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ABSTRACT

In this dissertation, we have studied the variations of graph colouring based on distance constraints. For a
given set T of non-negative integers including zero and a positive integer k, the L{T, 1)-colouring of a graph
G = (V,E) is a function ¢: V (G) - {0,1,2, ..., k} such that]c(u) — c(v)} ¢ Tif the distance
between © and v is 1 and |c(u) — c(v)| = 1 whenever u and v are at distance 2. The L(T, 1)-span,
A7 1(G) is the smallest positive integer & such that ¢ admits an L(7T, 1}-Colouring. We have determined the
L(T, 1)-span for some classes of graphs for set T whose elements are arranged in arithmetic progression.
Further, for any general set T, we have found the bound for L(T, 1)-span of a few classes of graphs, We use
Python programming to colour certain classes of graphs concerning L(T, 1)-colouring and find the value of
L(T, 1)-span. Next, we have explored equitable fractional open neighbourhood colouwring, which is an
extension of a specitic variation of L(h, k)-Colouring for i = 0 and k = 1. For a positive integer p,
equitable fractional open neighbourhood colouring of a graph G is an assignment of positive integers to the

vertices of G such that for each vertex v € V (), vertices of N(v) receives at least [ lﬁ';()l’_)il distinct colours

and N(v) can be paititioned into k-classes Vy,V,,...V such that ||Vi] — |V;}| < 1 forevery [ # jand
1 £ k < n, The minimum number of colours required to colour G such that it admits equitable fractional
open neighbourhood colouring for a fixed p is called the equitable fractional

open neighbourhood chromatic number, XW% (G). We have studied some properties of equitable

fractional open neighbourhood colouring and explored some classes of graphs which admit equitable
fractional open neighbourhood colouring with [%] colours. Further, we have introduced and examined a

variation of perfect graphs, y,,c-perfect graphs, with respect to equitable fractional open neighbourhood
colouring for the special case of p = 1. We have characterised graphs such that for every induced subgraph
Hof G, ¥ouc(H) = @(H), where yonc(H) is open neighbourhood chromatic number of H. Moreover, we
have found the classes of graphs G such that for every induced subgraph H of G, xonc(H) = A(H). In
addition to this, we have derived a few more related results.

We have concluded the study by investigating the colouring which takes into account the average distance
of the graphs, We have obtained the average distance colouring number x,,(G) of some graph classes with
the help of derivations of the average distance of those classes of graphs. Finally, we have characterised
graphs which require n distinct colours with respect to average distance colouring. We have also presented
a greedy algorithm to colour any graph G with average distance constraint.

Keywords: Gréph colouring, T-colouring, L(h, k)-colouring, L(T, 1)-colouring, colour span, equitable
fractional open neighbourhood colouring, y,auc-perfect graphs, average distance, average distance
colouring.
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