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Study Of Various Dominations In Graph Theory 
And Its Applications 
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Abstract:The aim of the article is to sum up the different dominations on graphs. The following article holds the idea of Domination in Planar graphs, 
connected graph, edge dominations in Paths, Cycles of related graphs and few properties. Likewise, we broadened our study on inverse dominations on 
graphs and few applications based on dominations. It incorporates social network, land reviewing, radio broadcasts, computer PC correspondence 
system, school transport directing, interconnection systems so forth., 
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1. INTRODUCTION 
The fundamental thought of graphs was first presented in 
eighteenth era by Swiss mathematician Leonhard Euler. His 
endeavors and inevitable answer for the popular 
Konigsberg bridge problem portrayed is ordinarily cited as 
root of theory of graph. He wrote an article on seven bridge 
konigsberg issue which was brought out in 18

th
 century is 

considered to be the initial article in the former times 
of theory of graph. Since, 50 years theory of graph has 
incredible advancements due to its correspondence with 
and application in couple of locales like Natural Sciences, 
Technology, Information System Research and so on. The 
quickest developing region in theory of graph is domination. 
The analysis of dominating set in theory of graph was 
initiated by Ore and Berge.  Kulli and Patwari analyzed 
about the total edge domination number of graphs. The 
issue of choosing two disjoint arrangements of transmitting 
stations with a goal that one set can give admiration on 
account of disappointment of portion of the transmitting 
stations of the other set. This drove them to characterize 
the Inverse domination number. The Inverse domination 
was initiated by V.R. Kulli and Sigarkanti.  
 

2. PRELIMINARIES 
Definition 2.1: A graph is an ordered pair G (V, E) is a finite 
arrangement of nodes and arcs, where V is a limited 
arrangement of nodes and E is a limited assortment of arcs. 
The arrangement E is having components from union of 1 
and 2 component subsets of V. i.e., every arc is either a  1 
or 2 component subset of V. 
 
Definition 2.2: Let G= (V, E) be a graph. Two nodes A & B 
are said to be adjoining if there is an arc e ϵ E so that e = 
{A, B}. Two arcs e1 and e2 known to be adjoining if there is 
a node v so that v is a component of e1 and e2. 

 
 
 
 
 
 
 
 
 
 
 

Definition 2.3: A digraph is an arrangement of objects that 
are connected together, where all the arcs are directed from 
one node to another. In addition, a graph where the arcs 
are biconditional is known an undirected graph.  
 
Definition 2.4: Number of arcs occurrence with node of a 
graph with self-loop tallied twice is called Level of node, it is 
signified by v(x) or degG(x).  
 
Definition 2.5:  A simple graph is where there is exactly one 
arc between each set of distinct nodes is known as 
complete graph and is usually signified by Kn. 

 

 

                                                                   

 

 

 

 
Definition 2.6: A graph G is known as connected if every set 
of nodes in G are associated. 

 

 
Definition 2.7:  Graph that is not associated is said to be 
disconnected. An arc less graph with two or more nodes is 
known as disconnected.  
 

 
Definition 2.8:  In the event that the node V of a Simple 
Graph G= (V, E) is partitioned into 2 subsets ‗u‘ & ‗v‘ to an 
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extent that every arc of G associate a node ‗u‘ & node ‘v‘, 
then G is known as Bipartite Graph. 

                                                        

 
 
 
 
 
 
 
 
 
 
 
Definition 
2.9: If a 
graph is 

traced on a plane in a way that no arcs cross each other is 
known as planar graph. 
 
 
 
       
 
 
 
 
           
Non – Planar Graph Planar graph 
 
 
Remark-1: On the off chance that G = (V, E) be an 
Undirected Graph with e arcs. At such point the level of 
degrees of the vertices in an Undirected Graph is even. i.e., 
 ∑          (V) = 2e, this is called Hand-shaking property. 

 
Remark-2: The utmost numeral of arcs of Simple Graph 

with ‗n‘ nodes is 
      

 
. 

 

3. DOMINATIONS IN GRAPHS 
In 1850, Chess freaks in Europe give thought to issue for 
finding the least numeral of queens that is set on a chess 
board with a goal that each one of the blocks are either 
charged by a queen or inhibited by a queen. The idea of 
Domination came into existence with this problem. It was 
found that five queens are enough to tower over all the 
blocks of (8  8) chess board. Here we are showing two of 

such arrangements of five queens such that all squares are 
dominated is shown in the following Fig 
 
 

 

       
 

 
Two arrangements of queens in 8   8 checker board in 

order to occupy every block by Queens. 
 
Definition 3.1: In a Graph G of dominating set S where each 
node of G is either in S or adjoining to any node in S. The 
domination number γ = γ (G) is the least cardinality of an 
arrangement of domination. The Dominating set problem 
concerns finding a base dominating set. 
                                                 2            4 
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For the graph G in Fig. 3, {1,3,5} is dominating set of 
cardinalities 3, {3,6,7,8} is a m dominating set of 
cardinalities four and {2,4,6,7,8} is a dominating set of 
cardinalities five. Hence the least cardinality is γ (G) = 3. 
 
Definition 3.2: An arrangement S of nodes in a graph G (V, 
E) is known as Total Dominating set, on the condition that 
each node v   V is adjoining to a component of S and 

hence   (G) is Total Domination number. For an 

application, we contemplate a PC arrangement where a 
group of servers has capacity to transmit legitimately with 
each PC outside the core group. Also, each document 
server is directly connected to in any event one other 
'backup' file server where copy data is kept. A small group 
with this trait is a γt set constituted to the system. 
 
Definition 3.3: In graph of an edge dominating set G= (V, E) 
is subset S⊆E with the end goal that each arc not in S is 

adjoining to any one arc in S. An edge dominating set is 
otherwise known as line dominating set. 
 
Definition 3.4: A connected dominating set of a graph G is a 
dominating set D whose induced sub graph is also 
associated. 
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Definition 3.5: A dominating set S of a graph G is a minimal 
dominating set of G iff every node v in S fulfills in any of the 
accompanying two properties: 
(i).   node w in V(G) – S   Γ (W)   S = {v}. 

(ii). v is adjoining to no node of S. 
 
INVERSE DOMINATIONS IN GRAPHS 
The idea of graphs in the area of dominations found its root 
in 1850‘s with the enthusiasm of few chess players. Out of 
the different uses in the theory of domination, the frequently 
examined is Data bank. Communication system comprises 
of connections at fixed arrangement of sites.  The issue is 
to choose the small arrangements of destinations at which 
the senders are set, so that every other site in the system is 
united by an immediate correspondence connection to the 
plot, which contains a sender. In other word the issue is to 
locate a least dominating set in the graph relating to this 
system. Kulli and Sigarkanti considered the problem of 
determination two disjoint sets of transmitting stations of the 
other set. This drove them to characterize the inverse 
domination number. 
 
Definition 3.6: An arrangement S of nodes in a Graph G is 
a dominating set if each node not in D is nearby any one 
node in S. In the event that V-S contains a dominating set 
say S' of G, at that point S ' is known as inverse 
dominating set concerning S.    
Example: 3.6.1 
                                                 

 
D1 = {2, 4}, D2 = {2, 5} and D3 = {1, 4} are the least 
dominating sets. Their comparing opposite inverse 
dominating sets are D1

* 
= {1, 3, 5}, D2

*
 = {1, 4} and D3

*
 = {2, 

5} respectively. Thus, the domination number of G is γ(G) 
=2 & the inverse domination number of G is     (G) = 2. 

Theorem 3.7: Let d be a positive divisor of a +ve number n. 
Then   a regular graph G on n nodes, for γ (G) =     (G) = 

d.  
Proof: Assume that d is a +ve number and divides n ≥ 1. 
i.e.; n = kd. 

Let V =      
  Vi, where Vi = {vi1, vi2, ……, vid} for 1 ≤ i ≤ d.  

Let G be the graph with node set as V and every node of Vi 
is adjoining precisely to one node of V j, for j   i. Then d(v) 

= k – 1   v ϵ V, so G is k – 1 regular.  

Also, each Vi is a γ – set of G.  

Hence γ (G) = | Vi| = d,     (G) = | Vj | = d. 

 
4. APPLICATIONS 
Over the most recent three decades, a stupendous 
development is seen in theory of graph because of its far-
reaching scope in algebraic, optimization and computational 
issues.  Graph theoretical ideas are usually utilized in OR. 
For instance, the travelling sales-man problem, shortest 
spanning tree in weighted graphs, and finding the most 
limited way between two vertices of graph. For example, 
train and plane ways to cover maximum stations with 
minimum cost included. One of the important applications 
among domination in graph is school transport routing, 
most school give school transports to moving kids to and 
from school and work under specific standards, one of 
which generally expresses that no student will need to walk 
more remote than one kilometer to a transport pickup point. 
Therefore, management ought to develop course to every 
transport vehicle is available in less than one kilometer of 
each student in their designated region. Vehicle ride cannot 
take more than predefined time, likewise, Limit on total 
number of children that a vehicle. Give us a chance to 
consider the graph represent the road guide of city, where 
each link address to a pickup point. 
                                            

 
 

5. CONCLUSION 
The standard purpose of the paper is to explain the 
significance of Graph theory and Dominations in various 
fields like Sciences and Engineering. We examined the idea 
of Dominations in planar graphs, connected graphs and arc 
domination in paths, cycles of related graphs. Also 
expressed some real-life applications where dominations in 
graph is used. We extended our study in Inverse 
Dominations. 
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