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Abstract – As the theory of Graph becomes increasingly relevant in many fields of mathematics, including 
science and technology. This applies widely in a number of areas, including biochemical engineering, 
electrical engineering, IT and operational work. Pure basic findings have been often demonstrated by 
strong combination methods used in graph theory throughout other fields of mathematics. 

Keywords – Graph Theory, Issue, Application 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - X - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

INTRODUCTION 

The graph theory of the connected point‘s network 
mathematical subset. The study of graphic theory 
started with recreational mathematical questions but 
has evolved into an important area of research in 
mathematics with applications in chemistry, 
organizational analysis, social sciences and 
computer technology. 

Graph theory began in 1735 with the problem of the 
Koinsberg Bridge. Science is developing rapidly in 
the paradigm of mathematics, particularly because it 
is relevant in several fields such as biochemistry 
(genomic) and electrical engineering 
(communications and coding), IT (algorithms and 
computers) as well as organization. These systems 
and other include a wide range of well-known 
applications cf. [5] The strong combination methods 
used in the theory of graphics have often produced 
significant, significant effects in a number of fields of 
mathematics itself. The most common methods 
relate to a theory of a supplement, and the results of 
this field are used to prove that the decomposition of 
the Dilworth chain theorem is partly ordered for finite 
sets. An analysis of the correspondence of graph 
theory reveals that in a finite group certain members 
of a subgroup are left and right. This finding played 
an important part in the 2000 evidence of 
Dharwadker's four-color theorem [8]. In Laczkovich's 
positive reaction to Tarsky's issue of 1925, the 
existence of matches in this infinite bi-party graphs 
was partly consistent with the square. Thomas 
demonstrates that in the Lebesgue context there is a 
subset of real numbers R, unbeatable. Surprisingly, 
this theorem can show only discreet mathematics 
(bipartite graphs). In some mathematical fields there 
remain several other instances of graph theory 
implementation in the literature[3]. In this article, the 

various implementations of graph theory are 
discussed in many parts of mathematics and in 
many other fields in general. 

HISTORY 

The first document in the tale of graphic theory is 
called Leonard Euler's 1736 paper on the Seven 
Bridges at Königsberg. It is a further study of 
Leibnice's work and Vandermonde's paper in 
relation to Knight's issue. For the number of edges 
and vertices and for the face of a convex polyherd 
Cauchy and L'Huilier have examined and 
extended the rule of Euler. 

More than a hundred years after Euler's work on 
the Königsberg bridges, Listing developed the 
principle of topology. Cayley involved in the 
research of a subset of diagrams, trees, with 
particular mathematical types originating from the 
differential calculus. For the display of maps of 
various properties the methods he used mainly 
refer. The Enumerated graph theory was born in 
Cayley's results and in the main consequence of 
Pólya's findings between 1935 and 1937. It was 
simplified in 1959 by De Bruijn. His studies of 
trees have been linked to Cayley through recent 
experiments on chemical composition, a blend of 
ideas in mathematics and that of chemicals which 
is now part of modern graph theory jargon.[1] 

Sylvester coincided in a document published in 
Nature in 1878 with the term "chart," which draws 
a distinction of "quantic invariants" and "co-
variants" algebra and molecular diagraph: 

"Thus, every invariant and covariant is expressed 
in a graph exactly the same as a kekulean 
diagram. I give the rule for geometrical graph 
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multiplication, i.e. for building a graph for in- or co-
variants whose graphs are separately displayed." 

Another book by Frank Harary of the late 1969 "is 
considered as being a final textbook in this field of 
the world", inviting mathematicians, pharmacists, 
electronics engineers and social scientists to speak 
to each other. The first textbook in graphics science 
was published in Kőnig and developed in 1936. 
Harary was given all the benefits for the Polish 
Award.[2] 

"Is it valid that each plane map has a four-colored 
area with two regions on one side of the ground 
having separate colours? 'The first question that 
Francis Guthrie presented in 1852 and his first 
analysis published in a letter to Hamilton from de 
Morgan was four colours. One of the most popular 
and exciting problems of graphic theory, many false 
evidence, including Cayley, Kemp and other, were 
reported. 

A machine-aided research carried out in 1976, by 
Kenneth Appel and Wolfgang Haken, essentially 
followed Heesch's "discharging," idea The data 
greeted Heesch's sophistication with an examination 
of the characteristics of 1,936 equipment systems 
and were then not widely accepting. 

Autonomous topological development in 1860 and 
1930 validated the graphic theory by the scientists 
Jordan Kuratowski and Whitney. The application of 
modern algebra techniques was a further major 
component of popular development in the field of 
graphical theory as well as topology. 

With the advent of probabilistic methods in theory of 
graphology a further branch was generated - namely 
in the analysis of Erdős and Rényi of the asymptotic 
probability of graphic connectivity. 

Graph theory Applications 

Graphs are available to model all types of links and 
processes through physical, biological,[7][8] social 
and information structures. In graphs there can be 
represented many functional problems. The term 
network is sometimes described as a graph that 
highlights its connection to reality systems with 
attributes (for example names) linked to the vertices 
and edges, as well as the entity that communicates 
with and understands the real-world systems as a 
networking science. 

Computer science 

In computer science, charts representing information 
networks, information organisers, computing 
systems, estimation movement, etc. For example, 
the connection structure of a website can be 
displayed on a guided graph in which the vertices are 
web pages and the direct corners are connections 

from page to page. A common strategy can be used 
for addressing social networking[9] problems, 
genetics, device architecture[10], and several other 
areas of study. Neurodegenerative disorder 
development maps. In computer science, the 
architecture of graph algorithms therefore raises an 
essential problem. Also, the graphical transition is 
officially made and visible via graphical updates. 
Graphic repositories are complementary to graph 
mapping systems for the rule-based memory 
management of graphics to ensure safe transaction, 
continuous saving and querying of graphically 
structured data.[9] 

Linguistics 

Graph-theoretical techniques have proved 
especially useful in numerous ways in linguistics, 
since natural language also provides a cached 
meaning. Syntaxes and compositional 
semantiques are usually built on trees, which in a 
hierarchical network rely on the principle of 
compositionality provide a good expressive 
capability. More recent approaches, including 
head-driven grammar sentences, use 
conventional acyclic graphics for the natural 
language syntax. The modeller word meaning 
becomes more simple when a given word is 
understood in terms of the associated terms, 
particularly when applied to computers. However, 
more approaches of phonology accompany 
language analysis as a graph (e.g. optimality 
theory which utilises lattice graphs). However, 
companies such as text graphs and several 
'online' are supporting this significant area of 
linguistic mathematics. 

Physics and chemistry 

The molecules in chemistry and physics are also 
used to analyse theory of graphs. Data on graph 
theory properties relevant to atomic topology can 
be obtained for a three-dimensional analysis of 
dynamic simular atomic structures by condensed 
physics. The "In chemistry a graph offers a normal 
image for a particle, where vertices are atoms and 
bands of edges. FEEDNMER diagrams and rules 
of computation outline the quantum field principle 
in a manner in direct connection with experimental 
numbers one needs to learn." Graphs 
representing the local relations between the 
relationships between the device parts and their 
complex physical processes in the area of 
statistical physics. Conceptual links between brain 
regions are also used inside computational 
neuroscience maps to create several think-tanks 
in which vertices represent the particular portions 
of the brain and boundaries display the 
associations between the two regions. For 
electrical networking, visual engineering plays a 
significant role, where weight is associated with 
the resistance of wire parts to electrical 
characteristics in network structures.[10] Graphs 
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also use porous micro-channels where vertices 
represent pores and corners depict smaller channels 
connecting pores. In electrical network systems, 
graphic designs also represent electricity. The study 
of molecular graphs is a cellular simulation 
technique. Graphs and networks offer excellent 
indicators for analysing and identifying transitions 
and critical processes. The entry of knots or borders 
is a vital overlay when the network divides into 
clusters that are tight and phase-specific. This 
breakdown is studied by the percolation theory. 

Social sciences 

 

Graph theory in 
sociology: Moreno Sociogram (1953). 

Graph theory is generally used in Sociology, in 
particular by utilising social network analysis tools, 
for example to quantify the credibility of celebrities or 
evaluate gossip spreads. Many types of charts are 
regulated by social networks. Sensibility and contact 
charts illustrate how people reach each other or not. 
Graphs illustrate how certain people can influence 
the behaviour of some people. In the end, 
collaborative charts model the relationship between, 
for example, two people who collaborate in a movie. 

Biology 

The graphical design of areas where a vertex can 
reflex areas of movement from (or to) regions or 
inhabitants to boundaries gain for their survival and 
biodiversity. This expertise is helpful in examining 
breeding patterns or monitoring the spread of 
viruses, pathogens or the movement impact of other 
species. 

Molecular biology and genomics graphs are most 
frequently used to model and analyse broad data 
sets. For example, graphical methods are used for 
"cluster" cells into cell groups in a single-cell 
transcriptase study. Another application is simulating 

genes or proteins inside a framework and studying 
their relationships, like metabolism and genetic 
regulatory networks. Production chains, ecological 
networks, and hierarchical clusters of gene 
expression variants are also known as graphic 
structures. Graphical methods are widespread and 
studies in some biology fields are much more 
common where this type of multidimensional high 
performance data is part of research. 

Graphic theory is also used in connectomics; 
nervous systems are a loop that links nerve nodes 
and the ends. 

Mathematics 

In geometry and other topological components, 
graphs are significant in mathematics, including node 
theory. Algebraic graph theory is closely correlated 
with group theory. Graphic design algebraic theory 
has been applied to other regions, such as form 
and fluid systems. 

Other topics 

A graph structure may be extended by applying a 
weight to each table side. Show schemes of 
certain numerical values of couples in graphs with 
weights or weighted estimates. As the chart 
displays a road network, for example, the masses 
represent the length of each road. Can the rim 
have multiple weights, such as height, travel time 
or resources, as in the previous case. These 
graphs are generally used as GPS programmes 
and travel search engines to determine flight times 
and costs. 

ISSUE IN GRAPH 

Enumeration 

The topic of counting graphs that comply with the 
requirements specified is a wide literature on the 
graphic list. Partly includes in Harary and Palmer 
this study (1973). 

Sub graphs, induced sub graphs, and minors 

One popular problem is a fixed graph, called the 
problem of subgraph isomorphism, as a subgraph 
in a given graph. One explanation for this is 
because some graphic properties are inherited 
from subgraphs, which means that a graph is the 
proprietor only if the meaning of other 
subgrammes is present. Sadly, the position of 
maximum subgraphs of a certain form is still an 
NP-complete query. For example: 

• The most comprehensive type is a clique 
issue (NP-complete). 

• A specific case of subgraph isomorphism 
is the graph isomorphism problem. It 

https://en.wikipedia.org/wiki/File:Moreno_Sociogram_2nd_Grade.png
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doubts the isomorphic existence of two 
diagrams. We do not know whether the 
problem is NP-full or if polynomial time will 
solve it. 

• Likewise, a certain graph's mediated 
segments are established. Again, certain 
primary graph properties for induced 
subsections are inherited, indicating that a 
chart is only proprietary if any of the 
subsequent subsections are triggered. The 
maximal mediated subgraphs of any sort are 
often NP-complete. Examples are: 

• The most edgless subgraph or independent 
category is a separate set (NP-Complete). 

• Another difficulty, the slight confining 
question, is that a certain diagram has a 
fixed chart as a minor. A sub-graph is 
generated and a few (or no) edges are 
contracted in any diagram. The bulk of 
charts go to juveniles, which implies that only 
if all minors share a character. For e.g., 
Wagner's Theorem states: 

• A portion of the network is planar since 
either the whole double-part map K3,3 or the 
entire map K 5 as a minor is not used. 

• A problem associated to this is the issue of 
the containment subset, a specified diagram, 
as a subset of a given map. Each graph 
generated by subdividing (or not) edges is a 
graph sub-set or homomorphic. Subdivision 
separation is linked to properties such as 
planarity. The Kuratowski theorem states for 
example: 

• A diagram is flat since the diagram does not 
have a maximum division K3,3 or a total 
segment diagram K5. 

• Another issue with unit confinement is the 
assumption of Kelmans-Seymour: 

• A 5-vertex graph K5 sub-set is used for a 
non-planar 5-vertex graph. 

• Another form of problem is concerned with 
the number and generalizations of maps of 
different organisms in their point deleted sub 
graphs. Examples are: 

• Revival speculation 

Coloring of the graph 

Several computational and graph theoretical 
questions are applicable to various graph colouring 
techniques. You are generally involved in drawing a 
graph so as not to get the same or similar colour at 

two adjacent vertices. Colored edges or other 
variations can be shown (possibly not for two edges 
of the same colour). Any of the common 
assumptions about graphic colouring are as follows: 

• Strong perfect graph theorem 

• Total coloring conjecture, also called 
Behzad's conjecture (unsolved) 

• Hadwiger conjecture (graph theory) 
(unsolved) 

• Four-color theorem 

• Erdős–Faber–Lovász conjecture 
(unsolved) 

• List coloring conjecture (unsolved) 

Unification and Subsumption 

Restricted pattern theory applies to families of 
graphs with a limited order. The graphs in such 
applications are specifically ordered, to subdivide 
narrower graphs into more broad, complicated, 
informative graphs. In graphical operations, an 
examination of the direction of the sub-sumption 
relation between the two graphs and the 
incorporation of computer graphs. The unification 
of two argument maps, if the map is available, is 
known as the most general graph; i.e. all specifics 
are included in) the inputs; efficient unification 
algorithms are defined. A single graph is defined 
when the graph is not accessible. 

Graph fusion offers ample output and mixture 
feature for exclusively compositional structures. 
Automatic hypothesis management and modelling 
of language structure construction are popular 
applications. 

Route problems 

• Minimum spanning tree 

• Seven bridges of Königsberg 

• Three-cottage problem 

• Traveling salesman problem (NP-hard) 

• Hamiltonian path problem 

• Route inspection problem (also called the 
"Chinese postman problem") 

• Shortest path problem 

• Steiner tree 



 

 

Nanjundaswamy M.* 

w
w

w
.i

g
n

it
e
d

.i
n

 

1492 

 

 Journal of Advances and Scholarly Researches in Allied Education 
Vol. 16, Issue No. 9, June-2019, ISSN 2230-7540 

 
Network flow 

In reality, network flow structures with different 
definitions have several problems, for example: 

• Max flow min cut theorem 

Visibility problems 

• Museum guard problem 

Covering problems 

For particular coverage concerns on 
vertical/subgraphic subsets, the graphical coverage 
may apply. 

• The only circumstance where the set is 
closed is the prevalent concern in box 
covers. 

• The issue with the vertex cover is the special 
situation with the cover of the frame where 
all the sets are on all sides. 

• The original set cover dilemma may be seen 
as a vertex cover in a hypergraph, also 
called a strike set. 

Decomposition problems 

Deconstitution, which is defined as division of a map 
of edge, has a broad variety of questions (as 
appropriate, the number of vertices after each part of 
edges). This is often important if a graph is to be 
breaked down into subgraphs which are isomorphic 
to a fixed diagram. Many problems describe a family 
of graphs in which a family of loops or a whole kn 
network is decomposed in n−1 trees with specified 
trees, 1, 2, 3, ..., n − 1 edges, for example. 

Any of the basic decomposition concerns examined 
include: 

• Arboricity, breakdown of the fewest trees 
accessible 

• Equal wrapping and decay in loops on either 
hand exactly double. 

• Painting sheet that decomposes into the 
least feasible matches 

• Line factorization, regular line decomposition 
into normal graphs 

CONCLUSION 

It is just one of the implementations of graph theory. 
For nearly any dilemma we will find ideas and 
visualizations. Any application of the graph theory I 
can think of is the best way to transmit messages. 
Informative networks representation. For examples, 

direct graphs will display the relationship structure of 
the website. Determining the social behaviour of an 
individual with their social relationship graph. 
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