concept, called a generalised graph
topology, is also introduced and discussed in the dissertation. This generalisation is made by relaxing some of
the axioms of graph topologies. The conditions, such as the graphs being open and closed under the intersection,
are relaxed to obtain a collection of subgraphs. Most of the graph topological notions are extended to generalised
graph topological spaces and generalised spanning graph topological spaces. Keywords: Graph topology,
subspace graph topology, spanning graph topology, subspace spanning graph topology. generalised graph
topology, generalised spanning graph topology, generalised subspace graph topology, generalised subspace
spanning graph topology.
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