Joyce / REST Journal on Data Analytics and Artificial Intelligence 2(2) June 2023, 83-85

REST Journal on Data Analytics and RESI Journal on
Artificial Intelligence .
Vol: 2(2), June 2023
REST Publisher; ISSN: 2583-5564
Website: http://restpublisher.com/journals/jdaai/ = 3
DOI: https://doi.org/10.46632/jdaai/2/2/11 ‘ -

Application of Graph Colouring in Various Fields

A. Joyce
Sacred Heart Arts and Science College, Perani, Villupuram, Tamil Nadu, India.
Corresponding Author Email: joyl14111999@gmail.com

Abstract. Graph theory is the one which helps all to develop the solution to various real-life physical
problems. Modelling communications networks is the major important application in graph theory. Graph
coloring is an effective technique to solve many practical as well as theoretical challenges is effectively
solved by graph coloring. In this paper, we have presented applications of graph theory especially graph
coloring in team-building problems, scheduling problems, and network analysis.

1. INTRODUCTION

Subjects like, electrical engineering, medicine, network analysis, operations research, and physics are the main
areas graph theory has its application. With the help of graph coloring concepts, we can solve various, team
building problems, scheduling problems, job allocation problems, timetabling problems etc. Graph coloring plays
a immense role in Register Allocation, Map coloring, Bipartite colour checking, Mobile radio frequency
assignment, Making time table. When coloring a map — or any other drawing consisting of distinct regions —
adjacent countries cannot have the same colour. We might also want to use as few different colors as possible. In
radio coloring of an undirected graph is a form of graph coloring in which one assigns positive integer labels to
the graphs such that the labels of adjacent vertices differ by at least two, and the labels of vertices at distance two
from each other differ by at least one. So, in this context, we obtained the optimal solution for the scheduling
problems; team-building problems with the help of the application of graph coloring.

2. HISTORY OF GRAPH THEORY

Many mathematicians have contributed to the growth of graph theory. Graph theory is originated with the problem
of Konigsberg Bridge, in 1735. This problem conducts to the concept of Eulerian graph. Euler studied the problem
of Konigsberg Bridge and give a structure to resolve the problem called Eulerian graph. The idea of a complete
graph and bipartite graph have presented by A.F Mobius, in 1840. The concept of a tree was enacted by Gustavo
Kirchhoff in the year 1845, and he enlisted graph theoretical concept in the calculation of currents in electrical
networks or circuits. Thomas Guthrie founded the famous four-color problem in 1852. In 1969, Heinrich has
solved the four color problem by using a computer. Many problems that are considered hard to determine can
easily solve use of graph theory (Vedavathi N, 2013).

Basic concept of Graph Theory: Graph theory includes different kinds of graphs, each having basic graph
properties. There are different operations that may be performed over various types of graphs. Graphs are utilized
in complicated problems. Therefore, we need to know some definitions that are part of graph theory (Chong Leung
JY, 2014).

Graph: Generally, graph G consists of two things, the set of vertices V and also the set of edges E.  Self-loop:
An edge having the identical vertex as both its end vertices is called a self-loop.

Parallel edges: More than one edge related to a given pair of vertices is called parallel edges.

Directed graph: A graph in which a set of vertices and edges that are connected together, where all the edges are
directed from one vertex to another is called directed graph (Ufuktepe U, 2015) .

Undirected graph: A graph where all the edges are bidirectional is called an undirected graph.

Copyright@ REST Publisher 83


http://restpublisher.com/journals/jdaai/
http://restpublisher.com/journals/jdaai/
http://restpublisher.com/journals/jdaai/

Joyce / REST Journal on Data Analytics and Artificial Intelligence 2(2) June 2023, 83-85

Simple graph: A graph which contains neither self-1 nor i i

Adjacent vertices: Two vertices are said to be adjacent if they are the end vertices of the identical edge. Degree
of vertices: The number of edges incident on a vertex, with self-loop counted twice is called degree of that vertex.
Isolated vertex: A vertex with zero degree is called isolated vertex.

Pendant vertex: A vertex of degree one is called Pendant vertex.

Regular graph: A graph is said to be regular graph if degree of each vertex is equal. A graph is said to be K regular
graph if degree of each vertex is K (Arya S, 2016)

Complete graph: A graph in which each pair of vertices is connected by an edge is said to be complete graph.
Bipartite graph: 1f vertices of a graph can be divided into two independent sets, X and Y such that every edge (X,
y) either connects a vertex from X to Y or vertex from Y to X then the graph is said to be a bipartite graph (Bincy
AK, 2017)

Euler Path: In a graph G a simple path is called Euler path if it traverses every edge of graph exactly once.
Euler Circuit: A circuit in a graph G which traverses every edge of graph exactly once is called Euler circuit.
Eulerian Graph: Eulerian graph is a graph which contains either Euler Path or Euler circuit. Hamiltonian Path: A
path in a connected graph G that contains each vertex of graph exactly once is said to be a Hamiltonian graph.
Hamiltonian Circuit: A circuit that contains each vertex of graph exactly once except for the first vertex, which
is also the last said to be a Hamiltonian circuit (Bharathi SN, 2017) .

Hamiltonian Graph: A graph that contains either a Hamiltonian path or a Hamiltonian circuit is called a
Hamiltonian graph.

3. GRAPH COLORING

Graph coloring is a major topic of graph theory with many applications and unsolved problems. Graph coloring is
the procedure of assignment of colors to each vertex of a graph such that no adjacent vertices get same color. In
other words, Graph coloring is a way of coloring the vertices of a graph such that no two adjacent vertices have
the same color. It is called a vertex coloring. If we paint all the vertices of a graph with colors such that no two
adjacent vertices have the same color then it is called the proper coloring of a graph. A graph in which every vertex
has been assigned a color according to the proper coloring is called a properly colored graph. Similarly, if we give
a color to each edge so that no two incident edges share the same color then it is called edge coloring. A graph can
be properly colored in many ways. A proper coloring in which the least number of colors needed to color the graph
is called its chromatic number. It is denoted by the symbol ¥ (G), where G is a graph. A graph that can be assigned
(proper) with k colors is called a k colorable graph. And its chromatic number is exactly k (Kristoforus R, 2017)
Applications of graph coloring Graphs are used to model many problems of the various real field. Graphs are very
powerful, important and flexible tool to model. There are many numbers of applications. GPS or Google Maps:
GPS or Google Maps are used to find the shortest route from one destination to another. The destinations are
presented by vertices and their connections are presented by edges consisting distance. The best route is
determined by the software. To pick up students from their stop to school Schools/Colleges are also using this
technique. Each stop shows a vertex and the route shows and age. A Hamiltonian path represents the efficiency of
including every vertex within the route (Vinutha MS, 2017).

4. MAKING SCHEDULE OR TIME TABLE

Nurse Schedule problem: Nurse Schedule problem could be a major problem faced by many hospitals everywhere
the planet that is a subclass of scheduling problems that are hard to resolve. The work is difficult for the duty
planner because the duty planner should make sure that every scheduling decision made complies with a mix of
hard hospital rules and soft nurse preference rules. This problem will be solved by graph coloring.

Aircraft Scheduling: Aircraft scheduling is another great problem. This problem is often solved by graph coloring.
Assuming that there are k aircrafts which they need assigned n flights. The ith flight should be during the number
(ai, bi). If two flights overlap, then the identical aircraft cannot be assigned to both the flights. This problem can
be solved by graph coloring. The vertices of a graph correspond to the flights. Two vertices are connected when
the corresponding time intervals overlap. Therefore, the graph is an interval graph which is able to be colored
optimally in polynomial time.

Exam Timetable Scheduling: Exam time-table is a planned schedule for the examinations. Time-tables are so
planned to give students a healthy window for preparations every educational institution has two c¢ academic
commonest scheduling problems are course timetabling and exam timetabling. Effective timetable is important to
the performance of any educational institute. It impacts their ability to fulfill changing and evolving subject
demands and their combinations in a costeffective manner satisfying various constraints we are able to solve this
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problem by using graph coloring concept. Sudoku A single player logicbased puzzle is called sudoku. This puzzle
is a grid of 81 cells, which is split into 9 rows, columns and regions (or blocks). The aim is to put the numbers
from 1- 9 into empty cells in such way, that in every row, every column and each region (3 x 3 block) each number
appears just the once. Sudoku Graph is a graph with 81 vertices (or nodes). Each cell in the Sudoku is seen as a
node of the graph. Each node (or cell) has an edge to every other node (cell) in its respective column, row, and 3
x 3 grid. Sudoku can be viewed as Graph and thus can be solved by Graph Coloring with a Chromatic Number, G
= 9. It is no different to using 9 different color to paint the vertices in a way that no two adjacent vertices have the
identical color.

5. CONCLUSION

Graph concepts are used to model many kinds of relations and processes in physical, biological, social and
information systems. The concept of Graph theory is also seen in several research areas of computer science. This
paper mainly concentrates on applications that uses graph coloring concept. The main aim of this paper is to
explore role of Graph coloring in various fields of life. Graph coloring is powerful tool that makes things easier.
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