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Abstract 

A subset S of vertices in a graph  EVG ,  is called a total dominating set if every vertex 

v in V is adjacent to an element of S and minimum cardinality of S is total domination number 

of G. In this paper we have determined total domination number of a new family of graphs – 

Cycles with parallel kP  chords denoted by  .kn PC   

1. Introduction 

First time dominating set and domination number are used by Ore [3]. 

 G  was first used to represent the domination number of a Graph G in. The 

total domination set and total domination were introduced in 1980 by 

Cockayne et al. [4]. Henning [5] introduced the disjunctive total domination 

set and its underlying number. As a result of our study, we are interested in 

finding the total domination number of new family of graphs namely Cycles 

with parallel Pkchords denoted by  kn PC  defined by Elumalai and 
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Sethuraman [8]. 

2. Preliminaries 

Definition 2.1 Cycle with Parallel kP  Chords. A graph G is called a 

cycle with parallel kP  chords denoted by  kn PC  if G is obtained from a cycle 

 6,,: 01210  nvvvvvC nn   by adding paths kP ’s  3k  and k fixed) 

between pair of vertices 

        vvvvvvvv nnn ,,,,,,,, 332211   where 1
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Definition 2.2 Domination number. A dominating set D for a graph 

 EVG ,  is a subset of V such that every vertex not in DV \  is adjacent 

to at least one member of D, minimum cardinality of this set is the 

domination number and is denoted by  .G  

Definition 2.3 Total domination number. A subset S of vertices in a 

graph  EVG ,  is called a total dominating set if every vertex v in V is 

adjacent to some vertex of S and minimum cardinality of S is total 

domination number of G and is denoted by  .Gt  

3. Known Results 

Theorem 3.1 [2]. Domination number of a path nP  is   .
3





n

Pn  

Theorem 3.2 [3]. Domination number of a Cycle nC  is   .
3





n

Cn  
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Theorem 3.3 [6]. For    
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Theorem 3.4 [1]. For     .
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4. Our Findings 

Based on the above study we were motivated to achieve the following 

results. Throughout this paper our study is concerned with finding total 

domination number of the graph of following type shown below. 

              

                             Figure 1.                            Figure 2. 

Theorem 4.1. Every n cycle  6nCn  with parallel  04 kP k  chords 

denoted as  kn PC 4  has the total domination number 

  

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


oddwhen n is kα

evenwhen n is kα
PC knt

12

2
4  where .1
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Proof. Let  kn PCG 4  

   2~or 201,:   nniijvveGE jii  

 201,:  iijvve jii  

depending on even cycle or odd cycle and ie  are on the cycle 
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   14  knGE  

When n is even      saynkGV  42  

Total domination set of G determining total domination number given by 

 
31173:edges of points end




n
e,,e,e,eS   
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When n is odd      saynkGV ~43   

Total domination set of G determining total domination number given by 

   2~4~1173:edges of points end   nn ve,,e,e,eS   

 
 
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4

44
211

4
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2 
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
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


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
 kn

Gt  

  12  kGt  

Figure 3 below shows total dominating set of graph  813 PC  

 

Figure 3. 

Total domination number of above graph  813 PC  is 21 

Theorem 4.2. Every n cycle  6or nCn  with parallel  014  kP k  

chords denoted as  14 kn PC  has 
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Proof. Let  14  kn PCG  

   2~or 201,:   nniijvveGE jii  

 201,:  iijvve jii  

depending on even cycle or odd cycle and ie  are on the cycle. 

   knGE 4  

When n is even      saynkGV  142  

Case 1. When  4mod0  

Total domination set of G determining total domination number given by 
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25951 and :edges of points end
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Case 2. When  4mod1  

Total domination set of G determining total domination number given by 

 
2951:edges of points end




n
e,,e,e,eS   
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Case 3. When  4mod2  

Total domination set of G determining total domination number given by 

 
3951:edges of points end
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Case 4. When  4mod3  

Total domination set of G determining total domination number given by 

   
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When n is odd      .~143 saynkGV   

Case 1. When  4mod0  

 3~6~951  and:edges of points end  nn ee,,e,e,eS   
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Case 2. When  4mod1  

Total domination set of G determining total domination number given by 
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 3~951:edges of points end  ne,,e,e,eS   
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Case 3. When  4mod2  

Total domination set of G determining total domination number given by 

 4~951:edges of points end  ne,,e,e,eS   
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Case 4. When  4mod3  

Total domination set of G determining total domination number given by 

 3~5~951  and :edges of points end  nn ee,,e,e,eS   
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Figure 4 below shows total dominating set of graph  915 PC  

 

Figure 4. 

Total domination number of above graph  915 PC  is 28. 

Theorem 4.3. Every n cycle  6or nCn  with parallel  024  kP k  

chords denoted as  24 kn PC  has 
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 201,:  iivve jii  

depending on even cycle or odd cycle and ie  are on the cycle. 
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Case 2. When  4mod1  

Total domination set of G determining total domination number given by 
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Case 2. When  4mod1  
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Total domination set of G determining total domination number given by 

 3~1062:edges of points end  ne,,e,e,eS   

    .124
4

2






 






 kkGt  

Case 3. When  4mod2  

Total domination set of G determining total domination number given by 

   3~5~1062:edges of points end   nn ve,,e,e,eS   

    .11224
4

2 






 






 kkGt  

Case 4. When  4mod3  

Total domination set of G determining total domination number given by 

 3~1062:edges of points end  ne,,e,e,eS   

    .2324
4

2






 






 kkGt  

Figure 5 below shows total dominating set of graph  1015 PC  

 

Figure 5. 

Total domination number of above graph  1015 PC  is 31. 

Theorem 4.4. Every n cycle  6or nCn  with parallel  034  kP k  

chords denoted as  34 kn PC  has 
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  

   

   

   

   

   

   

   






























 














 














 














 














 














 














 







 

is odd and nwhen kk
α

evenisnandwhen kk
α

 when kk
α

is odd and nwhen kk
α

evenisnandwhen kk
α

is odd and nwhen k
α

evenisnandwhen k
α

PC knt

4mod33334
4

2

4mod312334
4

2

4mod211234
4

2

4mod11134
4

2

4mod1134
4

2

4mod0134
4

2

4mod034
4

2

34  

where .1
2








n

 

Proof. Let  34  kn PCG  

   2~or 201,:   nniijvveGE jii  

 201,:  iijvve jii  

depending on even cycle or odd cycle and ie  are on the cycle. 

   34  knGE  

When n is even      .342 saynkGV   

Case 1. When  4mod1  

Total domination set of G determining total domination number given by 

 
41062:edges of points end




n
e,,e,e,eS   

 
 







 


















1
4

434
21

4

6
2

kn
Gt  

    .34
4

2






 






 kGt  

Case 2. When  4mod1  
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Total domination set of G determining total domination number given by 

 
31062:edges of points end




n
e,,e,e,eS   

 
 







 


















1
4

334
21

4

5
2

kn
Gt  

    .134
4

2






 






 kkGt  

Case 3. When  4mod2  

Total domination set of G determining total domination number given by 

 
21062:edges of points end




n
e,,e,e,eS   

 
 







 


















1
4

234
21

4

4
2

kn
Gt  

    .2234
4

2






 






 kkGt  

Case 4. When  4mod3  

Total domination set of G determining total domination number given by 

   
351062:edges of points end

  
nn

ve,,e,e,eS   

 
 

11
4

534
211

4

7
2 







 
















 kn

Gt  

    12334
4

2 






 






 kkGt  

When n is odd      .~342 saynkGV   

Case 1. When  4mod0  

Total domination set of G determining total domination number given by 

   3~5~1062:edges of points end   nn ve,,e,e,eS   
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    .134
4

2 






 






 kGt  

Case 2. When  4mod1  

Total domination set of G determining total domination number given by 

   2~4~1062:edges of points end   nn ve,,e,e,eS   

    .1134
4

2 






 






 kkGt  

Case 3. When  4mod2  

Total domination set of G determining total domination number given by 

 3~1062:edges of points end  ne,,e,e,eS   

    .2234
4

2






 






 kkGt  

Case 4. When  4mod3  

Total domination set of G determining total domination number given by 

   2~6~1062:edges of points end   nn ee,,e,e,eS   

   






 






 3334
4

2 kkGt  

Figure 6 below shows total dominating set of graph  1114 PC  

 

Figure 6. 

Total domination number of above graph  1114 PC  is 34. 
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5. Conclusion 

In this paper, for the family of graph with parallel kP  Chords in Cycle we 

have found the total domination number. This study will be extended to find 

disjunctive total domination of this family of graphs as well as other new 

families of graphs. 
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