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Abstract: 

A Sum of Power n Divisor Cordial labeling of a graph 𝐺 with a collection of vertex 𝑉 

is a bijection 𝑓 from 𝑉 to {1, 2, 3, … , |𝑉(𝐺)|}, where an edge 𝑢𝑣 is assigned the value 1 if 2 

divides (𝑓(𝑢) + 𝑓(𝑣))𝑛 and the edge 𝑢𝑣 is assigned the value 0 if 2 does not divides 

(𝑓(𝑢) + 𝑓(𝑣))𝑛. The number of edges labeled with 0 and the number of edges labeled with 1 

differ by no more than 1. A graph with a sum of power n divisor cordial labeling is called a 

Sum of Power n Divisor Cordial Graph. 

A graph G is said to be connected if every pair of vertices are joined by a path. 

Otherwise, it is disconnected. In this paper, we investigate sum of power n divisor cordial 

labeling of corona related connected graphs such as 𝐶𝑛𝑜̂𝐾1,5, CnõK1,m, (𝑃𝑛 ⊙ 𝐾1) ⊙ 𝐾1,3, 

𝑃𝑛 ⊙ 𝐾1,2 respectively. 

Keywords: Divisor cordial labeling, Sum divisor cordial labeling, Sum of Power n Divisor 

Cordial Labeling, Ladder graphs. 

1. Introduction 

 Here simple, finite, connected and undirected graphs are all that are being taken inti 

consideration. Harary is used for all other accepted terms and notations [1]. We refer to Gallian 

[2] for a comprehensive analysis of graph labeling. A labeling of a graph is a map that carries 

the graph elements to the set of numbers, usually to the set of non-negative or positive integers. 

If the domain is the set of vertices, the labeling is called vertex labeling. If the domain is the 

set of edges, the labeling is called edge labeling. If the labels are assigned to both vertices and 

edges then the labeling is called total labeling. A. Lourdswamy and F. Patrik introduced the 

concept of sum divisor cordial labeling in [3]. Preetha lal and M. Jaslin Melbha [4,5] introduced 

the concept of sum of power n divisor cordial labeling. Corona product of graphs was 

introduced by Frucht and Harary in 1970. By using the above result, we introduce Sum of 

Power n Divisor Cordial Labeling of Connected Graphs. 

Definition 1.1. A Sum of Power n Divisor Cordial labeling of a graph 𝐺 with a collection of 

vertex 𝑉 is a bijection 𝑓 from 𝑉 to {1, 2, 3, … , |𝑉(𝐺)|}, where an edge 𝑢𝑣 is assigned the value 

1 if 2 divides (𝑓(𝑢) + 𝑓(𝑣))𝑛 and the edge 𝑢𝑣 is assigned the value 0 if 2 does not divides 

(𝑓(𝑢) + 𝑓(𝑣))𝑛. The number of edges labeled with 0 and the number of edges labeled with 1 

differ by no more than 1. A graph with a sum of power n divisor cordial labeling is called a 

Sum of Power n Divisor Cordial Graph. 

Definition 1.2. Path refers to a walk where each of the vertices u0, u1, … , un are distinct. A 

path on n vertices is denoted by Pn. 
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Definition 1.3.  

 A graph obtained from a path 𝑃𝑛 by attaching a pendant edge to every internal vertex 

of the path is called Hurdle graph. It is denoted by 𝐻𝑑𝑛 and has 𝑛 − 2 hurdles. 

Definition 1.4.   

 A graph obtained from an open ladder by joining each ui with vi+1 for 1 ≤ 𝑖 ≤ 𝑛 − 1 

and each ui+1 with vi+1 for 1 ≤ 𝑖 ≤ 𝑛 − 2 is called an open triangular ladder and is denoted 

by O(TLn). 

Definition 1.5. The double ladder graph is the graph obtained by using cartesian product of 

path graph 𝑃𝑛 with 𝑛 vertices and 𝑃3. It is denoted by 𝑃𝑛 × 𝑃3.  

Definition 1.6. Circular ladder graph is a simple graph obtained by using cartesian product of 

cycle graph 𝐶𝑛 with 𝑛 vertices and path graph 𝑃2. It is denoted by 𝐶𝐿𝑛. 

2. Main Results 

Theoren 2.1. A Hurdle graph 𝐻𝑑𝑛 is a sum of power n divisor cordial graph. 

Proof. Let 𝐺 = 𝐻𝑑𝑛 be hurdle graph with 𝛼1, 𝛼2, … , 𝛼𝑛 as the vertices of path and let 

𝛽1, 𝛽2, … , 𝛽𝑛−2 be the vertices of the pendant edges attached to the internal vertices of the path. 

Let 𝑉(𝐺) = {𝛼𝑖 ∶ 1 ≤ 𝑖 ≤ 𝑛} ∪ {𝛽𝑖 ∶ 1 ≤ 𝑖 ≤ 𝑛 − 2} and 𝐸(𝐺) = {𝛼𝑖𝛼𝑖+1; 1 ≤ 𝑖 ≤ 𝑛 − 1} ∪

{𝛽𝑖𝛼𝑖+1 ; 1 ≤ 𝑖 ≤ 𝑛 − 2}. Then 𝐺 has 2𝑛 − 2 vertices and 2𝑛 − 3 edges. Define a function 

𝑓: 𝑉(𝐺) → {1, 2, … , |𝑉(𝐺)|} by 𝑓(𝛼𝑖) = 𝑖, 1 ≤ 𝑖 ≤ 𝑛, 𝑓(𝛽𝑖) = 𝑓(𝛼𝑛) + 𝑖, 1 ≤ 𝑖 ≤ 𝑛 − 2. 

Then the induced edge labels are 𝑓∗(𝛼𝑖𝛼𝑖+1) = 0, 1 ≤ 𝑖 ≤ 𝑛 − 1, 𝑓∗(𝛽𝑖𝛼𝑖+1) = 1, 1 ≤ 𝑖 ≤

𝑛 − 2. Hence |𝑒𝑓(0) − 𝑒𝑓(1)| ≤ 1. Thus, hurdle graph 𝐻𝑑𝑛 is a sum of power n divisor cordial 

graph. 

Example 2.2. The sum of power n divisor cordial labeling of 𝐻𝑑7 as shown in the figure. 

 
Figure 1. Hd7 

Theorem 2.3. A graph obtained by attaching 𝑃4 at each vertex of 𝑃𝑛 is a sum of power n divisor 

cordial graph. 

Proof: Let 𝑃𝑛 be a path 𝛼1, 𝛼2, … , 𝛼𝑛. Let 𝛼𝑖, 𝛽𝑖, 𝛾𝑖, 𝛿𝑖 be the ith copy of 𝑃4 ; 1 ≤ 𝑖 ≤ 𝑛. The 

resultant graph 𝐺 is the required graph is with 𝑉(𝐺) = {𝛼𝑖, 𝛽𝑖, 𝛾𝑖, 𝛿𝑖 ∶ 1 ≤ 𝑖 ≤ 𝑛} and       

𝐸(𝐺) = {𝛼𝑖𝛼𝑖+1: 1 ≤ 𝑖 ≤ 𝑛 − 1} ∪ {𝛼𝑖𝛽𝑖, 𝛽𝑖𝛾𝑖, 𝛾𝑖𝛿𝑖 ∶ 1 ≤ 𝑖 ≤ 𝑛}. Then 𝐺 has 4𝑛 vertices and 

4𝑛 − 1 edges. Define a function 𝑓: 𝑉(𝐺) → {1, 2, … , |𝑉(𝐺)|} by 𝑓(𝛼𝑖) = 3𝑖 − 2, 1 ≤ 𝑖 ≤ 𝑛, 

𝑓(𝛽𝑖) = 3𝑖, 1 ≤ 𝑖 ≤ 𝑛, 𝑓(𝛾𝑖) = 3𝑖 − 1, 1 ≤ 𝑖 ≤ 𝑛, 𝑓(𝛿𝑖) = 𝑓(𝛽𝑛) + 𝑖, 1 ≤ 𝑖 ≤ 𝑛. Then the 

induced edge labels are 𝑓∗(𝛼𝑖𝛼𝑖+1) = 0, 1 ≤ 𝑖 ≤ 𝑛 − 1, 𝑓∗(𝛼𝑖𝛽𝑖) = 1, 1 ≤ 𝑖 ≤ 𝑛, 𝑓∗(𝛽𝑖𝛾𝑖) =

0, 1 ≤ 𝑖 ≤ 𝑛, 𝑓∗(𝛾𝑖𝛿𝑖) = 1, 1 ≤ 𝑖 ≤ 𝑛. Hence |𝑒𝑓(0) − 𝑒𝑓(1)| ≤ 1. Thus, the graph 𝐺 is a sum 

of power n divisor cordial graph. 
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Example 2.4. The sum of power n divisor cordial labeling of 𝐺 when 𝑛 = 5 as shown in the 

figure. 

Figure 2. 

Theorem 2.5. The Open Triangular Ladder 𝑂(𝑇𝐿𝑛), 𝑛 ≥ 2 is a sum of power n divisor cordial 

graph. 

Proof: Let 𝐺 = 𝑂(𝑇𝐿𝑛). Let the vertices of 𝐺 be 𝑉(𝐺) = {𝛼𝑖, 𝛽𝑖 ∶ 1 ≤ 𝑖 ≤ 𝑛} and the edges 

are 𝐸(𝐺) = {𝛼𝑖𝛼𝑖+1, 𝛽𝑖𝛽𝑖+1, 𝛼𝑖𝛽𝑖+1 ∶ 1 ≤ 𝑖 ≤ 𝑛 − 1} ∪ { 𝛼𝑖𝛽𝑖: 2 ≤ 𝑖 ≤ 𝑛 − 2}. Define a 

function 𝑓: 𝑉(𝐺) → {1, 2, … , |𝑉(𝐺)|} by 𝑓(𝛼𝑖) = 2𝑖 − 1, 1 ≤ 𝑖 ≤ 𝑛, 𝑓(𝛽𝑖) = 2𝑖, 1 ≤ 𝑖 ≤ 𝑛. 

Then the induced edge labels are 𝑓∗(𝛼𝑖𝛼𝑖+1) = 1, 1 ≤ 𝑖 ≤ 𝑛 − 1, 𝑓∗(𝛽𝑖𝛽𝑖+1) = 1, 1 ≤ 𝑖 ≤

𝑛 − 1, 𝑓∗(𝛼𝑖𝛽𝑖) = 0, 1 ≤ 𝑖 ≤ 𝑛 − 1, 𝑓∗(𝛼𝑖𝛽𝑖+1) = 0, 2 ≤ 𝑖 ≤ 𝑛 − 1. Hence |𝑒𝑓(0) −

𝑒𝑓(1)| ≤ 1. Thus, the graph 𝐺 is a sum of power n divisor cordial graph. 

Example 2.6. The sum of power n divisor cordial labeling of triangular ladder 𝑂(𝑇𝐿4) as 

shown in the figure. 

 
Figure 3. 

Theorem 2.7. The Double Ladder 𝑃𝑛 × 𝑃3 is a sum of power n divisor cordial graph. 

Proof: Let 𝑉(𝑃𝑛 × 𝑃3) =  {𝛼𝑖 , 𝛽𝑖, 𝛾𝑖: 1 ≤ 𝑖 ≤ 𝑛} and 𝐸(𝑃𝑛 × 𝑃3) =

{𝛼𝑖𝛼𝑖+1, 𝛽𝑖𝛽𝑖+1, 𝛾𝑖𝛾𝑖+1: 1 ≤ 𝑖 ≤ 𝑛 − 1} ∪ { 𝛼𝑖𝛽𝑖, 𝛽𝑖𝛾𝑖: 1 ≤ 𝑖 ≤ 𝑛}. Then the graph 𝑃𝑛 × 𝑃3 has 

3𝑛 vertices and 5𝑛 − 3 edges. Define a function 𝑓: 𝑉(𝑃𝑛 × 𝑃3) → {1, 2, … , |𝑉(𝑃𝑛 × 𝑃3)|} by 

0 1 4 7 10 

1 

3 

0 

2 

16 

1 

0 0 0 

1 

6 

0 

5 

1 

17 

1 

9 

0 

8 

18 

1 

1 

12 

0 

11 

1 

19 

13 

1 

15 

0 

14 

1 

20 

1 3 5 7 

4 1 6 1 8 

1 1 1 

2 

0 0 0 0 
0 



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES 

ISSN PRINT 2319 1775 Online 2320 7876 
Research Paper © 2012 IJFANS. All Rights Reserved,  Journal Volume 11, Iss 05, 2022 

 

1565 

 

𝑓(𝛼𝑖) = 2𝑖 − 1, 1 ≤ 𝑖 ≤ 𝑛, 𝑓(𝛽𝑖) = 2𝑖, 1 ≤ 𝑖 ≤ 𝑛, 𝑓(𝛾𝑖) = 𝑓(𝛽𝑖) + 𝑖, 1 ≤ 𝑖 ≤ 𝑛. Then the 

induced edge labels are 𝑓∗(𝛼𝑖𝛼𝑖+1) = 1, 1 ≤ 𝑖 ≤ 𝑛 − 1, 𝑓∗(𝛽𝑖𝛽𝑖+1) = 1, 1 ≤ 𝑖 ≤ 𝑛 − 1, 

𝑓∗(𝛼𝑖𝛽𝑖) = 0, 1 ≤ 𝑖 ≤ 𝑛, 𝑓∗(𝛾𝑖𝛾𝑖+1) = 0, 1 ≤ 𝑖 ≤ 𝑛 − 1, 𝑓∗(𝛽2𝑖−1𝛾2𝑖−1) = 0, 1 ≤ 𝑖 ≤
𝑛

2
, 

𝑓∗(𝛽2𝑖𝛾2𝑖) = 1, 1 ≤ 𝑖 ≤
𝑛

2
.  Hence |𝑒𝑓(0) − 𝑒𝑓(1)| ≤ 1. Thus, the graph 𝐺 is a sum of power 

n divisor cordial graph. 

Example 2.8. The sum of power n divisor cordial labeling of double ladder graph 𝑃4 × 𝑃3 as 

shown in the figure. 

 
Figure 4. 

Theorem 2.9. The Circular ladder graph 𝐶𝐿𝑛 is not a sum of power n divisor cordial graph. 

Proof: Let 𝐺 = 𝐶𝐿𝑛 be a circular ladder graph. Let 𝛼1, 𝛼2, … , 𝛼𝑛 be the vertices of inner cycle 

and 𝛽1, 𝛽2, … , 𝛽𝑛 be the vertices of outer cycle of circular ladder graph.  Then |𝑉(𝐺)| = 2𝑛 and 

|𝐸(𝐺)| = 3𝑛. Define a function 𝑓: 𝑉(𝐺) → {1, 2, … , |𝑉(𝐺)|} by 𝑓(𝛼𝑖) = 2𝑖 − 1, 1 ≤ 𝑖 ≤ 𝑛, 

𝑓(𝛽𝑖) = 2𝑖, 1 ≤ 𝑖 ≤ 𝑛. Then the induced edge labels are 𝑓∗(𝛼𝑖𝛼𝑖+1) = 1, 1 ≤ 𝑖 ≤ 𝑛 − 1, 

𝑓∗(𝛼𝑛𝛼1) = 1, 𝑓∗(𝛽𝑖𝛽𝑖+1) = 1, 1 ≤ 𝑖 ≤ 𝑛 − 1, 𝑓∗(𝛽𝑛𝛽1) = 1,𝑓∗(𝛼𝑖𝛽𝑖) = 0, 1 ≤ 𝑖 ≤ 𝑛. 

The sum of power n divisor cordial labeling of double ladder graph 𝐶𝐿5 as shown in 

the figure. 

 
Figure 5. 

1 3 5 7 

0 

2 

0 

9 0 

1 

1 1 1 

0 

4 

1 

10 

1 

0 

0 

6 

0 

11 0 

1 

0 

8 

1 

12 

4 

2 

10 

8 

6 

1 

1 

1 

1 

1 

1 

3 

5 

7 

9 

0 
1 

0 

1 

0 

1 

1 

0 
1 

0 



IJFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES 

ISSN PRINT 2319 1775 Online 2320 7876 
Research Paper © 2012 IJFANS. All Rights Reserved,  Journal Volume 11, Iss 05, 2022 

 

1566 

 

Here |𝑒𝑓(0) − 𝑒𝑓(1)| ≥ 1. Thus, Circular ladder graph is not a sum of power n divisor 

cordial graph. 

Conclusion:  

It is very interesting and challenging as well as to investigate graph families which 

admit sum of power n divisor cordial labeling. Here we have proved as Hurdle graph 𝐻𝑑𝑛, 

graph obtained by attaching 𝑃4 at each vertex of 𝑃𝑛, Double Ladder 𝑃𝑛 × 𝑃3, Open Triangular 

Ladder 𝑇𝐿𝑛, Circular Ladder 𝐶𝐿𝑛, 

References:  

[1] J. A. Gallian, A Dynamic Survey of Graph Labeling, The Electronic J. Combinatorics., 

 18 (2015) # DS6.  

[2] F. Harary, Graph Theory, Addison-Wesley, Reading, Mass, (1972).  

[3] A. Lourdusamy and F. Patrick, Sum Divisor Cordial Graphs, Proyecciones Journal of 

 Mathematics, 35(1), pp. 115-132, (2016).    

[4] P. Preetha lal and M. Jaslin Melbha, Sum square divisor cordial labeling of Theta 

 Graph, Jundishapur Journal of Microbiology, Volume 15(2), October (2022).   

[5] P. Preetha lal and M. Jaslin Melbha, Sum of Powe n Divisor Cordial Labeling for 

Subdivision Graphs, European Chemical Bulletin, Vol. 12(8), pp. 3038-3050, (2023). 


