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ABSTRACT

In this thesis, a comprehensive study on several newly defined graph transforma- tions is presented. The
dissertation introduces and investigates five types of trans- formed graphs derived from a simple, connected
graph G: the deg-centric graph, exact deg-centric graph, upper deg-centric graph, lower deg-centric graph, and
coarse deg-centric graph. The structural and foundational properties of these transformed graphs are examined
in detail. The deg-centric graph of G, denoted by Gd, is defined with V (Gd) = V (G} and E(Gd) = {vivj
:dG(vi, vj) < max{degG(vi), degG(vj)}}. The exact deg-centric graph, denoted by Ged, is constructed with V
(Ged) = V (G) and B(Ged) = {vivj : dG(vi, vj) = degG(vi)}. The upper deg-centric graph, denoted by Gud, is
defined by V (Gud) = V (G) and E(Gud) = {vivj : dG(vi, vj) = min{degG(vi), degG(v{)}}. The lower deg-
centric graph, denoted by Gld, is constructed with V (Gld) = V (G) and B(GId) = {vivj : dG{vi, vj) <
max {degG(vi), degG(vj)}}. The coarse deg-centric graph, denoted by Ged, is defined using V (Ged) = V (G)
and E(Ged) = {vivj : dG(vi, vj) > min{degG(vi), degG(vj)}}. Furthermore, this thesis investigates the iterative
process of transforming a graph G into a complete graph through repeated applications of deg-centric-type
opera- tions. The number of iterations required for different graph classes is analysed. Ad- ditional results
include an in-depth exploration of deg-centrication for various graph families, along with an examination of
graph operations, colouring properties, and their corresponding transformed structures.

In addition, several illustrative examples are provided to demonstrate the con- struction and behaviour of the
proposed transformations. The relationships between the original graphs and their transformed counterparts are
systematically analysed to highlight key structural variations. The results obtained reveal how degree- based
conditions influence connectivity patterns and graph parameters. This study also identifies potential directions
for future research involving spectral properties and advanced invariants of these transformed graphs. Overall,
the findings contribute valuable insights to the ongoing development of graph transformation. The proposed
transformations collectively demonstrate how degrec—distance rela- tionships can be used to generate
structurally meaningful graph models. The results obtained in this work indicate that these constructions
preserve certain fundamental properties while significantly modifying others, offering new perspectives for
struc- tural comparison of graphs. The framework introduced here may serve as a basis for analysing invariant
behaviour under transformation and for identifying classes of graphs with predictable deg- centric responses.
Consequently, this study contributes to the systematic development of transformation-based approaches within
modern graph theory. This work establishes a foundational framework for these new graph transforma- tions
and contributes to the broader understanding of structural graph theory and its applications.
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