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Abstract

The concept of the CTATD number has been recently further developed, expanding on 
the original work by Mahadevan, Priya, and Sivagnanam [4]. A subset S ⊆ V is considered 
a CTATD set for a graph G if for each vertex v ∈ V – S, the intersection of v’s neighborhood 
with S contains between one and two vertices, and for any set of three vertices in <V – S>, 
they must be connected along a path. The smallest size of such a CTATD set is referred to 
as CTATD(G). This paper specifically focuses on analyzing the CTATD number for various 
types of graphs, including DLl, O(DLl), TLl, O(TLl), SLl, CLl, MLl, providing explicit values for 
their CTATD numbers instead of just their bounds. 
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Introduction 
A simple, connected, undirected graph is denoted as              , 

where the order and size are represented by l and t respectively, as defined in [1], 
[2], [10], [14], [16], [17], [18], [19]. The concept of a [1, 2] set was initially 
explored by Chellali et al. [3], and later expanded upon by Yang and Wu [6]. The 
development of the       parameter was contributed by Joseph et al. [5], while 
Priya et al. [7] were the first to introduce the CTATD-number for graphs.  

The diagonal ladder graph     [8] is generated by the strong product of two 
paths:    (which has two vertices) and    (which has l vertices). An open 
diagonal ladder graph, referred to as       , is obtained by removing the edges 
     for each i, along with the edge     . The triangular ladder graph     [9] is 
created by modifying a ladder graph by adding the edges               . 
An open triangular ladder graph is formed by removing the edges      and      
from the triangular ladder graph. This modified graph is denoted as       . A 
slanting ladder graph     [11] is obtained by taking a triangular ladder graph and 
removing the edges           . The circular ladder graph     [12] is 
derived from a ladder graph by adding the edges      and     , effectively 
connecting the first and last vertices of the top and bottom paths. The Möbius 
ladder graph     [13] is formed by modifying a ladder graph with the addition 
of the edges           , creating a twisted connection between the first and 
last vertices of the top and bottom paths. The author computed the 
CTATD(G)(complementary triple connected at most twin domination number) 
for the power graph of certain graphs in [4], [15]. This article includes Section 2, 
which discusses certain ladder graphs in standard form, and Section 3, which 
covers the power graphs of various ladder graphs. The article concludes with a 
summary.  

2. CTATD- Number for variety of     

Theorem 1: If    , then            ⌈  ⌉  

Proof: Let                     .  
                                                       

  . 
Let                  .  

Assume   {                 
                  

If   is a CTATD-set of       then                ⌈  ⌉. For any set 

D with a size of at most   ⌈  ⌉   , the graph       fails to be triple 

connected. Consequently,         ⌈  ⌉. Completing the proof. 
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Example: 

 
Figure 1 

       - Diagonal ladder graph 
 
Figure 1, l=5, then ⌈  ⌉  ⌈  ⌉   . 

Theorem 2: If    , then               ⌈  ⌉     

Proof: Let                         and                           
                                     . Let             
     . 

  Assume   {
              
                     
                   

  

If   is a CTATD-set of          then                   ⌈  ⌉  
 . For any set D with a size of at most   ⌈  ⌉   , the graph       fails 

to be triple connected.Consequently,         ⌈  ⌉     Completing the 
proof. 

Theorem 3: If    , then  

               {
 ⌈  ⌉                       

 ⌈  ⌉             
 

Proof: Let                        and                                 
                         . 

Let                         . 

Assume   {
                         
                
                 

 

If   is a CTATD-set of         then 

                   {
 ⌈  ⌉                       

 ⌈  ⌉             
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    {
 ⌈  ⌉                         

 ⌈  ⌉           
 

the graph       fails to be triple connected. Consequently,  

          {
 ⌈  ⌉                       

 ⌈  ⌉             
 

Completing the proof. 

Theorem 4: If    , then  

               {
 ⌈  ⌉                                   

 ⌈  ⌉             
 

Proof: Let                         and                           
                              . Let                       
          . 

  Assume   {
                              
                     
                 

 

If   is a CTATD-set of          then 
                    

   {
 ⌈  ⌉                                   

 ⌈  ⌉             
 

For any set D with a size of at most 

    {
 ⌈  ⌉                                 

 ⌈  ⌉             
 

the graph       fails to be triple connected. Consequently,  

          {
 ⌈  ⌉                                   

 ⌈  ⌉             
 

Completing the proof. 
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Theorem 5: If    , then  

               

{ 
 
  
⌈  ⌉          

⌈  ⌉                  

⌈  ⌉             

 

Proof: Let                        and                          
               . Let                         .   

  Assume   {
                   
                        
            

 

If   is a CTATD-set of         then 

                   

{ 
 
  
⌈  ⌉          

⌈  ⌉                  

⌈  ⌉             

 

For any set D with a size of at most  

    

{ 
 
  
⌈  ⌉          

⌈  ⌉                    

⌈  ⌉           

 

the graph       fails to be triple connected. Consequently,  

          

{ 
 
  
⌈  ⌉          

⌈  ⌉                  

⌈  ⌉             

 

Completing the proof. 

Theorem 6: If    , then  

               {
⌈  ⌉                        

⌈  ⌉             
 

Proof: Let                        and                           
                               . Let                    
     . 
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Assume   {                         
                  

If   is a CTATD-set of         then 

                   {
⌈  ⌉                        

⌈  ⌉             
 

For any set D with a size of at most  

    {
⌈  ⌉                          

⌈  ⌉             
 

the graph       fails to be triple connected. Consequently, 

          {
⌈  ⌉                       

⌈  ⌉             
 

Completing the proof. 

Theorem 7: If    , then  

               {
⌈  ⌉                       

⌈  ⌉             
 

Proof: Let                        and                          
                                 . Let                   
       . 

 Assume   {              
                             

If   is a CTATD-set of         then 

                   {
⌈  ⌉                           

⌈  ⌉             
 

For any set D with a size of at most  

    {
⌈  ⌉                            

⌈  ⌉           
 

the graph       fails to be triple connected.Consequently, 

          {
⌈  ⌉                           

⌈  ⌉             
 

Completing the proof. 
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3.    of CTATD- Number for variety of    
Theorem 8: If    , then              ⌈  

    ⌉. 

Proof: Let         {           }          {                      
             }  {          }  {                                
                            }. Let    {                  }. 

Assume   {               
   {  }                          

If   is a CTATD-set of          then                   ⌈  
    ⌉. 

For any set D with a size of at most   ⌈  
    ⌉   , the graph       fails 

to be triple connected.Consequently,         ⌈  
    ⌉ . Completing the 

proof. 

Theorem 9: If    , then              ⌈    ⌉. 

Proof: Let           {           }  and           {               
                }  {            }  {                                
                            }. 

Let    {                }. 
Assume   {                 

   {  }                           

If   is a CTATD-set of          then                   ⌈    ⌉. For 

any set D with a size of at most   ⌈    ⌉   , the graph       fails to be 

triple connected.Consequently,         ⌈    ⌉. Completing the proof. 

Theorem 10: If    , then              ⌈  
    ⌉. 

Proof: Let           {           }  and           {               
              }  {                                           
 }. Let    {                  }. Assume  

  {                             
   {  }                             

If   is a CTATD-set of          then                   ⌈  
    ⌉. 

For any set D with a size of at most   ⌈  
    ⌉   , the graph       fails 

to be triple connected. Consequently,         ⌈  
    ⌉ . Completing the 

proof. 
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Theorem 11: If    , then              

   {
⌈    ⌉                                     

⌈    ⌉                               
 

Proof: Let                         and                           
                                                           
                      . Let                          . 

Assume 

  {
                                               
                             
                               

 

If   is a CTATD-set of          then 
                   

   {
⌈    ⌉                                     

⌈    ⌉                                  
 

For any set D with a size of at most 

    {
⌈    ⌉                                      

⌈    ⌉                              
 

the graph       fails to be triple connected.Consequently,  

         {
⌈    ⌉                                    

⌈    ⌉                              
 

Completing the proof. 

Theorem 12: If    , then  

              {
⌈  
    ⌉                              

⌈  
    ⌉                     

 

Proof: Let                         and                           
                                                          
                      . Let                 . 

  Assume   {                                    
                                   

If   is a CTATD-set of          then 
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   {
⌈  

    ⌉                              

⌈  
    ⌉                     

 

For any set D with a size of at most 

    {
⌈  

    ⌉                                

⌈  
    ⌉                     

 

the graph       fails to be triple connected.Consequently,  

          {
⌈  

    ⌉                             

⌈  
    ⌉                    

 

Completing the proof. 

4. Conclusion  
In this paper, we have generalized the outcomes for power graphs of some 

ladder graphs with distance    , and future investigations will focus on 
applying the CTATD parameter to grid graphs. 
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