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Abstract: 
A new type of the connected domination parameters called tadpole domination number of a graph is 

introduced. Tadpole domination number for some standard graphs is determined, and some bounds for this 

number are obtained. Additionally, a new graph, finite, simple, undirected and connected, is introduced 

named weaver graph. Tadpole domination is calculated for this graph with other families of graphs.      
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Introduction: 
Let 𝐺 = (𝑉, 𝐸) be finite, simple, connected 

and undirected graph where 𝑉 denotes its vertices 

set and 𝐸 its edges set. A degree of a vertex 𝑣 of 

any graph 𝐺 is defined as the number of edges 

incident on 𝑣. It is denoted by 𝑑𝑒𝑔(𝑣). The 

minimum and maximum degrees of vertices in 𝐺 

are denoted by 𝛿(𝐺) and ∆(𝐺), respectively. 

A graph  is called connected if  there is a path from 

any vertex to any other vertex in the graph. A graph 

which is not a connected one is called a 

disconnected graph, the disconnected graph can 

contain at least two of the connected graphs, each of 

these is called component. A cut-vertex of a graph 

𝐺 is a vertex where removing it from the graph 

would increase the number of components. 

The girth of a graph is the length of the 

shortest cycle contained in a graph.  A Hamiltonian 

graph is a graph possessing a  cycle  that goes 

through all the vertices of  𝐺. A set 𝐷 ⊆ 𝑉 of 

vertices in a graph 𝐺 = (𝑉, 𝐸) is called a 

dominating set if every vertex 𝑣 ∈ 𝑉 is either an 

element of 𝐷 or is adjacent to an element of  𝐷. The 

domination number of 𝐺  𝛾(𝐺)  is the minimum 

cardinality taken over all dominating sets in G (1,2). 

Many authors have introduced different types of 

domination parameters through adding conditions 

on the dominating set. Sampathkumar and Walikar 

(3) defined a connected dominating set  𝐷; a 

connected dominating set exists if the induced sub 

graph 𝐷 is connected. The topic of domination 

parameter is associated with several studied types of 

dominating sets especially a connected domination 

number due to its importance. 
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In network you need the communication 

between its members.  Such as the internet or 

electricity or any social network in daily life, 

facilitating the business task and reducing the cost. 

Refer to (4,5,6,7,8,9,10,11,12) for more types of 

domination in graphs.  

In this work, a new type of connected graph 

domination is introduced. If the vertices of a 

dominating set in a graph form a sub graph as a 

tadpole graph then these vertices represent a tadpole 

dominating set in this graph. Some results for this 

new domination are determined.  Also, a new model 

of graph called weaver is initiated and its tadpole 

domination, is calculated. 

 

Main results 
Definition 2.1.(13) The graph obtained by joining 

cycle 𝐶𝑚 to a path 𝑃𝑛 with a bridge called Tadpole 

graph denoted by 𝑇𝑚,𝑛. ( Fig.1). 

  

 
Figure 1. 𝐓𝟓,𝟑 tadpole graph 

 

Definition 2.2. A subset 𝐷 of  𝑉(𝐺) is said to be a 

tadpole dominating set of 𝐺 if  𝐷 is a dominating set 

and the set of vertices of 𝐷 forms a tadpole graph 

 𝑇𝑚,𝑛 where  𝑚 ≥  3,  𝑛 ≥  1.  
 

Definition 2.3. Let 𝐺(𝑉, 𝐸) be a graph, if  𝐷 is a 

tadpole dominating set, then 𝐷 is called a minimal 

tadpole dominating set if it has no proper tadpole 

dominating set. A minimum tadpole dominating set 
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is a tadpole dominating set of smallest size in a 

given graph. 

   

Definition 2.4. The minimum cardinality of a 

minimal tadpole dominating set is called the tadpole 

domination number of 𝐺 and is denoted by  𝛾𝑇𝑃(𝐺). 
 

Example 2.5. Fig.2 illustrates the minimal tadpole 

dominating sets for different cardinality in the graph 

below.  

𝐷1 ={𝑣7,  𝑣10, 𝑣4, 𝑣5},  𝐷2  = { 𝑣2,  𝑣3, 𝑣5, 𝑣4, 𝑣10}, 
𝐷3 ={𝑣8, 𝑣9, 𝑣10, 𝑣4, 𝑣5,  𝑣1}, and   𝐷4={ 

  𝑣2,  𝑣3, 𝑣5, 𝑣4, 𝑣13, 𝑣12,  𝑣10}. 

The minimum tadpole dominating set is  𝐷1, and the 

tadpole domination number is,   𝛾𝑇𝑃(𝐺) = 4. 
 

 
Figure 2. Minimum tadpole dominating set in 𝑮 

 

Observation 2.6. For any graph 𝐺  has a tadpole 

dominating set, then: 

 

1. The order of  𝐺 is  𝑝 ≥  4.      

2.  𝛿(𝐺)  ≥ 1, ∆(𝐺) ≥ 3.  
 

Proposition 2.7. For any graph 𝐺 with a minimum 

tadpole dominating set  𝐷 if   𝑣 ∈  𝐺  is a cut vertex 

then, 𝑣 ∈ 𝐷. 
Proof.  Let 𝐺 has tadpole dominating set. Then 𝐺  
has  𝑇𝑚,𝑛  as a sub graph such that each vertex of set 

𝑉 −  𝐷 is adjacent to at least one vertex in 𝐷. Let  𝑣 

be a cut-vertex in 𝐺. Since 𝑣 is a cut vertex of 𝐺,  𝐺 

− 𝑣 is disconnected and has at least two 

components. From a partition of  𝑉 − {𝑣}  by 

letting  𝑈  consist of the vertices of one of these 

components and 𝑊 the vertices of the others. Then 

any two vertices 𝑢 ∈ 𝑈 and 𝑤 ∈ 𝑊  lie in different 

components of 𝐺 −  𝑣. Therefore, every 𝑢 −𝑤 path 

in 𝐺 contains 𝑣. 

If  𝑣 ∈ 𝑉 − 𝐷, and 𝑣 is dominated by some vertices 

say in  𝑈 then the vertices of 𝑊 are not dominated 

by any vertex in 𝐷. Therefore,  𝑣 ∈ 𝐷. 
Proposition 2.8. For any complete graph of order 

 𝑛 ≥ 4,  𝛾𝑇𝑃(𝐾𝑛)= 4. 

 

Proof. The girth of the complete graph is a cycle of 

order three. Since 𝐺 is a complete graph then each 

vertex from these three vertices is adjacent to all 

other vertices of 𝐺 we need exactly to one other 

vertex to be the vertex of the path that adjacent to 

this cycle to obtain a tadpole dominating set. 

Therefore,  𝛾𝑇𝑃(𝐾𝑛)= 4. 

 

Proposition 2.9. For the tadpole graph  𝑇𝑚,𝑛, 

𝑚 ≥ 3,  𝑛 ≥ 2,  𝛾𝑇𝑃( (𝑇𝑚,𝑛) =  𝑚 + 𝑛 − 1. 
Proof. Let 𝐺 be a tadpole graph of order greater 

than four. Then 𝐺  has only two tadpole sub graphs 

of orders (𝑚 + 𝑛) and (𝑚 + 𝑛 − 1). Hence, 

 𝛾𝑇𝑃( (𝑇𝑚,𝑛) =  𝑚 + 𝑛 − 1.  

 

Observation 2.10. 

  

1. 𝛾𝑇𝑃(𝑊𝑛)= 4, where  𝑊𝑛 is the wheel  graph 

of order 𝑛 ≥ 4. 

2. 𝛾𝑇𝑃(𝐾𝑛,𝑚)=5, where  𝐾𝑛,𝑚 is  the complete 

bipartite graph of order   𝑛 ≥  2,  𝑚 ≥ 3. 

3.  For the tadpole graph  𝑇𝑚,1, 𝑚 ≥ 3,    

𝛾𝑇𝑃( (𝑇𝑚,1) = 𝑚 + 1. 
 

Theorem 2.11.  A connected graph 𝐺  has a tadpole 

domination if and only if: 

 

i) There exist a maximal path 𝑃 such that 𝑉(𝑃) 
dominates 𝐺. 

ii) The maximal path 𝑃 dominates a cycle in 𝐺 such 

that there exists at most one path of order greater 

than 2, which is common with one vertex with this 

cycle. 

 

Proof.  If a graph  𝐺 is connected and has a tadpole 

domination number, then there is a minimum 

tadpole dominating set say 𝐷 such that it contains a 

cycle of order 𝑚 and a path of order 𝑛 such that all 

vertices of 𝐺 are dominated by the vertices these 

cycle and the path. 𝐺[𝐷] contains a path forms from 

the vertices of the cycle and the path, where they 

have one vertex in common. Then 𝐷 contains a path 

of order  𝑚 + 𝑛, say 𝑃1. This path is included in a 

maximal path say 𝑃 in 𝐺. Therefore, (i) is holds. It’s 

clear that (ii) is holds from the above proof.  

Conversely, it’s clear that if (i) and (ii) are satisfied, 

then 𝐺 is connected and has a tadpole dominating 

set, so it has a tadpole domination number 

 

Corollary 2.12. Let 𝐺 be a graph  containing at 

least three simple cycles joined with a common 

vertex with at least four vertices in every cycle then 

there is no tadpole dominating set for this graph. 

 

Observations 2.13. Every tadpole dominating set  

𝐷 of 𝐺 is a connected dominating set but not 

conversely. 
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Example 2.14. The complete graph 𝐾𝑛,  has a 

connected dominating set but there is no tadpole 

dominating set when 𝑛 ≤ 3. 

 

Characterizations 2.15. 

1. For any graph 𝐺 with 𝑛 ≥  4 vertices, 4 ≤ 

 𝛾𝑇𝑃(𝐺) ≤  𝑛. 

2. Cycles and trees have no tadpole domination 

number.  

3. Let 𝐺 be a graph having a tadpole dominating 

set then  𝛾𝑇𝑃(𝐺) ≥  𝑔(𝐺) + 1, where,  𝑔(𝐺) is 

the girth of  𝐺. 

4. If a spanning sub graph 𝐻 of a graph 𝐺 has a 

tadpole dominating set then  𝐺  has a tadpole 

dominating set. 

5. Let 𝐺 be a graph having a tadpole dominating 

set for any  𝑒 = 𝑢𝑣  where, 𝑒 is a bridge in  𝐺, 

if the vertices 𝑢 , 𝑣 are cut vertices, then 𝑢, 𝑣 ∈
 𝐷. 

6. If any graph 𝐺  with more than one cycle has a 

tadpole dominating set then 𝛾𝑇𝑃(𝐺) ≤ 𝑛 − 𝐿, 

where 𝐿 are the pendant vertices in 𝐺. 

7. If the tadpole dominating set 𝐷 has pendent 

vertices then the number of pendent vertices 

in any 𝐷 is exactly one. 

8. For any graph 𝐺 with 𝑛 ≥  4 vertices, we have 

 𝛾𝑇𝑃(𝐺) + ∆(𝐺)  ≤ 2𝑛 −  1. 

9. Let 𝐺 be a graph of order 𝑛 ≥ 5  has a tadpole 

dominating set 𝐷, if 𝐺  is Hamilton graph  

then the  Hamilton  cycle  of  𝐺 do not belong 

to any 𝐷 as the cycle of  𝑇𝑚,𝑛.    
 

Proposition 2.16. Let 𝐺 and 𝐻 be two graphs such 

that  𝐺 + 𝐻 is not isomorphic to a cycle nor to a tree 

then  𝛾𝑇𝑃(𝐺 + 𝐻) =  4,5. 
Proof. There are three cases as follows: 

 

Case 1. If 𝐺 is 𝐾1 and 𝐻 is a null graph of order 𝑚, 

then 𝐺 + 𝐻 ≅ 𝑆𝑚+1  (𝑆𝑚+1, is a star). Thus, in this 

case  𝐺 + 𝐻  has no tadpole dominating set. Now, if 

𝐺 and 𝐻 are two null graphs of order two, then 𝐺 +
𝐻 ≅ 𝐶4, again 𝐺 + 𝐻 has no tadpole dominating 

set.  

 

Case 2. If at least one of the two graphs 𝐺 or 𝐻 is 

not a null graph then without loss of generality 

say 𝐺. So, there is an edge say 𝑒 in 𝐺, which forms a 

cycle in 𝐺 +𝐻 with any vertex in 𝐻. At least one of 

the vertices of this cycle becomes of degree greater 

than or equal to three.  Thus, there is a path that is 

not contained in this cycle and joins with it by one 

edge. One can conclude that, this path is of order 

one such that a sub graph  𝑇3,1 that contains these 

cycle and path which are mentioned above 

dominates all other vertices in  𝐺 + 𝐻. Thus,  

𝛾𝑇𝑃(𝐺 + 𝐻) = 4. 

Case 3. If  𝐺 and 𝐻 are two null graphs that are not 

mentioned in case 1, then  𝐺 + 𝐻 ≅ 𝐾𝑛,𝑚. Thus,  by 

Observation 2.10 (2),  𝛾𝑇𝑃(𝐺 + 𝐻) = 5. 

 

Proposition  2.17. For any connected simple graph 

𝐺 with  𝑛 =  4,    𝛾𝑇𝑃(𝐺) = 4  if and only if  𝐺 ≅ 

𝐾4, 𝐾4 − {𝑒}, and   𝑇3,1. 

 

Proof. 

Suppose that 𝐺 has a tadpole domination number 

𝛾𝑇𝑃(𝐺)= 4.  Since 𝐺 is connected and is not 

isomorphic to  𝑃4  nor to 𝐶4, then one can conclude 

that 𝐺 ≅ 𝐾4, 𝐾4 − {𝑒}, 𝑒 ∈ 𝐾4 and  𝑇3,1.  

Conversely, If 𝐺 ≅ 𝐾4, 𝐾4 − {𝑒}, 𝑒 ∈ 𝐾4, and  𝑇3,1 

then   𝛾𝑇𝑃(𝐺)=4, Since each of these graphs 

contains spanning sub graph isomorphic to  𝑇3,1. 

(Characterizations 2.15.(4)). 

 

Theorem 2.18. For any connected graph 𝐺 with 

𝑛 ≥ 4, we have  𝛾(𝐺) +  𝛾𝑇𝑃(𝐺)+2 ∆(𝐺) + 1 ≤ 

3𝑛.  
 

Proof. According to  𝛾(𝐺) ≤  𝑛 − ∆(𝐺)  and by 

(Characterizations 2.15.(8)).  

 𝛾𝑇𝑃(𝐺) + ∆(𝐺) ≤ 2𝑛 −  1. Thus,  𝛾𝑇𝑃(𝐺) + ∆(𝐺)  

≤ 2𝑛 – 1. So, the two statements can be written as 

follows: 

∆(𝐺) ≤  𝑛 −  𝛾(𝐺)… (1).    
∆(𝐺)  ≤  2𝑛 −  1 −  𝛾𝑇𝑃(𝐺) … (2).  From (1) and 

(2)  𝛾(𝐺) +  𝛾𝑇𝑃(𝐺) +2 ∆(𝐺) + 1 ≤ 3𝑛. 
 

Tadpole domination in some graphs 
 

Definition 3.1. (14) A graph of  order 𝑝 = 2𝑛 

vertices core is called sun graph. Consisting of a 

central complete graph 𝐾𝑛  with an outer ring 

of  𝑛 vertices, each of which is joined to both 

endpoints of the closest outer edge of the central. 

 

Remark  3.2. For sun graph of order 𝑛,  3 ≤ 𝑛 ≤
 6,    𝛾𝑇𝑃(𝐺) = 4. ( As an example see Fig. 3). 

 

 
Figure 3. Sun graph with minimum tadpole 

dominating set,    𝛄𝐓𝐏(𝐆) = 𝟒 

 

Theorem 3. 3. For the sun graph,  𝛾𝑇𝑃(𝐺) =⌈𝑛 2⁄ ⌉,  
where  𝑛 ≥  7 is the order of  𝐾𝑛. 
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Proof.  Every vertex in  𝐾𝑛 is adjacent to two 

vertices in the outer ring. Let the vertices of  𝐾𝑛 are 

V1 ={𝑣1 , 𝑣2 , 𝑣3, … , 𝑣𝑛 } and the outer ring 

 𝑉2 = {𝑢1 , 𝑢2 , 𝑢3, … , 𝑢𝑛}. Since 𝐾𝑛  is complete, so 

one vertex dominates all its vertices. The girth 

in  𝐾𝑛  is 3, therefore, a cycle of length 3 is chosen 

to belong to a dominating set.  Every vertex in 𝑉1  

with odd label is adjacent to different and 

independent vertices from  𝑉2. These vertices are 

contained in a path, choosing any three of these 

vertices forms a cycle,   such that  𝑣𝑛−1 belongs to 

the dominating set.  So, let 𝑣1 , 𝑣3 , and 𝑣𝑛−1 are the 

vertices belonging to a set 𝐷  and the remaining 

vertices of set  𝑉1 with odd labels representing a 

path that belongs to 𝐷 as follows: 

𝐷 = {𝑣2𝑖−1 , 𝑖 = 1,2,… , ⌈𝑛 2⁄ ⌉ }, vertices of  𝐷 that 

dominate all the vertices of 𝐺 thus,  𝛾𝑇𝑃(𝐺) ≤ |𝐷| 
≤ ⌈𝑛 2⁄ ⌉. To prove the reverse inequality, the 

induction method on the number of vertices  𝑛 is 

used. The results are clear if  𝑛 =  7. Suppose that 

the result is true for all sun graphs of order less than 

 𝑛. Then 𝐷= 𝐷1 ∪ 𝐷2  where  𝐷1   is the minimum 

tadpole dominating set that dominates the sun graph 

with order less than 𝑛, when 𝑛 is odd. By 

induction |𝐷1| ≥ ⌈
𝑛−1

2
⌉, and hence when one vertex 

is added to the sun graph (𝑛 − 1  order of the 

complete graph)  one vertex is needed to dominate 

it. 

Therefore,  |𝐷| ≥ ⌈
𝑛−1

2
⌉ + 1 = ⌈

𝑛

2
⌉ ,where |𝐷2| = 1 

|𝐷| ≥ ⌈
𝑛−1

2
⌉ = ⌈

𝑛

2
⌉  if 𝑛 is even such that  |𝐷2| = 𝜙. 

Therefore, 𝛾𝑇𝑃(𝐺) = ⌈
𝑛

2
⌉. (For example see Fig. 4) . 

 

 
Figure 4. Sun graph with minimum tadpole 

dominating set,   𝜸𝑻𝑷(𝑮) = 𝟒 

 

Definition 3.4.(14) A stacked (or generalized) prism 

graph 𝑌𝑚,𝑛 is a simple graph given by the  Cartesian 

product 𝑜𝑓 𝐾𝑛 and  𝐶𝑚.  

It can therefore, be formed by connecting 

𝑛 concentric cycle graphs  𝐶𝑚  along spokes.  

Therefore,  𝑌𝑚,𝑛  has (𝑚𝑛) vertices and  𝑚(2𝑛 −
1) edges.  

 

Remark 3.5. For  𝑛 = 1, 𝑚 ≥  3, a stacked prism 

graph 𝑌𝑚,𝑛 , there is no tadpole dominating set since 

   𝑌𝑚,1 ≅   𝐶𝑚  and   for  𝑛 = 2 , 𝛾𝑇𝑃(𝐺)= 𝑚 + 1.  

 

Lemma 3.6. The tadpole domination number for a 

stacked prism graph 𝑌3,𝑛 , 𝑛 ≥  3  is  𝛾𝑇𝑃(𝐺) 
= 𝑛 + 1. 

 

Proof. In this graph there are 𝐴 copies of cycle 𝐶3 

and 𝐵 copies of path 𝑃𝑛,  𝑛 ≥ 3. The vertices for 

this graph are labeled by 𝑉( 𝑌3,𝑛) = {𝑣𝑖
𝑑, 𝑖 =

1,2,3  𝑑 = 1,2,… , 𝑛}. (As shown in Fig. 5). Let the 

set   𝐷 ⊂ 𝑉( 𝑌3,𝑛). So, it’s clear that the vertices in 

any 𝑃𝑛   are adjacent to all other remaining vertices 

of  𝑌3,𝑛. Therefore, the vertices of only one path can 

dominate  𝑉( 𝑌3,𝑛). Now to choose the shortest 

cycle and shortest path in  𝑌3,𝑛  to get the minimum 

tadpole domination the cycle which vertices are  

𝑣𝑖
2 , 𝑖 = 1,2,3  is the one. Since 𝑣1

2  is a common 

vertex of  𝐶3  and the chosen path so 𝑛 − 2 + 3  

vertices dominates the graph. Thus, |𝐷|  =  𝑛 + 1.  
It is clear that 𝐷 is a tadpole domination set and it is 

minimum. 

 

 
Figure 5 . A stacked prism graph,   𝜸𝑻𝑷(𝒀𝟑,𝟑) =

𝟒 

 

Theorem 3.7. For a stacked prism graph  𝑌𝑚,𝑛 , 
𝑚 ≥  3, 𝑛 ≥ 3, then the tadpole domination 

number is: 
𝛾𝑇𝑃( 𝑌𝑚,𝑛)

=

{
 
 

 
 

     

 
𝑚

3
(𝑛 − 1) + 𝑚 − 1               𝑖𝑓  𝑚 ≡ 0 (𝑚𝑜𝑑 3) , 𝑛 ≥  3 

⌈
𝑚

3
⌉ (𝑛 − 1) + 𝑚 + 𝑛 − 4     𝑖𝑓 𝑚 = 1 (𝑚𝑜𝑑 3), 𝑛 ≥  4

⌈
𝑚

3
⌉ (𝑛 − 1) + 𝑚 − 2             𝑖𝑓 𝑚 = 2   (𝑚𝑜𝑑 3), 𝑛 ≥  5

 

 

Proof. A stacked prism graph 𝑌𝑚,𝑛 , 𝑚 ≥  3,  𝑛 ≥ 3 

is formed from 𝐴 copies of cycle 𝐶𝑚 and  𝐵 copies 

of path 𝑃𝑛. Let the vertices of this graph be labeled 

by 𝑉( 𝑌𝑚,𝑛) = {𝑣𝑖
𝑑 , 𝑖 = 1,2,3 , …𝑚  𝑑 = 1,2,… , 𝑛}.   

Three cases are obtained as follows: 

 

Case 1.  

i)   When  𝑚 = 3  the proof  is  in Lemma 3.6. 

 

 

 

 

. 
 

 

 

 

 

 

 

 

 

 

 2
2              3

2             

 3
3             

 1
2            

 1
3             

 2
3             

 3
1             

 1
1             

 2
1             
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ii) When 𝑚 > 3: If   𝑚 ≡ 0  (𝑚𝑜𝑑 3)then, let  𝐷 =

[ {𝑣𝑖
2 , 𝑖 = 1,2, … ,𝑚 }   ∪  { 𝑣1

𝑑  𝑑 = 2,… , 𝑛   } ∪

{ 𝑣3𝑑−1
𝑛  , 𝑣3𝑑  

𝑛  , ∀ 𝑑 = 1,2,… ,
𝑚

3
− 1}  ∪ {𝑣3𝑗−2

𝑑  , 𝑑 =

4…𝑛, ∀ 𝑗 = 2…
𝑚

3
− 1}]. 

 

For the same reason in Lemma (3.6), the graph is 

dominated by vertices  of   𝐶𝑚
2  .   

 𝑉(  𝐶𝑚
2 ) = {𝑣𝑖

2 , 𝑖 = 1,2,… ,𝑚  }, and for the path 
 
 𝑃1
𝑑
, 𝑉 (

 
 𝑃1
𝑑
) = { 𝑣1

𝑑 , 𝑑 = 2,… , 𝑛}. Since each 
 
 𝑃𝑛
𝑑

  

is adjacent to two different paths, therefore,  
𝑚

3
  

paths are adjacent to two different paths by jumping 

two adjacent paths. To complete the chosen path, 

the set { 𝑣3𝑑−1
𝑛  , 𝑣3𝑑  

𝑛  , ∀ 𝑑 = 1,2,… ,
𝑚

3
− 1}  must 

be taken to get these paths whose vertices are in the 

following set:  {𝑣3𝑗−2
𝑑  , 𝑑 = 4…𝑛 , ∀ 𝑗 = 2,… ,

𝑚

3
 }. 

The number of vertices in every path is equal 

to  𝑛
𝑚

3
. There are  

𝑚

3
  common vertices between 

  𝐶𝑚
2   and the chosen paths. The path { 𝑣1

𝑑, 𝑑 =
2, . . , 𝑛}  is chosen to be of order 𝑛 − 1. Such 

that |𝐷| = 𝑛 
𝑚

3
+𝑚−

𝑚

3
− 1. Hence, the vertices in 

𝐷 represent the minimum tadpole dominating 

set. ( See Fig. 6 𝑎). 
 

Case 2.  If  𝑚 ≡ 1 (𝑚𝑜𝑑 3), then as in case. 1 the 

graph is dominated by the vertices of set 𝐷. There is 

only one path of vertices   𝑣𝑚−2
𝑑   which is not 

dominated by any vertices in 𝐷. This path of order 

 𝑛 − 3, will be taken  to dominate its vertices and 

add these vertices to the set 𝐷 in case 1. Therefore, 

 𝐷 =   [{𝑣𝑖
2 , 𝑖 = 1,2, … ,𝑚 }   ∪ { 𝑣1

𝑑  𝑑 =

2,… , 𝑛   } ∪ { 𝑣3𝑑−1
𝑛  , 𝑣3𝑑  

𝑛  , ∀ 𝑑 = 1,2,… , ⌈
𝑚

3
⌉ −

1  ∪ {𝑣3𝑗−2
𝑑  , 𝑑 = 4…𝑛, ∀ 𝑗 = 2… ⌈

𝑚

3
⌉ }  ∪

 { 𝑣𝑚−2
𝑑   𝑑 = 4,… , 𝑛  }]. Hence, |𝐷| = 𝑛 ⌈

𝑚

3
⌉ + 𝑚 −

⌈
𝑚

3
⌉ + 𝑛 − 4. 

The vertices in 𝐷 represent the minimum tadpole 

dominating set. (As an example see Fig. 6 b). 

 

Case 3.  If   𝑚 ≡ 2 (𝑚𝑜𝑑 3), as in case. 2 the graph 

is dominated by the vertices in 𝐷.  
In this case there are two adjacent path𝑠 of 

vertices    𝑣𝑚−1
𝑑  and  𝑣𝑚−2

𝑑 , they are not dominated 

by any other vertices in 𝐷. So we will take the 

vertices    𝑣𝑚−2
𝑑   to dominate the vertices  𝑣𝑚−1

𝑑 .  

But to continue forming the path from the path with 

the vertices   𝑣𝑚−4
𝑑  to the path with vertices 

   m−2 
d  we pass through the vertex 𝑣𝑚−3

4  , so we 

have the following set: 

𝐷 = [{𝑣𝑖
2 , 𝑖 = 1,2,… ,𝑚 }   ∪  { 𝑣1

𝑑   𝑑 =

2,… , 𝑛   } ∪ { 𝑣3𝑑−1
𝑛  , 𝑣3𝑑  

𝑛  , ∀ 𝑑 = 1,2,… , ⌈
𝑚

3
⌉ −

2  ∪ {𝑣3𝑗−3
𝑑  , 𝑑 = 4…𝑛, ∀ 𝑗 = 2… ⌈

𝑚

3
⌉ }  ∪

 { 𝑣𝑚−3
4    }]. 

Therefore,  |𝐷| = 𝑛 ⌈
𝑚

3
⌉ + 𝑚 − ⌈

𝑚

3
⌉ − 2.  

Hence, the vertices in 𝐷 represent the minimum 

tadpole dominating set. (As an example see Fig. 6 

c). 

Example 3.8. For the graph Ym,n ,  𝛾𝑇𝑃( 𝑌9,6) =

23,   𝛾𝑇𝑃( 𝑌7,7) = 22 , 𝛾𝑇𝑃( 𝑌5,4) = 9. 

 

 
(a): 𝑌9,6    

 
(b): 𝑌7,7 

 
 (c):  𝑌5,4 

Figure 6. Minimum tadpole dominating set in 

stacked prism graphs 
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             In the following definition, a new graph is 

introduced named “weaver graph”. 

 

Definition 3.9. The “weaver graph” is a simple 

graph denoted by 𝑆𝑚,ℎ . It is formed by warping the 

path  𝑃𝑛  of the  tadpole graph 𝑇𝑚,ℎ  around itself (𝑚 

is the order of cycle in  𝑆𝑚,ℎ  and ℎ is the order of 

path in each copies of the path).  𝑆𝑚,ℎ has (𝑚ℎ +
1) vertices and 𝑚(2ℎ − 2) edges and one pendent 

vertex.( As an example see Fig. 7). 

 

 
Figure  7 : The Weaver  graph 𝑺𝟓,𝟓 

 

Proposition 3.10. For the weaver graph 𝑆𝑚,ℎ , the 

tadpole domination number is 

 
𝛾𝑇𝑃( 𝑆𝑚,ℎ)

=

{
 
 

 
 

   

𝑚

3
 (ℎ − 1) + 𝑚                𝑖𝑓  𝑚 ≡ 0 (𝑚𝑜𝑑 3) , ℎ ≥  3      

⌈
𝑚

3
⌉ (ℎ − 1) + 𝑚 + ℎ − 3     𝑖𝑓 𝑚 = 1 (𝑚𝑜𝑑 3) , ℎ ≥  4

 ⌈
𝑚

3
⌉ (ℎ − 1) + 𝑚 − 3             𝑖𝑓 𝑚 = 2   (𝑚𝑜𝑑 3), ℎ ≥  5

 

 

Proof.  

The proof is in the same manner that is used in 

Theorem 3.7. 

 

Conflicts of Interest: None. 

References: 
1. Claude B. The theory of graphs and its applications. 

London: Methuen; New York: Wiley; 1962. 247 p. 

2. Oystein O. Theory of graphs. Providence, RI: 

American Mathematical Society; 1962. 270 p.  

3. Sampathkumar E, Walikar HB. The connected 

domination number of a graph. Jour. Math. Phys. Sci.  

1979 No 6; 13(printed in India): 607-613 p.   

4. Murthy KB. On the connected end equitable 

domination of graphs. IJSIMR.  2016   March; 4(3):  

56-62 p.   

5. Al-harere MA, Athraa TB. Inverse bi-domination in 

graphs. Int J Pure Appl Math.  2017 June; 28. 

6. Ahmed AO, Yasen R. Some Properties of Frame 

domination in graphs. JEAS. 2017; 12(10 SI):  8882-

8885 p.   

7. Vaidya SK, Karkar SH. On strong domination 

number of graphs. Appl. Appl. Math. 2017   June; 

12(1):  604 - 612 p.  

8. Maheswari S, Meenakshi S. Split domination number 

of some special graphs.   Int J Pure Appl Math. 2017 

No 24; 116 (1314-3395):  103- 117 p.  

9. Mahadevan G, Selvam A, Ramesh N, Subramanian T. 

Triple connected complementary tree domination 

number of a graph. Int. Math. Forum. 2013 No 14; 

8(14):  659 -670 p.  

10. Bhaskarudu P. Matching domination in graphs. 

IJASRE. 2017 May; 3(4): 2454-8006 p.  

11.  Mohanaselvi V, Deiwakumari K, Dhivyakannu S. 

Dual connected neighborhood in graphs.  IJSR. 2016   

May; 7(5): 42-45 p. 

12. Hamid IS, Balamurugan S. Isolate domination in 

graphs. Arab J Math Sci.  2016 July; 22(2):  232-241 

p. 

13. Frank H. Graph theory.  London:  Addison-Wesley, 

1969.  281 p. 

14. Teresa WH, Stephen TH, Peter JS. Fundamentals of 

domination in graphs. New York: Marcel Dekkar, 

1998.  446 p. 

 

 

 البياناتفي الشرغوف هيمنة  
 

 بروين ابراهيم خدا بخش   منال ناجي الحريري

                                                                                                                                     
 قسم العلوم التطبيقية، الجامعة التكنولوجية، بغداد، العراق.

 

 الخلاصة:
لبعض  الهيمنة الشرغوفيةتم تحديد رقم هيمنة الشرغوف. المتصلة تسمى لهيمنة ا انواعنوع جديد من  استحداثفي هذا البحث، تم  

، وبسيط، وغير نتهي، تم تقديم رسم بياني جديد ، م ا  وأخير .لهذا الرقم الدنيا والعليا الرسوم البيانية القياسية، وتم الحصول على بعض الحدود

 .البيانات مع عائلات أخرى من  له  شرغوفيةهيمنة الالحساب ، تم 𝑆𝑚,ℎ  ج، ويرمز إليه بـ االنس البيان اسميناهومتصل،  موجه، 

 
 رقم الهيمنة الشرغوفية. المهيمنة، البيان الشرغوفي، المجموعة الكلمات المفتاحية: 

 

http://mathworld.wolfram.com/CycleGraph.html
https://scholar.google.com/scholar?oi=bibs&cluster=8269865936459626073&btnI=1&hl=tr
https://scholar.google.com/scholar?oi=bibs&cluster=8269865936459626073&btnI=1&hl=tr

