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Abstract – Graphs are considered as a superb displaying device which is utilized to demonstrate many 
kind of relations among any physical circumstance. Numerous issues of genuine world can be spoken to 
by graphs. This paper investigates various concepts engaged with graph theory and their applications in 
computer science to exhibit the utility of graph theory. These applications are displayed particularly to 
extend graph theory and to exhibit its target and significance in computer science building. Graphs, 
network, imperatives, graph shading, graph drawing. This paper gives a review of the applications of 
graph theory in heterogeneous fields somewhat yet for the most part centers around the computer 
science applications that utilizations graph hypothetical concepts. Different papers dependent on graph 
theory have been considered identified with booking concepts, computer science applications and an 
outline has been introduced here. 
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INTRODUCTION 

Graph hypothetical thoughts are exceptionally used 
by computer science applications. Particularly in 
inquire about zones of computer science such data 
mining, image division, bunching, image catching, 
networking and so forth., For instance a data 
structure can be planned as tree which thus used 
vertices and edges. So also demonstrating of system 
topologies should be possible utilizing graph 
concepts. Similarly the most significant idea of graph 
shading is used in asset allotment, booking. 
Additionally, ways, strolls and circuits in graph theory 
are utilized in gigantic applications state voyaging 
sales rep issue, database structure concepts, asset 
networking. This prompts the improvement of new 
calculations and new hypotheses that can be utilized 
in enormous applications. This paper has been 
separated into two areas. First area gives the 
verifiable foundation of graph theory and a few 
applications in booking. Second segment 
accentuates how graph theory is used in different 
computer applications 

Graph theory is a part of discrete arithmetic. In 
arithmetic and computer science, graph theory is the 
investigation of graphs which are numerical 
structures used to display pair savvy relations 
between objects. There is wide utilization of graphs 
in giving critical thinking procedures, since it gives an 
instinctive way preceding showing formal definition. 
To break down the graph theory application two 

issue zones are considered. 1-old style issue 2-
issues from applications the traditional issue are 
characterized with the assistance of the graph 
theory as network, cuts, ways and streams, shading 
issues and hypothetical part of graph drawing. 
Though issues from application especially 
accentuation on test examine and the execution of 
the graph theory calculations. Graph drawing is a 
key subject in usage perspective, on the grounds 
that the programmed age of drawing graph has 
significant applications in key computer science 
advancements, for example, data base plan, 
programming building, circuit structuring, arrange 
planning and visual interfaces. Graph hypothetical 
thoughts are profoundly used by computer science 
applications. Particularly in investigate territories of 
computer science such data mining, image division, 
grouping, image catching, networking and so forth., 
for instance a data structure can be planned as tree 
which thusly used vertices and edges. 
Correspondingly displaying of system topologies 
should be possible utilizing graph concepts. 
Similarly the most significant idea of graph shading 
is used in asset distribution, planning. Additionally, 
ways, strolls and circuits in graph theory are utilized 
in huge applications state voyaging sales rep issue, 
database structure concepts, asset networking. This 
prompts the advancement of new calculations and 
new hypotheses that can be utilized in gigantic 
applications. 
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REVIEW OF LITERATURE 

Chung and Lu [1] contemplated the graph theory and 
it is connection to numerous down to earth 
executions including security widely. For instance, 
they explored control law models and its association 
with network topologies. They additionally 
demonstrated upper and lower limits to many key 
computational issues. Ahmat's work [6] centered 
more around streamlining issues identified with graph 
theory and its security applications. He introduced 
some key graph theory concepts used to speak to 
various kinds of networks. At that point he depicted 
how networks are demonstrated to research issues 
identified with network conventions. At long last, he 
introduced a portion of the instruments used to 
produce graph for speaking to pragmatic networks. 
This work is considered among the most thorough in 
tending to graph streamlining multifaceted nature 
issues in networking and security. All the more as of 
late, Shirinivas et al. [12] introduced a diagram of the 
applications of graph theory in heterogeneous fields 
somewhat yet fundamentally centers around the 
computer science applications that utilizations graph 
hypothetical concepts. 

Network topology disclosure has likewise pulled in 
huge measure of graph theory related research work 
from the scholarly community and industry. In his 
article [5], K. Ahmat examined the past and current 
components for finding the Layer-2 network topology 
from both hypothetical and viable forthcoming. 
Notwithstanding revelation methods, he gave some 
point by point clarifications to a portion of the 
outstanding open issues identified with Ethernet 
topology disclosure and their utilization cases. For 
instance, one should display the Internet so as to 
replicate its conduct in a research center. 

Breitbart et al. depicted a pioneer chip away at 
Ethernet topology revelation which is basic in 
network security [2]. They displayed novel 
calculations for finding physical topology in 
heterogeneous (i.e., multi-seller) IP networks. Their 
calculations depend on standard SNMP MIB data 
that is broadly upheld by current IP network 
components and require no alterations to the working 
framework programming running on components or 
hosts. They likewise actualized their calculations with 
regards to a topology disclosure apparatus that has 
been tried alone research network. The calculations 
planned in this administrative work just when the MIB 
data is finished. 

Gobjuka and Breitbart [3] tended to a similar issue 
when the data from MIBs are inadequate. In 
particular, they explored the issue of finding the 
layer-2 network topology of huge, heterogeneous 
multiunit Ethernet networks that may incorporate 
uncooperative network hubs. They demonstrated that 
finding a layer-2 network topology for a given 
inadequate info is a NP-difficult issue, in any event, 
for single subnet networks, and that choosing 

whether a given information characterizes an 
exceptional network topology is a co-NP-difficult 
issue. They planned a few heuristic calculations to 
discover network topology, assess their multifaceted 
nature and give criteria to occasions in which the info 
ensures a novel network topology. 

Saleh Ali K. Al Omari and Putra Sumari [4] displayed 
a comprehensive review about the Mobile Ad Hoc 
Network (MANET) and They made an examination 
between the various papers, the vast majority of its 
determinations highlighted a wonder, not a steering 
convention can adjust to all conditions, regardless of 
whether it is Table-Driven, On-Demand or a blend of 
two sorts, are restricted by the network attributes. 
Oliveira et al. [13] proposed an answer for verifying 
heterogeneous various leveled WSNs with a 
subjective number of levels. Our answer depends 
solely on symmetric key plans, is profoundly 
conveyed, and considers hub collaboration designs 
that are explicit to grouped WSNs. 

S. Sumathy and B.Upendra Kumar [7] proposed a 
key trade and encryption instrument that expects to 
utilize the MAC address as an extra parameter as 
the message explicit key [to encrypt] and forward 
data among the hubs. In the model they proposed, 
the hubs are sorted out in spreading over tree 
design, as they abstain from shaping cycles and 
trade of key happens just with validated neighbors in 
impromptu networks, where hubs join or leave the 
network powerfully. 

Donnet and Friedman [10] talked about past and 
current instruments for finding the web topology at 
different levels: the IP interface, the switch, the AS, 
and the PoP level. Notwithstanding disclosure 
methods, they gave bits of knowledge into a portion 
of the outstanding properties of the web topology. 
Maarten van Steen [8] concentrated on the usually 
utilized measures, to be specific, those concerning 
vertex availability, little world property, relationships 
in network example, and centrality. Except if 
generally indicated, the perplexing network 
measures are of an undirected unweighted phonetic 
network N = (V, E) with n vertices and m edges as 
the model of a specific language sub-framework. 
Donnet and Friedman [10] examined past and 
current instruments for finding the web topology at 
different levels: the IP interface, the switch, the AS, 
and the PoP level. Notwithstanding revelation 
methods, they gave bits of knowledge into a portion 
of the outstanding properties of the web topology. 
Maarten van Steen [8] concentrated on the regularly 
utilized measures, specifically, those concerning 
vertex availability, little world property, relationships 
in network example, and centrality. Except if 
generally indicated, the mind boggling network 
measures are of an undirected unweighted semantic 
network N = (V, E) with n vertices and m edges as 
the model of a specific language sub-framework. 
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Breitbart et al. [11] depicted a strategy for limiting 
network checking overhead dependent on Shortest 
Path Tree (SPT) convention. They depict two unique 
varieties of the issue: the A-Problem and the E-
Problem, and show that there is a critical distinction 
between them. They additionally demonstrated that 
discovering ideal arrangements is NP-hard for the 
two varieties, and propose a hypothetically most 
ideal heuristic for the AProblem and three unique 
heuristics for the E-Problem. 

Patrick P. C. Lee el al. [14] proposed a circulated 
secure multipath answer for course data over various 
ways with the goal that gatecrashers require 
considerably more assets to mount effective 
assaults. They incorporate a circulated directing 
choices, transfer speed imperative adjustment, and 
lexicographic assurance, and demonstrated their 
combination to the separate ideal arrangements. 
[15], Remco van der Hofstad considered arbitrary 
graphs as models for certifiable networks. He 
presumed that, these networks end up having 
preferably various properties over traditional arbitrary 
graph models, for instance in the quantity of 
associations the components in the network make. 
Subsequently, an abundance of new models was 
concocted in order to catch these properties. 

APPLICATIONS OF GRAPH THEORY 

Graph hypothetical concepts are broadly used to 
study and show different applications, in various 
regions. They incorporate investigation of particles, 
development of securities in science and the 
investigation of iota‘s. Also, graph theory is utilized in 
human science for instance to gauge entertainers 
glory or to investigate dissemination systems. Graph 
theory is utilized in science and preservation 
endeavors where a vertex speaks to districts where 
certain species exist and the edges speak to 
relocation way or development between the locales. 
This data is significant when seeing reproducing 
examples or following the spread of sickness, 
parasites and to contemplate the effect of relocation 
that influence different species. Graph hypothetical 
concepts are broadly utilized in Operations 
Research. For instance, the voyaging sales rep 
issue, the most limited spreading over tree in a 
weighted graph, getting an ideal match of 
employments and men and finding the briefest way 
between two vertices in a graph. It is additionally 
utilized in displaying transport networks, action 
networks and theory of games. The network 
movement is utilized to take care of huge number of 
combinatorial issues. The most famous and effective 
applications of networks in OR is the arranging and 
planning of enormous confounded tasks. The best 
outstanding issues are PERT (Project Evaluation 
Review Technique) and CPM (Critical Path Method). 
Next, Game theory is applied to the issues in 
building, financial matters and war science to 
discover ideal approach to play out specific 

assignments in focused situations. To speak to the 
technique for limited game a digraph is utilized. Here, 
the vertices speak to the positions and the edges 
speak to the moves. 

APPLICATION OF GRAPH THEORY IN 
COMPUTER SCIENCE 

Graph theory is assuming an inexorably significant 
job in the field of computer science. Any product that 
must be built up, any program that must be tried is 
making themselves simple utilizing graphs. Its 
significance is gotten from the way that flow of 
control and flow of data for any program can be 
communicated regarding coordinated graphs. Graph 
theory is likewise utilized in microchip structuring, 
hardware, booking issues in working framework, fi le 
the board in database the executives framework, 
data flow control between networks to networks. The 
theory of graphs had made the field of computers to 
build up its very own graph hypothetical algorithms. 
These algorithms are utilized in detailing answers 
for a significant number of computer science 
applications. A few algorithms are as per the 
following: 

• Shortest way calculation in a network 

• Kruskal's - least traversing tree 

• Euler's-graph planarity 

• Algorithms to discover nearness 
frameworks. 

• Algorithms to discover the connectedness 

• Algorithms to discover the cycles in a graph 

• Algorithms for looking through a component 
in a data structure etc. 

Network System 

Graph theory has wide application in the field of 
networking. To break down the graph theory 
application in networking two regions are 
considered: graph based portrayal and network 
theory. Graph based portrayal has numerous focal 
points, for example, it gives diverse perspective; it 
makes issue a lot simpler and provide progressively 
exact definition. Though network theory provide a lot 
of systems for investigating a graph and applying 
network theory utilizing a graph portrayal. The term 
graph and network are equivalent. Both allude to a 
sort of structure where there exist vertices (for 
example hubs, specks) and edges (for example 
joins, lines). There are various kinds of graphs and 
networks which yield pretty much structure. These 
two terms can be separating based on their utility. 



 

 

Umesh Kumar Gupta1* Akash Pandey2
 

w
w

w
.i
g

n
it

e
d

.i
n

 

1603 

 

 An Overview Study on Applications of Graph Theory in Computer Science 

The term graph is utilized in arithmetic while the term 
network is utilized in material science. 

Data Structure 

Data might be sorted out various ways. The 
legitimate or mathematical model of a specific 
association of data is known as a "data structure". 
The selection of data model relies upon two 
contemplations: 

• It must be rich enough in structure to reflect 
genuine relationship of data in genuine 
world. 

• The structure ought to be basic enough that 
one can successfully process data when 
important. 

These two contemplations is satisfied by the graph 
hypothetical concepts. Discretionary connection 
among data can likewise be spoken to by a graph 
and their lattice, tasks performed on these 
measurements are further helpful for determining 
relations and data affiliation and is valuable so as to 
see how these data might be put away in memory. 

Communication Network 

The graph hypothetical thoughts are utilized by 
different computer applications like data mining, 
image division, bunching, image catching, networking 
and so on. Graph theory can be utilized to speak to 
communication networks. A communications network 
is an assortment of terminals, connections and hubs 
which interface with empower telecommunication 
between clients of the terminals. Every terminal in 
the network must have a novel location so messages 
or associations can be directed to the right 
beneficiaries. The assortment of addresses in the 
network is known as the location space. Each 
communication network has three fundamental 
segments: terminals (the beginning and halting 
purposes of network), processors (which provide 
data transmission control capacities), transmission 
channels (which help in data transmission). The 
communication network plans to transmit bundles of 
data between computers, phones, processors or 
different gadgets. The term parcel alludes to some 
generally fixed-size amount of data, 256 bytes or 
4096 bytes. The parcels are transmitted from 
contribution to yield through different switches. The 
communication networks can be spoken to utilizing 
the different mathematical structures which 
additionally help us to think about the different 
portrayals dependent on clog, switch size and switch 
check. Graphs have a significant application in 
displaying communications networks. For the most 
part, vertices in graph speak to terminals, processors 
and edges speak to transmission channels like wires, 
filaments and so forth. Through which the data flows. 
In this way, a data bundle jumps through the network 
from an info terminal, through an arrangement of 

switches joined by coordinated edges, to a yield 
terminal. 

Graph Coloring 

Graph coloring particularly utilized different in 
examine regions of computer science such data 
mining, image division, bunching, image catching, 
networking and so forth., for instance a data structure 
can be planned as tree which thus used vertices and 
edges. So also displaying of network typologies 
should be possible utilizing graph concepts. Similarly 
the most significant idea of graph coloring is used in 
asset designation, booking. Likewise, ways, strolls 
and circuits in graph theory are utilized in enormous 
applications state voyaging sales rep issue, 
database structure concepts, asset networking. This 
prompts the advancement of new algorithms and 
new hypotheses that can be utilized in huge 
applications. Graph coloring is one of the most 
significant concepts in graph theory and is utilized in 
numerous ongoing applications in computer science. 
Different coloring techniques are accessible and can 
be utilized on necessity premise. The correct 
coloring of a graph is the coloring of the vertices and 
edges with negligible number of colors to such an 
extent that no two vertices ought to have a similar 
shading. The base number of colors is called as the 
chromatic number and the graph is called 
appropriately shaded graph. Vertex coloring is the 
most widely recognized graph coloring issue. The 
issue is, given m colors, discover a method for 
coloring the vertices of a graph with the end goal 
that no two contiguous vertices are shaded utilizing 
same shading. The other graph coloring issues like 
edge coloring (no vertex is occurrence to two edges 
of same shading) and face coloring (geographical 
guide coloring) can be changed into vertex coloring. 
Chromatic number: the most modest number of 
colors expected to shading a graph g is called its 
chromatic number. For instance, the accompanying 
can be shaded least 3 colors. 

 

The graph coloring problem has huge number of 
applications as follows: 

1) Making schedule or time table: assume we 
need to make am test schedule for a 
college. We have list various subjects and 
understudies took a crack at each subject. 
Numerous subjects would have regular 
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understudies (of same bunch, some excess 
understudies, and so forth). How would we 
schedule the test so no two tests with a 
typical understudy are scheduled at same 
time? What number of least availabilities are 
expected to schedule all tests? This issue 
can be spoken to as a graph where each 
vertex is a subject and an edge between two 
vertices mean there is a typical understudy. 
So this is a graph coloring issue where least 
number of schedule vacancies is equivalent 
to the chromatic number of the graph. 

2) Mobile radio recurrence task: when 
frequencies are appointed to towers, 
frequencies doled out to all towers at a 
similar area must be unique. How to appoint 
frequencies with this requirement? What is 
the base number of frequencies required? 
This issue is additionally an occasion of 
graph coloring issue where each tower 
speaks to a vertex and an edge between two 
towers speaks to that they are in scope of 
one another. 

3) Sudoku: Sudoku is additionally a variety of 
graph coloring issue where each phone 
speaks to a vertex. There is an edge 
between two vertices on the off chance that 
they are in same line or same segment or 
same square. 

4) Register portion: in compiler advancement, 
register allotment is the way toward allotting 
an enormous number of target program 
factors onto few CPU registers. This issue is 
additionally a graph coloring issue. 

5) Bipartite graphs: we can check if a graph is 
bipartite or not by co lowing the graph 
utilizing two colors. On the off chance that a 
given graph is 2-shading capable, at that 
point it is bipartite, generally not. See this for 
more subtleties. 

6) Map coloring: geographical maps of nations 
or states where no two contiguous urban 
areas can't be relegated same shading. Four 
colors are adequate to shading any guide. 

Operating system 

A graph is a data structure of limited arrangement of 
sets, called edges or vertices. Numerous pragmatic 
issues can be understood with the assistance of 
graph in the field of operating framework, for 
example, job planning and asset designation issues. 
For instance graph coloring idea can be applied in 
job planning issues of cpu, jobs are accepted as 
vertices of the graph and there will be an edge 
between two jobs that can't be executed at the same 
time and there will be one to one connection 

between plausible booking of graphs. Graph reason 
in operating framework: 

• System forms are spoken to in graph 
structure. 

• Graph extraction procedures are utilized in 
occasion following. 

• Excellent testing instrument in execution 
assessment due to simple approval and 
alteration. 

Image Processing 

Image examination is the procedure by which data 
from images is extricated. Image examination is for 
the most part performed on advanced image 
processing techniques. The image processing 
techniques can be improved utilizing a graph 
theoretic methodology. The applications of graphs in 
image processing are: to discover edge limits 
utilizing graph search algorithms in division. 

• To compute he arrangement of the image. 

• Finding mathematical limitations, for 
example, entropy by utilizing least 
spreading over tree. 

• Finding separation changes of the pixels 
and computes the separation between the 
inside pixels by utilizing most brief way 
algorithms. 

Software Engineering 

Graph has numerous applications in software 
engineering. For instance: during necessities 
particular, data flow charts are utilized where 
vertices speak to changes and edges speaks to the 
data flows. During configuration stage, graphical 
plan is utilized for portraying relations among 
modules; while during testing, the control flow of a 
program related with mccabe's unpredictability 
measure which utilizes coordinated graphs for 
tending to the grouping of executed directions and 
so on. Indeed, even software process the 
executives has likewise applications of network 
outlines which includes graph algorithms. 

Data Base Designing 

In data base planning graphs are utilized as graph 
data bases. Graph database utilizes graph portrayal 
with hubs, edges, and properties to speak to and 
store data. This graph structure has key job in 
planning database, since it gives quick execution 
process utilizing diverse usefulness and properties 
of graph structure .graph database utilizes as: 
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• Storage framework that provides record free 
nearness 

• Analyzing tool for interconnection 

• Powerful tool for graph like-question 

• Graph databases are regularly quicker for 
cooperative data sets that guide all the more 
straightforwardly to the structure of article 
situated applications. 

Website Designing 

Website planning can be displayed as a graph, 
where the web pages are spoken to by vertices and 
the hyper interfaces between them are spoken to by 
edges in the graph. This idea is known as web 
graph. Which find the intriguing data? Other 
application zones of graphs are in web community. 
Where the vertices speak to classes of objects, and 
every vertex speaking to one sort of objects, and 
every vertex speaking to a sort of article is 
associated with each vertex speaking to other sort of 
objects. In graph theory such a graph is known as a 
total bipartite graph. There are numerous favorable 
circumstances of utilizing graph portrayal in website 
advancement, for example, 

• Searching and community disclosure. 

• Graph portrayal (coordinated graph) in web 
website utility assessment and connection 
structure. 

• Finding all associated component and 
provide simple recognition. 

CONCLUSION 

The primary point of this paper is to introduce the 
significance of graph hypothetical thoughts in 
different territories of computer applications. This 
paper is intended to profit the understudies of 
computer science to pick up profundity information 
on graph theory and its significance with different 
subjects like operating frameworks, networks, 
databases, software engineering and so forth. This 
paper concentrated on the different applications of 
significant graph theory that have importance to the 
field of computer science and applications. 
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