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ABSTRACT

The non-zero component graph of a finite-dimensional vector space over a finite field is a graph where
vertices represent all possible non-zero vectors in the vector space. Vertices in the graph are made
adjacent if they share a common basis vector in their linear combination. The thesis meticulously
explores a variety of structural and parametric propetties, encompassing aspects such as distances,
domination, connectivity, and forbidden structures, Furthermore, it conducts in-depth analyses of
coloring, color connections, topological indices, and centrality-based sensitivity specifically for non-zero
component graphs,

The introduction of the concept of orthogonality among vectors in the vector space paves the way for a
novel algebraic graph structure—the orthogonal component graph. In this graph, vertices represent all
possible non-zero vectors in the vector space, and adjacent vertices correspond to orthogonal vectors, The
thesis extends its investigation to delve into structural and parametric properties, particularly in the
context of the field Zp. Additionally, it characterizes the relationship between non-zero component
graphs and orthogonal component graphs, In the concluding sections, the concept of non-zero component
signed graphs is introduced and thoroughly discussed.
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