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Abstract: Domination in graphs has been the core competency study topic at the outbreak of this era. Its 

profound and exclusive study of domination is graphs kick started around1850, coupled  with the challenges of 

placing the least number of queens on an n x n chess board. So as to cover, there by dominating every square. 

Neverthless the challenges till date remains unanswered and clueless, the domination of graphs and its rise, 

dwells at length on graph theory introduced by Ore and Berge, they delves deep into researches most significant 

schools of thought and innovations. Berge presents the challenges of five queens namely place five queens on 

the chess board, so that unsparingly every square is covered by at least one queen. The solutions to these 

problems are dominating sets in graph, whose vertices are the queens of the chess board and vertices u, v are 

adjacent if a queen move from u  to v is single move. This paves the way to domination in graphs. Starting with 

a close examination of one’s own concept of domination in graphs ranges far and wide to give specific answers 

to all the challenges poping up.  
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I.  INTRODUCTION 
 

      The domination theory of graphs has been the scintillating essence of booming research activities, in the 

operation of graph theory in modern era. It dwelves deeply  into the myriad manifestations and wide range of 

innovative parameters that can be emerged from basic definitions [11]. The adherence of study of dominating 

sets is graph theory commenced around 1960’s irrespective of the theory lacking its significant roots is 1862. 

When De Jacnish, studied its problem of determining the least number of  queens necessary to cover or 

dominate n x n chess board. In 1958 Berge defined the  concept of domination number of a graph. Coining them 

as the “Coefficient of External stability”.  In 1962 Ore used the terminology “dominating set” and precisely 

domination number for the same concept. In 1977 Cockayne and Hedetniemi made a profound and exemplarory 

survey of the results at that time about dominating sets is graphs [10, 9]. In the segmal  the following definitions 

are needed.  

 

Definition 1: Let H be a finite connected  graph with vertex set V = V (H) and edge set E = E(H)[8,7]. The 

neighborhood of a vertex v ∈ V (H), denoted by N(v), is the set of vertices adjacent to v. The open 

neighbourhood of a vertex v in a graph G is defined as the set NG(v) = { u ∈ V (H) : uv ∈ E(H)}.The closed 

neighborhood of v denoted by N[v] = N(v) ∪ {v} and the degree of v in Hby d(v). If S is a subset of V , we set 

N(S) = Uv∈S N(v) and N[S] = Uv∈S N[v] = S ∪ N(S). We use |X| for the cardinality of a set X. Let Δ(H) and δ(H) 

denote the maximum degree and the minimum degree of H[6]. 

We now introduce the concept of dominating sets in graphs[5]. 

 

Definition 2: A set D ⊆ V of vertices in a graph H = (V,E) is a dominating set if every vertex v ∈ V is an 

element of D or adjacent to an element of D[4]. Alternatively, we can say that D ⊆ V is a dominating set of H if 

N[D] = V (H). 

 

Definition 3: A dominating set D is a minimal dominating set if no proper subset D′ ⊂ D is a dominating set[3]. 

The domination number γ(H) of a graph G is the minimum cardinality of a dominating set of G. We call such a 

set a γ-set of H[2]. 

 

Definition 4: For a graph H = (V,E) and S ⊆ V a vertex v ∈ D is an enclave of D if N[v] ⊆ D. For D ⊆ V a 

vertex v ∈ D is an isolate of D if N(v) ⊆ V − D. We say that a set is enclaveless if it does not contain any 

enclaves. Note that S is a dominating set of a graph H = (V,E) if and only if V − D is enclaveless[1]. 

 

Example 

D = Shaded vertices 
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Theorem 1 . A dominating set T of a graph H is a minimal dominating set if and only if for any u ∈ T, 

1. u is an isolate of T, or 2. There is v ∈ V − T for which N[v] ∩ T = {u}. 

Proof . Let T be a γ-set of H. Then for every vertex u ∈ T, T −{u} is not a dominating set of H. Thus, there is a 

vertex v ∈ (V − T) ∪ {u} that is not dominated by any vertex T −{u}. Now, either v = u, which implies u is an 

isolate of T; or v ∈ V − T, in which case v is not dominated by T − {u}, and is dominated by T. This shows that 

N[v] ∩ T = {u}. In order to prove the converse, we assume T is a dominating set and for all u ∈ T, either u is an 

isolate of T or there is v ∈ V − T for which N[v] ∩ T = {u}. We assume to the contrary that T is not a γ- set of 

H. Thus, there is a vertex u ∈ T such that T − {u} is a dominating set of H. Hence, u is adjacent to at least one 

vertex in T − {u}, so condition (1) does not hold. Also, if T − {u} is a dominating set, then every vertex in V − 

T is adjacent to at least one vertex in  T −{u}, so condition (2) does not hold for u. Therefore, neither (1) nor (2) 

holds, contradicting our assumption. 

 

II.  CONCLUSION 
 

This paper is proud to offer such an awesome concept to the diaspora, only to offer itself as an example 

that the other dominating sets may or may not follow. It does not share with the entire domination graph theory 

faiths a desire to universalize itself. Yet it’s tenets and values are universally applicable. But first dominating 

graph theory must be revived and reasserted, it its glorious liberalism, it’s openness and acceptance it’s 

eclecticism and universalism that resonate with meaning for every mathematicians on the planet.  
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