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ABSTRACT

The distance between two vertices u and v in the vertex set V(G) of G, denoted by d{u,v), is the
fength of the shortest path joining them. An eccentric vertex of a vertex u is a vertex v such that
the distance d(u,v) is maximum. The eccentricity of a vertex v, denoted by ecc(v), is the length of
the shortest path between v and its eccentric vertex u. This work deals with various concepts
related to the eccentricity of vertices in a graph. The eccentric graph Ge of a graph G is a derived
graph with the vertex set same as that of G and two vertices in G are adjacent if one of them is
the eccentric vertex of the other. The eccentric graphs have been under study since 1985 and in
this work, the eccentric graphs of some graph operations are explored, The iterated eccentric
graphs, denoted by Gc* are introduced and the process of finding the eccentric graphs, termed
eccentrication, is studied in detail. The graphs obtaining a complete graph K, on eccentrication
are characterised and then the cyclic property of eccentrication is established for various cycle
related graphs. The eccentrication of tree graphs is then studied in detail, and a general result
cyclic property for trees is obtained. This leads to a conjecture on the cyclic property of
eccentrication of any graph G, in general. An analogy between the cyclic nature of eccentrication
of graphs and the dichotomy of the Riemann sphere or the extended complex plane into Fatou
and Julia sets is obtained. The eccentricity induced signed graph of a graph G is a graph with an
edge between the vertex u and the vertex v receiving the sign o= (-1)"ecc(u)-ecc(v), where
ecc(u) is the eccentricity of a vertex u of the graph G. Some of the general properties of the ei-
signed graphs of graphs such as homogeneity, consistency, switching and sign compatibility are
discussed. The properties that can't be generally stated, and that behave differently with respect
to the graph classes are explored for various classes of graphs. Finally, the scope for the study is
presented along with some open problems in the area.
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