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Abstract— Let G = (V, E) be a connected graph. A pendant edge dominating set F of G is called 
a exact pendant edge dominating set (expedset), if the edge induced subgraph  〈𝑵(𝑭)〉contains 
at least one pendant edge. The minimum cardinality of a expedset of G is called the exat 
pendant edge domination number of G and is denoted by 𝜸ᇱ

𝒆𝒑𝒆(𝑮). In this paper We initiate a 

study of this parameter. 
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I. INTRODUCTION 

By the graph G = (V, E) we mean a simple, connected, finite and undirected graph. The order and size of graph 
(G) are denoted by n and m respectively. For graph terminology, we refer to [2].  
Let G = (V, E) be a graph and  𝑣 ∈ 𝑉. The open neighborhood and closed neighborhood of  𝑣 are denoted by 
𝑁(𝑣) and 𝑁[𝑣] = 𝑁(𝑣) ∪ {𝑣} respectively. If 𝑆 ⊆ V, then 𝑁(𝑆) = ⋃ 𝑁(𝑣)௩∈ௌ and  𝑁[𝑆] = 𝑁(𝑆) ∪ 𝑆. For 
any 𝑒 ∈ 𝐸. The open neighborhood and closed neighborhood of  𝑒 are denoted by 𝑁(𝑒) and 𝑁[𝑒] = 𝑁(𝑒) ∪
{𝑒} respectively. If 𝑋 ⊆ E, then 𝑁(𝑋) = ⋃ 𝑁(𝑒)௘∈௑ and  𝑁[𝑋] = 𝑁(𝑋) ∪ 𝑋. If 𝑋 ⊆ E and 𝑒ଵ ∈ 𝑋, the degree 
of an edge 𝑒 = 𝑢𝑣 𝑜𝑓 𝐺 is defined by 𝑑𝑒𝑔𝑒 = 𝑑𝑒𝑔𝑢 + 𝑑𝑒𝑔𝑣 − 2.   𝛿ᇱ(𝐺), (∆ᇱ(𝐺))  is the minimum 
(maximum) degree among the edges of G. Let 𝑋 ⊆ E, a graph 𝐺 − 𝑋 is obtained from the graph G by 
removing the edges of X. Let H be a subgraph of G and 𝑒 ∈ 𝐸 denotes the distance from e to H. For a graph 
G, its line graph denoted by L(G) is defined to be a graph whose vertex set will be the edge set of G and two 
vertices in L(G) are adjacent if corresponding edges are adjacent in G. The dominating set of G and its line graph 
L(G) are related in the sense that vertices dominated in L(G) represents edges dominated in G [4]. We recall the 
following result, which is require for our study. 
A coloring of a graph G is an assignment of colours to the edges of G such that no two adjacent edges 
receive the same colour. The minimum integer k for which a graph G is k-colorable is called chromatic 
number of G and is denoted by χ(G). 
Definition1.1.[3] A subset S of V(G) is a dominating set of G if each vertex u∈ V−S is adjacent to at 
least one vertex in S. The least cardinality of a dominating set in G is called the domination number of 
G and is usually denoted by γ(G). 
Definition1.2. [5]A set X ⊆ E is an edge dominatingset if every edge E − X is adjacent to some edge in X. 
The minimum cardinality of edge dominating set is called the edge domination number, denoted by γᇱ(G). 
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Definition1.3. [6] An edge dominatingset F of a graph G  is called pendant edge dominating set , if the 
induced subgraph 〈F〉 contains atleast one pendant edge. The minimum cardinality of a pendant edge 
dominating set of G is called pendant edge domination number, denoted by γᇱ

୮ୣ
(G).  

Definition1.4.[1] Let G = (V, E) be a connected graph. Let 𝐺 = (𝑉, 𝐸) be any connected graph. Let F⊆𝐸. The set 
F is said to be an exact edge dominating set , if |𝑁(e୧)⋂F| = 1 and |𝑁(e୨)⋂F| ≤ 1 for every e୧∈ 𝐸(𝐺) − F and e୨∈F. 
An exact edge dominating set is denoted as ExED set. The exact edge domination number by γᇱ

ୣ
(G) of a graph 

equals the cardinality of a minimum exact edge dominating set 
Definition1.5. An edge dominatingset F of a connected graph G  is called exact pendant edge dominating 
set, if the induced subgraph〈N(F)〉contains atleast one pendant edge. The minimum cardinality of exact 
pendant edge dominating set of G is called exact pendant edge domination number, denoted by γᇱ

ୣ୮ୣ
(G). 

 
Fig 1 

The set 𝐹 =  {𝑒ଵ, 𝑒ହ, 𝑒ଵ଴, 𝑒ଵଵ} is an exact pendant edge dominating set. The set 𝐹 =  {𝑒ଵ, 𝑒଻, 𝑒ଵ଴, 𝑒ଵଵ} is not an 
exact pendant edge dominating set because  𝑒଼ ∈ 𝐸 − 𝐹 and |𝑁(𝑒଼) ∩ 𝐹|  ≠  1. 
Observation 1.1: It is noticed that every exact pendant equitable dominating set is a dominating set but the 
converse is not true. That is, every dominating set need not be an exact pendant equitable dominating set.  

II. MAIN RESULTS 

Definition 2.1. A pendant edge dominating set F of connected graph G is called a exact pendant edge 
dominating set (exped-set) if the edge induced subgraph 〈N(F)〉contains atleast one pendant edge. The minimum 
cardinality of a exped-set of G is called the exact pendant edge domination number of G and is denoted by  
γᇱ

ୣ୮ୣ
(G). 

Remark  
clearly 𝛾ᇱ

௘௣௘
≥ 𝛾ᇱ. Further if F is a exact edge dominating set with |𝐹| > 1. Then 𝑁(𝐹) = 𝐸 and hence 𝛾ᇱ

௘௣௘
≥

𝛾ᇱ
௘

(𝐺) 
Theorem 2.2. For any graph G , 𝛾ᇱ(𝐺) ≤ 𝛾ᇱ

௘௣௘
(𝐺) ≤ 2𝛾ᇱ(𝐺). Further given two positive integers a and b with 

𝑎 ≤ 𝑏 ≤ 2𝑎. There exists a graph G with   𝛾ᇱ(𝐺) = 𝑎 𝑎𝑛𝑑 𝛾ᇱ
௡௖௣௘

(𝐺) = 𝑏. 

Proof. Let a and b be positive integers with 𝑎 ≤ 𝑏 ≤ 2𝑎. Let 𝑏 = 𝑎 + 𝑘, 0 ≤ 𝑘 ≤ 𝑎.  𝐼𝑓 𝑘 = 0, 𝑙𝑒𝑡 𝐺 =
𝑘௔𝑜 𝑘ଵ. Suppose 1 ≤ 𝑘 ≤ 𝑎. Consider the galaxy of stars 𝐺ଵ, 𝐺ଶ, 𝐺ଷ, … 𝐺௔with |𝑉(𝐺௜)| ≥ 3,   1 ≤ 𝑖 ≤ 𝑎. Join 
the maximum of degree vetices of 𝐺௜  and 𝐺௜ାଵ By an edge 𝑒௜. 
1 ≤ 𝑖 ≤ 𝑎.  Let H be the graph obtained from the above graph  by subdividing exactly once the edges 𝑒௜. 1 ≤
𝑖 ≤ 𝑎 − 1. clearly  𝛾ᇱ(𝐻) = 𝛾 ᇱ

௘௣௘
(𝐻) = 𝑎. Let G be the graph obtained from H by subdividing an edge 

𝐺௜exactly once where1 ≤ 𝑖 ≤ 𝑘. Then 𝛾ᇱ(𝐺) = 𝑎   and 𝛾ᇱ
௘௣௘

(𝐺) = 𝑎 + 𝑘 = 𝑏. 

Theorem 2.3. Let 𝐺 =  𝑃௡ be a path with n vertices then 

𝛾ᇱ
௘௣௘

(𝐺) =

⎩
⎪
⎨

⎪
⎧

𝑛

3
+ 1,      𝑖𝑓 𝑛 ≡ 0 (𝑚𝑜𝑑3)

ቒ
𝑛

3
ቓ ,            𝑖𝑓 𝑛 ≡ 1 (𝑚𝑜𝑑3)

ቒ
𝑛

3
ቓ + 1,   𝑖𝑓 𝑛 ≡ 2(𝑚𝑜𝑑3)
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Proof: Let  𝐺 ≅ 𝑃௡ be a path and let 𝐸(𝑃௡) = {𝑒ଵ, 𝑒ଶ, 𝑒ଷ, … , 𝑒௡}.  
We consider the following possible cases. 
Case (i): Suppose 𝑛 ≡ 0(𝑚𝑜𝑑3) i.e  𝑛 =  3𝑘 for some integer 𝑘 >  0 then the set                         
𝑆 = {𝑒ଵ, 𝑒ଷ௜ିଵ/1 ≤ 𝑖 ≤ 𝑘 }is an exact pendant edge dominating set of 𝐺. Thus, 𝛾ᇱ

௘௣௘
(𝑃௡) =

௡

ଷ
+ 1.  

Case (ii): Suppose 𝑛 ≡ 1(𝑚𝑜𝑑3) then it is easy to check the exact pendant edge dominating set. The exact 

pendant edge set itself is an exact pendant edge dominating set in 𝐺. Therefore, 𝛾ᇱ
௘௣௘

(𝑃௡) = ቒ
௡

ଷ
ቓ. 

Case (iii): Proof of this case is similar to case (i).  
Corollary 2.4.  For any non-trivial path  𝑝௡, 
 𝛾ᇱ

௘௣௘
(𝑝௡) = 𝛾ᇱ(𝑝௡) iff n = 5. 

 𝛾ᇱ
௘௣௘

(𝑝௡) = 𝛾ᇱ
௘

(𝑝௡) iff 𝑛 ≡ 2(𝑚𝑜𝑑3) 

Proof: Since  𝛾ᇱ(𝑝௡) = ቒ
௡ିଵ

ଷ
ቓ  and  𝛾ᇱ

௘
(𝑝௡) = ቒ

௡

ଷ
ቓ + 1,   𝑖𝑓 𝑛 ≡ 2(𝑚𝑜𝑑3) 

the corollary follows.  
Theorem 2.5. For the cycle 𝐶௡  , 𝑛 > 3 

𝛾ᇱ
௡௖௣௘

(𝐶௡) = ቒ
𝑛

3
ቓ ,    𝑖𝑓𝑓  𝑛 ≡ 1 (𝑚𝑜𝑑3) 

Proof: Let  𝐺 ≅ 𝐶௡ be a cycle and let 𝐸(𝑃௡) = {𝑒ଵ, 𝑒ଶ, 𝑒ଷ, … , 𝑒௡}.  
 Suppose 𝑛 ≡ 1(𝑚𝑜𝑑3) i.e  𝑛 =  3𝑘 + 1 for some integer 𝑘 >  0 then the set  

𝑆 = {𝑒ଵ, 𝑒ଷ௜ିଵ/1 ≤ 𝑖 ≤ 𝑘 }is an exact pendant edge dominating set of 𝐺. Thus, 𝛾ᇱ
௘௣௘

(𝑐௡)= ቒ
௡

ଷ
ቓ. 

Theorem 2.6: Let 𝐺 be a complete bipartite graph of order 2𝑛, then 𝛾ᇱ
௘௣௘

(𝐺) = 2.  

Proof: Let 𝐺 be a complete bipartite graph and {𝑒ଵ, 𝑒ଶ, 𝑒ଷ, … , 𝑒ଶ௡} are edges of G. Let us choose the set 𝐹 =
{𝑒ଵ, 𝑒௡ାଵ} where 𝑒ଵ and 𝑒௡ାଵ are two adjacent edges in 𝐺. Then the set 𝐹 will be a minimal exact pendant edge 
dominating set in 𝐺. Hence, 𝛾 ᇱ

௘௣௘
(𝐺) = 2.   

Theorem 2.7: Let 𝐺 be a Lollipop graph then  𝛾ᇱ
௘௣௘

(𝐺) = ቔ
௡

ଷ
ቕ + 2.   

Proof: Let G be a Lollipop graph of the form 𝐿௠,௡where 𝑚 = 3 and 𝑛 = 1,2,3, ... . 
 We have possible two cases.  
Case (i): For 𝑚 = 3 and 𝑛 = 3𝑘, 3𝑘 + 1  where 𝑘 >  0. Fix the edge 𝑒ଵ and the set 𝑆 = {𝑒ଵ, 𝑣ଷ௜ିଵ}for 𝑖 =
1,2,3, …,will be the minimum exact pendant edge dominating set.  
Case (ii): For 𝑚 = 3 and 𝑛 =  3𝑘 + 2 where 𝑘 >  0 . The set 𝑆 = {𝑒ଶ, 𝑣ଷ௜} 
for 𝑖 = 1,2,3, …,  will be the minimum exact pendant edge dominating set.  

Theorem 2.8: Let  be a Pan graph then   𝛾ᇱ
௘௣௘

(𝐺) = 3 + ቔ
௡ିହ

ଷ
ቕ.  

Proof: Consider a Pan graph with  vertices and the edge set contain 𝐹 = {𝑒ଵ, 𝑒ଶ, 𝑒ଷ, … , 𝑒௡} where 𝑒ଵis an edge 
of degree two incident to a vertex of degree one.  We consider the following cases.  
Case (i): Suppose i.e  for some integer . Fix the edge of degree two which is 
incident to a vertex of degree one and its adjacent edge with degree two in the cycle. Remove neighbourhood 
vertices of degree three then the graph obtained after removing the edge and the corresponding vertices is 
isomorphic to .  

Then, the exact pendant edge domination number of the Pan graph is    𝛾ᇱ
௘௣௘

(𝐺) = 3 + 𝛾ᇱ(𝑛 − 3) = 3 + ቔ
௡ିହ

ଷ
ቕ.   

Case (ii): Suppose . Fix the edgese୬and 𝑒௡ିଵin the cycle and the vertex 𝑒௡ is connected to the 
singleton set in the bridge. Remove the neighboring edges of 𝑒௡and 𝑒௡ିଵ from the pan graph then the graph 
obtained after removing the edges and corresponding vertices is isomorphic to  .  

Then, the exact pendant edge dominating number of the Pan graph is    𝛾ᇱ
௘௣௘

(𝐺) = 3 + 𝛾ᇱ(𝑛 − 3) = 3 + ቔ
௡ିହ

ଷ
ቕ.   

Remark: For  pan graph has no exact pendant edge dominating number. 
Bounds for Exact Pendant Edge domination number 𝛾ᇱ

௘௣௘
(𝐺) 

Theorem 3.1: Let 𝑆 be a minimum exact pendant edge dominating set in 𝐺 then |𝐹| ≤  |𝐸 − 𝐹|. 
Proof: Let 𝑆 be a minimum pendant edge dominating set in 𝐺. Take, 𝐹 =  {𝑒ଵ, 𝑒ଶ, 𝑒ଷ, … , 𝑒௞} and |𝐹|  =  𝑘.  Note 
that, every vertex of 𝐹has at least one neighbor in 𝐸 − 𝐹. Then, 𝑘 vertices of 𝐹 are adjacent to at least 𝑘 vertices 
of 𝐸 − 𝐹. That is, 𝐸 − 𝐹 ≥ 𝑘 = |𝐹|. Therefore, |𝐹|  ≤  |𝐸 − 𝐹|. 
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Theorem 3.2: For any connected graph 𝐺 of order 𝑛 then ,   𝛾ᇱ
௘௣௘

(𝐺) ≤
௠

ଶ
 

Proof : Let, 𝐹 =  {𝑒ଵ, 𝑒ଶ, 𝑒ଷ, … , 𝑒௞} be a minimum exact pendant edge dominating set. Then,    𝛾ᇱ
௘௣௘

(𝐺) = 𝑘. For 

𝑚 number of edges in a graph 𝑚 =  |𝐸 − 𝐹|  +  |𝐹|  =  |𝐸 − 𝐹| + 𝑘. Therefore, |𝐸 − 𝐹|  =  𝑚 − 𝑘. We know 
that, if 𝐹 is a minimum exact pendant edge dominating set in 𝐺 then |𝐹|  ≤  |𝐸 − 𝐹|. Therefore, |𝐹|  ≤  𝑚 −  𝑘. 
Since, |𝐹|  =  𝑘 implies 𝑘 ≤  𝑚 − 𝑘. So, 𝑘 ≤  

௠

ଶ
  yields that    𝛾ᇱ

௘௣௘
(𝐺) ≤

௠

ଶ
 .  

Theorem 3.3: For any graph G of order 𝑛 we have, 2 ≤     𝛾ᇱ
௘

(𝐺)  ≤     𝛾 ᇱ
௘௣௘

(𝐺)  ≤  𝑚. 

Further,    𝛾ᇱ
௘௣௘

(𝐺) = 2 if and only if 𝐺 contains an edge of degree at least 𝑛 −  2. 

Proposition 3.4. Let G be any graph with 𝑛 vertices. Then    𝛾ᇱ
௘௣௘

(𝐺) = 𝑚 if and only if G is a path 𝑃ଷ. 

Proposition 3.5. Let G be a connected graph of size m.Then   𝛾ᇱ
௘௣௘

(𝐺) = 𝑚 − 1if and only if G is  𝑃ସ 

Let 𝔾 be the collection of graphs of following types. A cycle and path graph each of order 4 and a path of order 
5. 
corollary 3.6. Let G be a connected graph of order 𝑛.Then   𝛾ᇱ

௘௣௘
(𝐺) = 𝑛 − 2if and only if 𝐺 ∈  𝔾. 

Theorem 3.7. Let G be any graph,  Then ቒ
௠

ଵା∆೐(ீ)
ቓ ≤    𝛾ᇱ

௘௣௘
(𝐺) ≤ 𝑚 − ∆ᇱ

௘(𝐺) + 1. 

Proof. Let G be any graph.  

Since any edge in G can dominate at most  ∆ᇱ
௘(𝐺) + 1 edges including itself, it follows that ቒ

௠

ଵା∆ᇲ
೐(ீ)

ቓ ≤

   𝛾ᇱ
௘௣௘

(𝐺). On the other hand, let 𝑒 be a vertex of maximum degree ∆ᇱ
௘(𝐺) in G. Then for any vertex 𝑣 ∈

𝑁௘(𝑢), the set (𝑉 − 𝑁௘(𝑢)) ∪ {𝑣} will be a exact pendant edge dominating set in G. Therefore    𝛾ᇱ
௘௣௘

(𝐺) ≤

𝑚 − ∆ᇱ
௘(𝐺) + 1 

Theorem 3.8: For any graph 𝐺 of order 𝑛,    𝛾 ᇱ
௘௣௘

(𝐺) +    𝛾ᇱ
௘௣௘

(𝐺̅) ≤ 𝑚 + 2. 

Proof: Let 𝐺 be any graph. Suppose 𝐺 contains an isolated edge then    𝛾ᇱ
௘௣௘

(𝐺) ≤ 𝑚 and    𝛾ᇱ
௘௣௘

(𝐺̅) ≤ 2.  

Therefore   𝛾ᇱ
௘௣௘

(𝐺) +    𝛾ᇱ
௘௣௘

(𝐺̅) ≤ 𝑚 + 2. Similarly, if 𝐺̅ contains an isolated edge, we obtain that,  

   𝛾ᇱ
௘௣௘

(𝐺) +    𝛾ᇱ
௘௣௘

(𝐺̅) ≤ 𝑚 + 2. 

Suppose 𝐺 and 𝐺̅contains no isolated edges and also, we know that if a graph 𝐺 has no isolated edges, then 
   𝛾ᇱ

௘௣௘
(𝐺) ≤

௠

ଶ
  also    𝛾ᇱ

௘௣௘
(𝐺̅) ≤

௠

ଶ
 .  

Since,    𝛾ᇱ
௘௣௘

(𝐺) ≤    𝛾ᇱ
௣௘

(𝐺) + 1 always, it follows tha𝑡   𝛾ᇱ
௘௣௘

(𝐺) ≤
௠

ଶ
+ 1and    𝛾ᇱ

௘௣௘
(𝐺̅) ≤

௠

ଶ
+

 Therefore,   𝛾ᇱ
௘௣௘

(𝐺) +    𝛾ᇱ
௘௣௘

(𝐺̅) ≤ 2 ቀ
௠

ଶ
ቁ + 2 = 𝑚 + 2. Therefore,  𝛾ᇱ

௘௣௘
(𝐺) +    𝛾ᇱ

௘௣௘
(𝐺̅) ≤ 𝑛 + 2. 

Theorem 3.9.  Let G be a graph with ∆ᇱ< 𝑚 − 1. 𝑇ℎ𝑒𝑛   𝛾ᇱ
௘௣௘

(𝐺) ≤ 𝑚 − ∆ᇱ. 

Proof. Let 𝑒 ∈ 𝐸(𝐺) 𝑎𝑛𝑑 deg 𝑒 = ∆ᇱ. Since G is connected and ∆ᇱ< 𝑚 − 1, there exist two adjacent 
edges𝑒ଵ 𝑎𝑛𝑑 𝑒ଶ and w such that𝑒ଵ ∈ 𝑁(𝑒) and  𝑒ଶ ∉ 𝑁[𝑒]. Now, let 𝑋 = (𝑁(𝑒) − {𝑒ଵ}) ∪ {𝑒ଶ}. Clearly 𝐸 − 𝑋 
is a exped-setof G and hence 𝛾ᇱ

௘௣௘
(𝐺) ≤ 𝑚 − ∆ᇱ. 

Theorem 3.10.  Let G be a graph such that  E = (𝑒ଵ, 𝑒ଶ, 𝑒ଷ, … , 𝑒௡) , deg(𝑒௜) ≥ 1 and G have k pendant edges. 
Then  𝛾ᇱ

௘௣௘
(𝐺) ≤ 𝑚 − 𝑘 

Proof. Let Y be the set of all pendant edges of a graph G. Let |𝑌| = 𝑘. Then (𝐸 − 𝑌) is ncped-set of G. Hence  
𝛾ᇱ

௘௣௘
(𝐺) ≤ 𝑚 − 𝑘. 

Theorem 3.11.  For any graph G   𝛾ᇱ
௘௣௘

(𝐺) ≤ ቔ
ଷ௠

ସ
ቕ. 

Proof: Let X be a maximum matching of the graph G. Mark the edges of X by 𝑒ଵ, 𝑒ଶ, 𝑒ଷ, … , 𝑒௞, 𝑒௞ାଵ, … , 𝑒௥ such 
that the edges 𝑒௜ 𝑎𝑛𝑑 𝑒௜ାଵ, 𝑖 𝑖𝑠 𝑜𝑑𝑑𝑎𝑛𝑑  1 ≤ 𝑖 ≤ 𝑘 − 1 are adjacent to common edge f(𝑒௜ ) with maximum 
value of k. Let 𝑌 = {𝑓(𝑒௜): 𝑖 𝑖𝑠 𝑜𝑑𝑑 }. Then 𝑋 ∪ 𝑌 is an exact pendant edge dominating set with 〈𝑁(𝑋 ∪ 𝑌)〉 is 

connected and 𝛾ᇱ
௘௣௘

(𝐺) ≤ |𝑋 ∪ 𝑌| ≤ ቔ
ଷ௠

ସ
ቕ. 

Theorem 3.12. For any non-trivial graph G,   𝛾ᇱ
௘௣௘

(𝐺) + 𝜒ᇱ(𝐺) ≤ 2𝑚 − 1. 

Proof. If  𝛾 ᇱ
௡௖௣௘

(𝐺) + 𝜒ᇱ(𝐺) = 2𝑚,  then 𝛾ᇱ
௡௖௣௘

(𝐺) = 𝑚 and 𝜒ᇱ(𝐺) = 𝑚, then G is a complete graph with 

𝛾ᇱ
௡௖௣௘

(𝐺) = 𝑚, which gives G is trivial and hence 

𝛾ᇱ
௘௣௘

(𝐺) + 𝜒ᇱ(𝐺) ≤ 2𝑚 − 1. 

Remark.(𝑖) Let G be a graph with 𝛾ᇱ
௘௣௘

(𝐺) + 𝜒ᇱ(𝐺) = 2𝑚 − 1. Iff G is isomorphic to 𝑘ଷ. 
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