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ABSTRACT 

 
The vertices and edges of a graph G are called the elements of G. 

We say that a vertex v dominates an edge e if e ∈������.A set D 

⊆ V of G = (V, E) is said to be a semientire dominating set if 
every vertex in V − D is adjacent to at least one vertex in D and 
every edge in G is dominated by some vertex in D. The semientire 
domination number εs(G) of G is the minimum cardinality taken 
over all the minimal semientire dominating sets of G. In this 
paper, exact values of εs(G)for some standard graphs are obtained.  
Further, bounds on εs(G)and Nordhaus-Gaddum type results are 
established. 
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1. INTRODUCTION 
 

The graphs considered here are 
finite, connected, undirected without loops 
or multiple edges. We denote by V(G) and 
E(G) the vertex set and the edge set of G 
respectively. Any undefined term in this 
paper may be found in Harary3. 

Let G = (V, E) be a graph. The open 
neighborhood N(v) (N(e)) of a vertex v (an 

edge e) is the set of vertices (an edges) 
adjacent to v(e). The closed neighborhood 
N[v] (N[e])  of a vertex v (an edge e) is 
N(v)⋃{v}(N(e)⋃{e}). ∆(G) (δ(G)) denotes 
the maximum (minimum) degree of G. We 
will employ the following notation, {x}([x])  
to denote the smallest integer not less than x 
(greatest integer not exceeding the real 
number x). The coronaG1∘ G2 of two graphs 
G1and G2defined as the graph G obtained by 
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taking one copy of G1 (which has p1points) 
and p1copies of G2 and the joining the ith 
point of G1 to every point in the ith copy of 
G2. 

A set D ⊆V of G is a dominating set 
of G if every vertex in V − D is adjacent to 
some vertex in D. The domination 
numberγ(G) of G is the minimum cardinality 
taken over all the minimal dominating sets 
in G. A set F ⊆ E is an edge dominating set 
of G if every edge in E − F is adjacent to 
some edge in F. An edge domination 
numberγ′(G) of G is the minimum 
cardinality taken over all the minimal edge 
dominating sets in G. The study of 
dominating sets in graph was begun by Ore7 
and Berge1. 

 
We say that a vertex v dominates an 

edge e if e ∈������. A set D ⊆ V of G = (V, 
E) is said to be a semientire dominating set 
if every vertex in V − D is adjacent to at 
least one vertex in D and every edge in G is 
dominated by some vertex in D. The 
semientire domination number εs(G)of G is 
the minimum cardinality taken over all the 
minimal semientire dominating sets of G. 
 
2. RESULTS 
 

We start with some basic results on 
the newly introduced parameter. 

The semientire domination number 
of some standard graphs are given below. 
 
Proposition 2.1. 
 
(i) For the path Pp with p ≥ 2 vertices, 

εs(Pp) = ⌊�/2 ⌋. 
(ii)  For the cycle Cp with p ≥ 3 vertices, 

εs(Cp) = ⌈�/2 ⌉. 

(iii)  For the wheel Wp with p ≥ 4 vertices, 
εs(Wp) = ⌊�� � 1�/2 ⌋+1 

(iv) For the complete bipartite graph Km, n, 
εs(Km, n) = min{m, n}; 2 ≤ m ≤ n.  

(v) For the star K1, p−1, εs(K1,p−1) = 1.  
(vi) For the complete graph Kp with p ≥ 2 

vertices, εs(Kp) = p − 1.  
 
Proof. (i). Let (v1, v2,….,vp) be a path.  Then 
clearly, D = {v2, v4,…..,v⌊�/2⌋} is a minimal 
semientire dominating set. Therefore, εs(Pp) 
=| D| = ⌊�/2⌋. 
(ii). Let (v1, v2, v3,….., vp−1, vp, v1) be a cycle. 
As cycle is a closed path, then clearly, 
D = {v1, v3,…...,v⌈�/2  ⌉} is a minimal 
semientire dominating set. 
Therefore, εs(Cp) =| D| = ⌈�/2⌉. 
(iii).  Let Wp  be a wheel with p − 1 vertices 
on the cycle and a single vertex at the center, 
Wp = K1 + Cp−1, therefore, εs(Wp) = εs(Cp−1) 
+ 1 = ⌈�� � 1�/2 ⌉+1 
(iv). Let G be a complete bipartite graph. 
Then the vertex set of G can be partitioned 
into two disjoint subset of vertex set of G. 
Let P1 and P2 be the partition of vertex set 
of G. In order to dominate all the vertices 
and edges of G, we choose any one of the 
partition set of minimum cardinality. 
Therefore, εs(G)= min{ P1, P2} 
i.e.εs(G)= min{ m, n}. 
 

(v). Similarly, we can prove for any star, 
εs(K1,p−1) = 1. 
(vi). Let G = Kp, p ≥ 2 be any complete 
graph of order at least two. 
Let (v1, v,……, vp) be the vertex set of Kp. 
Since, any singleton set D = {v i}; 1 ≤ i ≤ p is 
the dominating set of Kp, which also 
dominatesp − 1 edges. Hence todominate 
the remaining (p−1) (p−2)/ 2 edges, we need at 
least (p-2) vertices. Therefore, 
εs(Kp) = p − 2+ | D | 
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= p − 2+ |{ vi} | 
= p − 2 + 1  
= p − 1.        ■ 

 

Next, we obtain the straight forward 
upper and lower bounds for εs(G). 
 
Theorem 2.1. For any graph G, 1 ≤ εs(G) ≤ 
p − 1. Further, equality of lower boundholds 
if and only if G = K1,p−1  and equality of an 
upper bound holds if G = Kp  forp ≥ 2. 
 
Proof. First we establish the lower bound. 
The lower bound follows from the definition 
of εs(G). 

For equality, suppose εs(G)= 1 and 
G ≠ K1,p−1. 

Let D be the minimal semientire 
dominating set. Then there exist at least one 
edge ei = uv; 1 ≤ i ≤ q which is not 
dominated by any vertex in D. Therefore 
either D ⋃ {u} or D⋃ {v} is a minimal 
semientire dominating set, a contradiction. 
 Conversely, suppose G = K1, p−1. Then by 
Proposition 2.1,εs(G)= 1. 
Upper bound can be easily verified.     ■ 
 
Theorem 2.2. For any connected (p,q) 
graph, p−q ≤ εs(G) ≤ 2p−∆(G)−2. Further, 
equality of lower bound holds if and only if 
G is a star and equality of an upper bound 
holds if and only if G = Kp; p ≥ 2. 
 
Proof. We first consider the lower bound. 
Suppose, q ≥ p − 1. Then 1≥ p − q. By 
Theorem 2.1, εs(G)≥ 1, εs(G)≥ p−q. So q≤ p. 
Then G has at least p−q components. Here 
we considered only connected graphs. 
Therefore there exist exactly one vertex vi; 1 
≤ i ≤ p which is a semientire dominating set 
of G. Hence by Proposition 2.1,G = K1, p−1.  
Therefore,  p − q ≤ εs(G). 

Suppose p − q = εs(G). Then G has exactly p 
− q components with semientire domination 
number equal to one. Thus G is a forest 
(here we considered only connected graphs) 
and since εs(G)= p − q, therefore G is a star. 
Conversely, if G is a star, then it is easy to 
check that εs(G)= p − q.  
Now for the upper bound. 
Let v be a vertex of maximum degree ∆(G). 
Then v is adjacent to its N(v) vertices, 
i.e.∆(G) = N(v). Hence V − N(v) is a 
dominating set. Further, each vi; 1 ≤ i ≤ p 
dominates the edges which are incident with 
it. Therefore we need at least p−2 vertices to 
dominate all the edges of G. Therefore, 
εs(G)≤|V − N(v) | +p − 2 
≤ p − ∆(G) + p − 2 
≤ 2p − ∆(G) − 2. 
It is easy to see the upper bound is attained if 
G = Kp, p ≥ 2.    ■ 
We need the following theorem for our 
further result. 
 
Theorem A[6].  For any graph G,⌈�/�1 �

����� ⌉≤ γ(G)       
 
Theorem 2.3. For any graph G,⌈�/�1 �
����� ⌉ ≤ εs(G).   
 
Proof. Follows from Theorem A and the fact 
that γ(G)≤ εs(G).        ■ 
 

Theorem2.4. For any (p,q) graph, εs(G) 
=p /2  if and only if G = Cp; p = 2n, n ≥ 
2or G = H∘ K1, where H is any 
connected graph. 
 
Proof.  Suppose G = Cp; p = 2n, n ≥ 2 
or G = H∘ K1. Then it is easy to check 
that εs(G)= p /2. 
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Conversely, suppose εs(G) = p /2. 
Consider any minimal set of vertices     
D = {v1, v2, ….. , vi} ; 1 ≤ i ≤p /2 which 
cover all the vertices and edges of G. 
Since| D |≤p /2,εs(G)≤p /2. Therefore, 

εs(G) = p /2 if and only if the semientire 
domination number of any component Gi 
of Gequals pi/2where piis the number 
ofvertices ofGi. Thus without loss of 
generality, we assume that G is 
connected. Since εs(G) = p /2, therefore 
��� must be maximum matching of n = 
p /2 edges. Let uivi∈ D . Assume n ≥ 3. 
Then we show that ui or vi is a pendant 
vertex, for every i if not, there exist I 
such that ui and vi have degree at least 
two. Then G has a semientire dominating 
setof cardinality n − 1. Thus εs(G)= n − 
1 <p /2, a contradiction. This shows that 
G ofthe form H ∘ K1 for some connected 
graph H. 
Assume now n ≤ 2. We can easily see 
that Gis K2 or P4 or Cp; p = 2n; n ≥ 2. 
Obviously, K2 = K1∘ K1 and P4 = K2∘ K1. 
Further, if G = Cp; p = 2n; n ≥ 2 then by 
Proposition 2.1,εs(G)= p /2 .   ■ 

We need the following theorem 
for our further result. 
 
Theorem B [6].  If  G is a connected 
graph, then ⌈�����	
 � 1 /3 ⌉≤ γ(G). 
 
Theorem 2.5   For any connected graph 
G, ⌈�����	
 � 1 /3 ⌉≤εs(G). 
 
Proof. Follows from Theorem B and the 

fact that (G) ≤εs(G).    ■ 
 
Theorem 2.6. For any nontrivial graph G, 
εs(G) ≤ p − β0(G). 
 
Proof. Let D be an independent set of 
vertices in G such that |D|= β0(G). Then G 
contains no larger independent set. Since 
every maximum independent set is a 
minimal dominating set of G. Therefore D 
covers all the vertices in G. 
Further, D dominates all the edges in its 
N(D), therefore to dominate remaining edges 
we need at least X = p − D vertices in G. 
Therefore, 
εs(G) ≤ | X | 
= p − D 
= p − β0(G).       ■ 
 
Proposition 2.2. For any nontrivial tree T, 
εs(T) ≤ β1(T). 
 
Proof. Since for any nontrivial tree T , α0(T) 
= β1(T).  Also α0(T)= p − β0(G). 
 
Therefore by Theorem 2.6, εs(T ) ≤ β1 (T).
     ■ 
Next, we obtain the Nordhaus - Gaddum 
type results. 
 
Theorem 2.7. For any nontrivial graph G, 
(i) εs(G) + εs(��)≤ 2p − 1  
(ii)  εs(G) ·εs(��)≤ p(p − 1).  
 
Further, equality holds if and only if G = Kp; 
p ≥ 2. 
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