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ABSTRACT

Graph coloring/labeling is a fundamental concept in graph theory that involves the assignment of weights,
integers, or colors to the vertices/edges or both of a graph while adhering o specific constraints. A research
domain is established in which vertices of a graph are colored based on specific conditions, and color degrees
are taken into consideration leading to the exploration of chromatic topological indices and various chromatic
polynomials. The introduction of chromatic topological indices in response to challenges in chemical graph
theory has sparked significant research interest, creating a dynamic and expansive field within graph theory.
Motivated by this our study presents a comprehensive exploration of topological indices in the context of
graph theory, specifically focusing on the Zagreb index and its chromatic variants. The study calculates the
first and second rainbow chromatic Zagreb indices, rainbow chromatic irregularity indices, and rainbow
chromatic total irregularity indices for well-known graph classes. Later, introduced the concept of b-chromatic
Zagreb indices and b-chromatic irregularity indices and calculated the exact values for some standard graphs.
Further, the rainbow chromatic topological indices and b-chromatic topological indices for various derived
graphs of some graph classes are determined,

Novel graph polynomials, namely the b-chromatic Zagreb polynomials and b-chromatic irregularity
polynomials, are introduced for some classes of graphs and few derived graphs, The study initially focused on
conducting QSPR analysis using degree-based topological indices. Subsequently, the research expanded its
scope to explore the practical application of chromatic topological indices in QSPR analysis for distinct
molecular structures and drugs. This shift in focus allowed for a more comprehensive understanding of
molecular interactions and facilitates innovative approaches in drug analysis and design.
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