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Abstract — In this paper, we discussed about the  various properties like domination in graph , Inverse 

domination in graph, Inverse total domination in graph, domination in digraph. Domination in graphs has been 

studied extensively. In contrast, there has been relatively little research involving domination in digraphs. In a 

digraph D, a vertex v openly (or 1-step) out-dominates every vertex to which v is adjacent and openly in-

dominates every vertex from which v is adjacent. Let  be a digraph. A subset S of V is called a 

dominating set of  if for every vertex  in  there exists a vertex  in  such that . A 

subset S of   is called a total dominating set of   if   is a dominating set of  and the induced sub digraph 

 has no isolated vertices. The inverse domination number g'(G) of G is the order of a smallest inverse 

dominating set of G. The exact values of g'(G) for some standard graphs and also establish some general results 

on parameter. The study of inverse total domination in graphs and present some bounds and some exact values 

for Also, some relationships between for  and other domination parameters are established. 

The inverse domination parameters corresponding to domination and total domination in digraphs and 

establish some results on these parameters. Also we introduce the disjoint domination parameters 

corresponding to domination and total domination in digraphs. 

 

Keywords: domination in graph , Inverse domination in graph, Inverse total domination in graph, domination 

in digraph, total domination in digraphs. 

 

I. INTRODUCTION 

 

The study of domination set in graphs was begun by V.R. Kulli and Janakiram [3]. Learned  the  applications of 
domination in graph theory in [3,4,5].  Attained the grap of Inverse domination in graphs in [7]. Acquired the 

domination number g(G) of G is the order of a smallest dominating set in G. Domination in Digraphs were 

known in [1,2,9,11,12]. Gain the knowledge of  Application of  inverse total domination in [6,8,10]. 
 

II. PRELIMINARIES 
A. Definition 

The dominating graph  of a graph  is a graph with  where 

 is the set of all minimal dominating sets of , with  adjacent if   and  is a 

minimal dominating set of  containing .   

 

B. Definition 
 The minimal dominating graph  of  is the intersection graph on the minimal dominating 

sets of vertices in . 

 

C. Definition 
 If a graph  is said to be a vertex minimal dominating graph  of  if the graph having 

, where  is the set of all minimal dominating sets of and two 

vertices  and  adjacent if they are adjacent in  or  is a minimal dominating set containing . 
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D. Definition 

Let D be a minimum dominating set of G. If V – D contains a dominating set say D', then D' is called 

an Inverse Dominating Set with respect to D. 

 

E. Definition 

The inverse domination number '(G) of G is the order of a smallest inverse dominating set in G.  
 

F. Definition  

A  set  is a Total Dominating set of  if every vertex in  is djecent to some vertex in .  

 

G. Definition  

The Total Dominating Number  is the minimum cardinality of a total dominating set of  . 

 

H. Definition  

Let  be a minimum total dominating Set of . If  contains a total dominating set  of 

, then  is called an Inverse Total Dominating Set with respect to   

 

I. Definition  

The Inverse Total Domination Number   of  is the minimum cardinality  of an inverse 

total dominating set of  

 

J. Definition  

Let  D be a Digraph and let v be a vertex of D. The (open) out-neighborhood of  is 

 and the (open) in-neighborhood of is 

  For a set S of vertices, the out-neighborhood of  is 

 and the in-neighborhood of  is  .  

 

K. Definition  

The minimum indegree and minimum outdegree of a digraph  are defined, respectively, as 

 and   The maximum indegree and 

maximum outdegree of  are defined in and  

 

L. Definition  

A vertex  in a digraph  dominates itself and all vertices of while  openly dominates 

only the vertices belonging to  

 The domination number  is the minimum cardinality of a dominating set of D, and the open 

domination number  is the minimum cardinality of an open dominating set of  . For the digraph  

of  Figure 6.1, it is straightforward to show that  is a minimum dominating set of  and  is a 

minimum open dominating set of . Therefore,  and  = 3. 

 

 

 
   

 

                                                    

 

 

 

 

 

                                                                     Figure: A Digraph 
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M. Definition 

Two well-known digraphs are the directed n-cycle of order  and the directed path  of order . The 

digraphs  and  are shown in Figure 6.2. It is straightforward to show that 

 and  is not defined. 

 

 

III. INVERSE DOMINATION AND INVERSE TOTAL DOMINATION IN DIGRAPHS 

Definition : 3.1 

Let  be a digraph. Let S be a minimum dominating set in a digraph . If  contains a 

dominating set  of  then  is called an inverse dominating set with respect to The minimum cardinality 

of an Inverse Dominating Set Of A Digraph  is called the inverse domination number of  and is denoted 

by  

 

Remark : 3.2 

We note that not all digraphs have inverse dominating sets. 

 

Example : 3.3 

For the digraph D shown in Figure 1,  is a minimum dominating set and 

is not a dominating set.  Thus  does not contain a dominating set. Hence 

the digraph  has no an inverse dominating set. 

 

 

 

 

 

 

Figure 1 

 

 

Definition: 3.4 

The upper inverse domination number  of a digraph  is the maximum cardinality of an inverse 

dominating set of  

 

Example : 3.5 

Let D be the digraph as in Figure 2. The minimum dominating sets of  are and the 

corresponding inverse dominating sets are respectively. Thus  and  

=   Hence   

 

 

 

 
 

 

 

 

 

 

 

                                                                            Figure 2 
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Proposition: 3.6 

For any directed cycle   

 A - set is a minimum inverse dominating set of a digraph  

 

Proposition: 3.7 

If a digraph  has a -set, then and this bound is sharp. (1) 

 

Proof:  

Clearly every inverse dominating set of a digraph is a dominating set. Thus (1) holds. 

The directed cycles  achieve this bound. 

 

Proposition: 3.8 

If a digraph D has a -set, then  

 and this bound is sharp. (2) 

 

Proof 

(2) follows from the definition of  .  

The directed cycles ,  achieve this bound. 

 

Definition: 3.9 

Let  be a digraph in which  for all  Let  be a minimum 

total dominating set in a digraph  If   contains a total dominating set  of then  is called an 

inverse total dominating set with respect to . The inverse total domination number of  is the minimum 

cardinality of an inverse total dominating set of  

 

Definition: 3.10 

The upper inverse total domination number of a digraph  is the maximum cardinality of an inverse total 

dominating set of  

 

Example: 3.11 

Let  be a digraph as in Figure 3. The minimum total dominating sets of  are  

 and  and the corresponding inverse total dominating sets are  

 and  respectively. 

Therefore  . 

 

 

 

 

 

 

 

 
                                                             Figure 3 

A  -set is a minimum inverse total dominating set of a digraph D. Not all di-graphs without isolated 

vertices have a total dominating set. We also note that not all digraphs without isolated vertices have an inverse 

total dominating set. For example, the directed cycle has a total dominating set, but has no an inverse total 

dominating set. 

 

Proposition: 3.12 

If a digraph  has a -set, then  and this bound is sharp. (3) 



International Journal of Mathematics Trends and Technology (IJMTT) – Volume 66 Issue 3- March 2020 

 

ISSN: 2231-5373                                http://www.ijmttjournal.org                                 Page 16 

 

Proof 

Clearly, every inverse total dominating set is a total dominating set. Thus (3) holds. The digraph  of Figure 

7.3 achieves this bound.  

 

Proposition: 3.13 

If a digraph  has a -set,  

then  and this bound is sharp. (4) 

 

Proof 

 (4) follows from the definition of . 

The digraph  of Figure 7.3 achieves this bound. 

 

Proposition: 3.14 

Let S be a -set of a connected digraph . If a -set exists in  then  has at least 4 vertices. 

 

Proof 

 Let  be a -set of . Since  has no isolated vertices, . If a -set exists, then 

 contains a total dominating set with respect to . Thus . Thus  has at least 4 

vertices. 

 

Theorem: 3.15 

If a digraph D has a -set, then  

 

Proof 

By definition,  and by Proposition 7.4,  

Thus  

By Proposition, 

, since . 

We establish a Nordhaus-Gaddum type result. 
 

NOTE: 3.16 

Let  be a digraph such that both  and have no isolated vertices. 

Then 

 

. 

 

CONCLUSION 

In this paper entitled “INVERSE DOMINATION AND INVERSE TOTAL DOMINATION IN 

DIGRAPH” we make an in-depth study in the domination theory for  graph and digraph and its related works. 

We discussed about the Graph theory, Domination in Graph, Domination in digraph, inverse domination in 

graph and application of inverse total domination graph theory and  history of  these graph. We dealt with the 

basic definitions related to the graph theory We dealt with the definitions, examples and theorems of the inverse 

domination  and inverse total domination  in digraph. 
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