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ABSTRACT

This thesis explores the prospect of combining two prime branches of graph theory, viz., topological
indices and graph labeling, specifically radio labeling. The majority of the work includes the
topological radio indices of graphs and their properties. Topological indices are numerical values
associated with graphs and invariant with graph isomorphisms. Apart from Topological Radio Indices,
it provides some additions to the eccentricity-based topological indices. Radio labeling or radio
coloring, ¢, is assigned to a graph G such that the label difference between any two vertices must be
greater than diam(G)+1—d(u,v). Optimum radio labeling is the foundation for defining Topological
radio indices. Labeling whose span is the radio number of the graph and which leads to the minimum
value of the index is considered the optimum radio labeling. The topological radio indices and
coindices are defined and are found out for some special classes of graphs, including gear graphs,
wheel graphs, and star graphs.

The bounds for the first, second and third Zagreb radio indices have been established and characterized
for the classes of graphs for which the bound is sharp. Furthermore, specific relationships between
Zagreb radio indices and coindices are established concerning different parameters of the graph. The
idea of consecutive radio labeling is explicitly studied. We have characterized the graphs with diameter
2 admitting consecutive radio labeling. We have studied the properties of graphs admitting consecutive
radio labeling and stated the necessary and sufficient conditions for a graph to follow consecutive radio
labeling. The study extended to eccentricity-based topological indices, viz., the forgotten eccentricity
indices. The maximum d(u,v) for all v in V(G) is the eccentricity of the vertex u in G. This work also
investigates eccentricity-based coindices and some of their properties. Apart from this, some uniquely
radio colorable graphs are examined and characterized.
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