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ABSTRACT 

Let 𝐺(𝑉, 𝐸) be a simple connected undirected graph. Let |𝑉| = 𝑝, |𝐸| = 𝑞 and let 𝐶 = {1,2, … , 𝑝 + 𝑞}. 𝐺 is said to admit 

cardinal labeling if the one-to-one function 𝑓 from the vertex set 𝑉 into the set 𝐶 generates a one-to-one edge function 

𝑓∗ onto the set 𝐶\𝑓(𝑉) defined by |𝑓(𝑢) − 𝑓(𝑣)| = 𝑓∗(𝑢𝑣) ∀ 𝑢𝑣 ∈ 𝐸. A graph 𝐺 is said to be cardinal if it admits cardinal 

labeling. In this paper we have discussed cardinal labeling for 𝐻-graph 𝐻𝑛 , subdivided 𝐻-graph 𝑆(𝐻𝑛), corona of 𝐻-graph 

𝐻𝑛⨀𝐾1 , 𝐻𝑛⨀𝑚𝐾1, and 𝐻-cracker graph 𝐻𝑛,𝑘 . 
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1 INTRODUCTION 

Motivated by magic and graceful labelings [1], our work is based on a new type of labeling wherein we optimally assign 

unique non-repetitive labels to the vertices and the edges of a graph, ranging from 1 up to the sum of the order and size 

of the graph, where the edge labels are simply the absolute difference of the vertex labels. We call this labeling as cardinal 

labeling and any graph admitting this labeling can rightly be called cardinal. All the graphs that we take into consideration 

are simple, connected and undirected. This work discusses the labeling for graphs like 𝐻-graph, subdivided 𝐻-graph 

 𝑆(𝐻𝑛), corona 𝑜𝑓 𝐻-graph  𝐻𝑛⨀𝐾1 , 𝐻𝑛⨀𝑚𝐾1 and 𝐻-cracker graph 𝐻𝑛,𝑘. 
Definition 1.1  

Let 𝐺(𝑉, 𝐸) be a simple connected undirected graph. Let |𝑉| = 𝑝, |𝐸| = 𝑞 and let 𝐶 = {1,2, … , 𝑝 + 𝑞}. 𝐺 is said to admit 

cardinal labeling if the one-to-one function 𝑓 from the vertex set 𝑉 into the set 𝐶 generates a one-to-one edge function 

𝑓∗ onto the set 𝐶\𝑓(𝑉) defined by |𝑓(𝑢) − 𝑓(𝑣)| = 𝑓∗(𝑢𝑣) ∀ 𝑢𝑣 ∈ 𝐸. A graph 𝐺 is said to be cardinal if it admits cardinal 

labeling. 

Definition 1.2 [2] 

The 𝐻-graph is the graph obtained from two copies of path 𝑃𝑛 with vertices 𝑢1, 𝑢2, … , 𝑢𝑛 and 𝑣1, 𝑣2, … , 𝑣𝑛 by joining the 

vertices 𝑢𝑛+1
2

 and 𝑣𝑛+1
2

 if 𝑛 is odd and 𝑢𝑛
2
+1

 and 𝑣𝑛
2
 if 𝑛 is even. We denote 𝐻-graph by 𝐻𝑛 . 

Definition 1.3 [3] 

Let 𝐺1, 𝐺2 respectively be (𝑝1 , 𝑞1), (𝑝2, 𝑞2) graphs. The corona of 𝐺1 with 𝐺2 is the graph 𝐺1⨀𝐺2 obtained by taking one 

copy of 𝐺1 , 𝑝1  copies of 𝐺2 and joining the 𝑖'th vertex of 𝐺1 by an edge to every vertex in the 𝑖'th copy of 𝐺2 where 

1 ≤ 𝑖 ≤ 𝑝1. 
Definition 1.4 [4] 

The graph 𝐻𝑛⨀𝐾1 is obtained by adding a pendant edge to each vertex of H-graph 𝐻𝑛 . 
Definition 1.5 [5] 

The graph 𝐻𝑛⨀𝑚𝐾1 is a graph obtained from 𝐻-graph 𝐻𝑛  by attaching 𝑚 pendant vertices at each 𝑖𝑡ℎ vertex on the two 

paths on 𝑛 vertices for 1 ≤ 𝑖 ≤ 𝑛.  
 

Definition 1.6 [3] 

If 𝑒 =  𝑢𝑣 is an edge of 𝐺 then 𝑒 is said to be subdivided when it is replaced by the edges 𝑢𝑤 and 𝑤𝑣, where 𝑤 is the 

vertex that subdivides edge 𝑢𝑣. The graph obtained by subdividing each edge of a graph 𝐺 is called the subdivision graph 

of 𝐺 and is denoted by 𝑆(𝐺). 
 

Definition 1.7 

Let 𝐺 be a graph obtained by the concatenation of 2𝑛 stars 𝐾1,𝑘  to 𝐻-graph 𝐻𝑛 by attaching the central vertices of each 

𝐾1,𝑘 to each 𝑖𝑡ℎ vertex on the two paths on 𝑛 vertices of 𝐻𝑛 for 1 ≤ 𝑖 ≤ 𝑛. We call this graph as 𝐻-cracker graph and we 

denote this graph as 𝐻𝑛,𝑘. 
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2 MAIN RESULTS 

Theorem 2.1 

𝐻-graph 𝐻𝑛 is cardinal. 

Proof 

The H-graph is the graph obtained from two copies of path 𝑃𝑛 with vertices 𝑢1, 𝑢2, … , 𝑢𝑛 and 𝑣1, 𝑣2, … , 𝑣𝑛 by joining the 

vertices 𝑢𝑛+1
2

 and 𝑣𝑛+1
2

 if 𝑛 is odd and 𝑢𝑛
2
+1 and 𝑣𝑛

2
 if 𝑛 is even. It has 2𝑛 vertices and 2𝑛 − 1 edges, so 𝐶 becomes 𝐶 =

{1,2, … , 4𝑛 − 1}. We define the vertex function 𝑓: 𝑉 → 𝐶 for the graph as follows. 

𝑓(𝑢𝑖) = {
4𝑛 − 𝑖            𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑, ∀ 𝑛   
𝑖 − 1               𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛 , ∀ 𝑛

   

Case (i) When 𝑛 is odd, 𝑓(𝑣𝑖) = {
𝑛 + 𝑖 − 1     𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑    
3𝑛 − 𝑖          𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛  

 

Case (ii) When 𝑛 is even, 𝑓(𝑣𝑖) = {
3𝑛 − 𝑖                𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑    
𝑛 + 𝑖 − 1          𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛  

 

 
Figure 1:   H-graph 𝑯𝟖 

 

These functions assign members of 𝐶 uniquely to the vertices of the graph. The edge labels are assigned under the induced 

functions 𝑓∗: 𝐸 → 𝐶\𝑓(𝑉) ; i.e., by finding the absolute difference of the corresponding vertex labels.  

𝑓∗(𝑢𝑖𝑢𝑖+1) = |4𝑛 − 𝑖 − ((𝑖 + 1) − 1)| = 2(2𝑛 − 𝑖), 𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑, ∀ 𝑛  

𝑓∗(𝑢𝑖𝑢𝑖+1) = |𝑖 − 1 − (4𝑛 − (𝑖 + 1))| = 2(2𝑛 − 𝑖), 𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛, ∀ 𝑛 

Case (i) When 𝑛 is odd 

𝑓∗(𝑣𝑖𝑣𝑖+1) = {

 
|𝑛 + 𝑖 − 1 − (3𝑛 − (𝑖 + 1))| = |−2(𝑛 − 𝑖)| = 2(𝑛 − 𝑖), 𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑

|3𝑛 − 𝑖 − (𝑛 + (𝑖 + 1) − 1)| = 2(𝑛 − 𝑖),                                     𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛
 

𝑓∗ (𝑢𝑛+1
2
𝑣𝑛+1

2
) =

{
 
 

 
 |4𝑛 − (

𝑛 + 1

2
) − (𝑛 + (

𝑛 + 1

2
) − 1)| = 2𝑛, 𝑤ℎ𝑒𝑛 

𝑛 + 1

2
 𝑖𝑠 𝑜𝑑𝑑

|
𝑛 + 1

2
− 1 − (3𝑛 − (

𝑛 + 1

2
))| = |−2𝑛| = 2𝑛,𝑤ℎ𝑒𝑛 

𝑛 + 1

2
 𝑖𝑠 𝑒𝑣𝑒𝑛

 

Case (ii) When 𝑛 is even  

𝑓∗(𝑣𝑖𝑣𝑖+1) = {
|3𝑛 − 𝑖 − (𝑛 + (𝑖 + 1) − 1)| = 2(𝑛 − 𝑖),                                     𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑

|𝑛 + 𝑖 − 1 − (3𝑛 − (𝑖 + 1))| = |−2(𝑛 − 𝑖)| = 2(𝑛 − 𝑖), 𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛
 

𝑓∗ (𝑢𝑛
2
+1
𝑣𝑛
2
) = {

|(
𝑛

2
+ 1) − 1 − (3𝑛 −

𝑛

2
)| = |−2𝑛| = 2𝑛, 𝑤ℎ𝑒𝑛 

𝑛

2
 𝑖𝑠 𝑜𝑑𝑑

|4𝑛 − (
𝑛

2
+ 1) − (𝑛 +

𝑛

2
− 1)| = 2𝑛, 𝑤ℎ𝑒𝑛 

𝑛

2
 𝑖𝑠 𝑒𝑣𝑒𝑛

 

On doing so, it could be seen that all the edges receive members of 𝐶 other than the ones that were given to the vertices; 

i.e. 𝐶 is covered by the labels of the vertices and edges disjointly. Hence 𝐻-graph admits cardinal labeling. 
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Theorem 2.2 

Subdivided 𝐻-graph 𝑆(𝐻𝑛) satisfies cardinal labeling. 

Proof 

Let 𝑢1, 𝑢2, … , 𝑢𝑛 𝑎𝑛𝑑 𝑣1, 𝑣2, … , 𝑣𝑛 be the vertices of the two paths of length 𝑛 − 1 of 𝐻𝑛. Each edge 𝑢𝑖𝑢𝑖+1 is subdivided 

by the vertex 𝑢𝑖
′ ,1 ≤ 𝑖 ≤ 𝑛 − 1, and each edge 𝑣𝑖𝑣𝑖+1 is subdivided by the vertex 𝑣𝑖

′ , 1 ≤ 𝑖 ≤ 𝑛 − 1. The edge 𝑢𝑛+1
2

𝑣𝑛+1
2

 

is divided by a vertex 𝑤 when 𝑛 is odd and the edge 𝑢𝑛
2
+1𝑣𝑛

2
 is divided by a vertex 𝑤 when 𝑛 is even. The graph 𝑆(𝐻𝑛) 

has 4𝑛 − 1 vertices and 4𝑛 − 2 edges. We have 𝐶 = {1,2, … ,8𝑛 − 3}.  Define 𝑓: 𝑉 → 𝐶 as follows. 

𝑓(𝑢𝑖) = 2𝑖 − 1, 𝑖 = 1,2, … , 𝑛 

𝑓(𝑢𝑖
′) = (8𝑛 − 1) − 2𝑖, 𝑖 = 1,2, … , 𝑛 − 1 

𝑓(𝑤) = {
5𝑛           𝑤ℎ𝑒𝑛 𝑛 𝑖𝑠 𝑜𝑑𝑑  
5𝑛 + 1   𝑤ℎ𝑒𝑛 𝑛 𝑖𝑠 𝑒𝑣𝑒𝑛

 

𝑓(𝑣𝑖) = (2𝑛 − 1) + 2𝑖, 𝑖 = 1,2, … , 𝑛 

𝑓(𝑣𝑖
′) =

{
  
 

  
 
{
(6𝑛 + 1) − 2𝑖, 𝑖 = 1,2, … ,

𝑛 − 1
2

(6𝑛 − 1) − 2𝑖, 𝑖 =
𝑛 + 1
2

,… , 𝑛 − 1
        𝑤ℎ𝑒𝑛 𝑛 𝑖𝑠 𝑜𝑑𝑑   

{
(6𝑛 + 1) − 2𝑖, 𝑖 = 1,2, … ,

𝑛 − 2
2

(6𝑛 − 1) − 2𝑖, 𝑖 =
𝑛
2
,… , 𝑛 − 1

       𝑤ℎ𝑒𝑛 𝑛 𝑖𝑠 𝑒𝑣𝑒𝑛   

 

For the vertex labeling 𝑓, the induced edge labeling 𝑓∗: 𝐸 → 𝐶\𝑓(𝑉) is given as follows. 

𝑓∗(𝑢𝑖𝑢𝑖
′) = |2𝑖 − 1 − ((8𝑛 − 1) − 2𝑖)| = |−8𝑛 + 4𝑖| = 4(2𝑛 − 𝑖),  

𝑖 = 1,2, … , 𝑛 − 1, ∀ 𝑛 

𝑓∗(𝑢𝑖
′𝑢𝑖+1) = |8𝑛 − 1 − 2𝑖 − (2(𝑖 + 1) − 1)| = 4(2𝑛 − 𝑖) − 2, 

 𝑖 = 1,2, … , 𝑛 − 1, ∀ 𝑛 

Case (i) When 𝑛 is odd 

𝑓∗ (𝑢𝑛+1
2
𝑤) = |2 (

𝑛 + 1

2
) − 1 − 5𝑛| = 4𝑛 

𝑓∗ (𝑤𝑣𝑛+1
2
) = |5𝑛 − ((2𝑛 − 1) + 2 (

𝑛 + 1

2
))| = 2𝑛 

𝑓∗(𝑣𝑖𝑣𝑖
′) = |2𝑛 − 1 + 2𝑖 − (6𝑛 + 1 − 2𝑖)| = 4(𝑛 − 𝑖) + 2, 𝑖 = 1,2, … ,

𝑛 − 1

2
 

𝑓∗(𝑣𝑖
′𝑣𝑖+1) = |6𝑛 + 1 − 2𝑖 − (2𝑛 − 1 + 2(𝑖 + 1))| = 4(𝑛 − 𝑖), 𝑖 = 1,2, … ,

𝑛 − 1

2
 

𝑓∗(𝑣𝑖𝑣𝑖
′) = |2𝑛 − 1 + 2𝑖 − ((6𝑛 − 1) − 2𝑖) | = 4(𝑛 − 𝑖), 𝑖 =

𝑛 + 1

2
,… , 𝑛 − 1 

𝑓∗(𝑣𝑖
′𝑣𝑖+1) = |6𝑛 − 1 − 2𝑖 − (2𝑛 − 1 + 2(𝑖 + 1))| = 4(𝑛 − 𝑖) − 2, 𝑖 =

𝑛 + 1

2
,… , 𝑛 − 1 

Case (ii) When 𝑛 is even 

𝑓∗ (𝑢𝑛
2
+1
𝑤) = |2 (

𝑛

2
+ 1) − 1 − (5𝑛 + 1)| = 4𝑛 

𝑓∗ (𝑤𝑣𝑛
2
) = |5𝑛 + 1 − ((2𝑛 − 1) + 2 (

𝑛

2
))| = 2(𝑛 + 1) 

𝑓∗(𝑣𝑖𝑣𝑖
′) = |2𝑛 − 1 + 2𝑖 − (6𝑛 + 1 − 2𝑖)| = 4(𝑛 − 𝑖) + 2, 𝑖 = 1,2, … ,

𝑛 − 2

2
 

𝑓∗(𝑣𝑖
′𝑣𝑖+1) = |6𝑛 + 1 − 2𝑖 − (2𝑛 − 1 + 2(𝑖 + 1))| = 4(𝑛 − 𝑖), 𝑖 = 1,2, … ,

𝑛 − 2

2
 

𝑓∗(𝑣𝑖𝑣𝑖
′) = |2𝑛 − 1 + 2𝑖 − ((6𝑛 − 1) − 2𝑖) | = 4(𝑛 − 𝑖), 𝑖 =

𝑛

2
,… , 𝑛 − 1 

𝑓∗(𝑣𝑖
′𝑣𝑖+1) = |6𝑛 − 1 − 2𝑖 − (2𝑛 − 1 + 2(𝑖 + 1))| = 4(𝑛 − 𝑖) − 2, 𝑖 =

𝑛

2
,… , 𝑛 − 1 

http://www.veterinaria.org/
http://www.veterinaria.org/


REDVET - Revista electrónica de Veterinaria - ISSN 1695-7504  

Vol 25, No. 1 (2024)  

http://www.veterinaria.org  

Article Received: 01/07/2024 Revised: 10/08/2024 Accepted: 13/09/2024 

 

2254 

 
Figure 2: 𝑺(𝑯𝟕) 

 

Now, both the vertex set and edge set are distinctly labelled with the members of 𝐶 which defends our definition. Hence 

subdivided 𝐻-graph is cardinal. 

 

Theorem 2.3 

𝐻𝑛⨀𝐾1 admits cardinal labeling. 

Proof 

Let 𝑢1, 𝑢2, … , 𝑢𝑛 and 𝑣1, 𝑣2, … , 𝑣𝑛 be the two path vertices of 𝐻𝑛 and 𝑢1
′ , 𝑢2

′ , … , 𝑢𝑛
′  and 𝑣1

′ , 𝑣2
′ , … , 𝑣𝑛

′  be the pendant 

vertices adjacent to 𝑢𝑖𝑠 and 𝑣𝑖𝑠 respectively (𝑖 = 1,2, … , 𝑛). 𝐻𝑛⊙𝐾1 has 4𝑛 vertices and 4𝑛 − 1 edges and so 𝐶 =
{1,2, … ,8𝑛 − 1}. Define 𝑓: 𝑉 → 𝐶 by 

𝑓(𝑢𝑖) = {
8𝑛 + 1 − 2𝑖    𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑
2𝑖 − 1   𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛

   , ∀ 𝑛 

𝑓(𝑢𝑖
′) = {

2𝑖 − 1   𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑
8𝑛 + 1 − 2𝑖   𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛

   , ∀ 𝑛 

Case (i) When 𝑛 is odd 

𝑓(𝑣𝑖) = {
2𝑛 − 1 + 2𝑖   𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑
6𝑛 + 1 − 2𝑖   𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛

 

𝑓(𝑣𝑖
′) = {

6𝑛 + 1 − 2𝑖   𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑
2𝑛 − 1 + 2𝑖   𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛

 

Case (ii) When 𝑛 is even  

𝑓(𝑣𝑖) = {
6𝑛 + 1 − 2𝑖   𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑
2𝑛 − 1 + 2𝑖   𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛

 

𝑓(𝑣𝑖
′) = {

2𝑛 − 1 + 2𝑖   𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑
6𝑛 + 1 − 2𝑖   𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛

 

The induced edge function 𝑓∗ onto the set 𝐶\𝑓(𝑉) is given below. 

𝑓∗(𝑢𝑖𝑢𝑖+1) = |(8𝑛 + 1) − 2𝑖 − (2(𝑖 + 1) − 1)| = 4(2𝑛 − 𝑖), 𝑖 𝑖𝑠 𝑜𝑑𝑑, ∀ 𝑛 

𝑓∗(𝑢𝑖𝑢𝑖+1) = |(2𝑖 − 1) − ((8𝑛 + 1) − 2(𝑖 + 1))| = 4(2𝑛 − 𝑖), 𝑖 𝑖𝑠 𝑜𝑑𝑑, ∀ 𝑛 

𝑓∗(𝑢𝑖𝑢𝑖
′) = |(8𝑛 + 1 − 2𝑖) − (2𝑖 − 1)| = 4(2𝑛 − 𝑖) + 2, 𝑖 𝑖𝑠 𝑜𝑑𝑑, ∀ 𝑛 

𝑓∗(𝑢𝑖𝑢𝑖
′) = |(2𝑖 − 1) − (8𝑛 + 1 − 2𝑖)| = |8𝑛 − 4𝑖 + 2| = 4(2𝑛 − 𝑖) + 2, 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛, ∀ 𝑛 

Case (i) When 𝑛 is odd 

𝑓∗ (𝑢𝑛+1
2

𝑣𝑛+1
2

) = |8𝑛 + 1 − 2 (
𝑛+1

2
) − ((2𝑛 − 1) + 2 (

𝑛+1

2
))| = 4𝑛, 𝑤ℎ𝑒𝑛 

𝑛+1

2
 𝑖𝑠 𝑜𝑑𝑑  

𝑓∗ (𝑢𝑛+1
2

𝑣𝑛+1
2

) = |2 (
𝑛+1

2
) − 1 − (6 (

𝑛+1

2
) + 1)| = |−4𝑛| = 4𝑛, 𝑤ℎ𝑒𝑛 

𝑛+1

2
 𝑖𝑠 𝑒𝑣𝑒𝑛  

𝑓∗(𝑣𝑖𝑣𝑖+1) = |2𝑛 − 1 + 2𝑖 − (6𝑛 + 1 − 2(𝑖 + 1))| = 4(𝑛 − 𝑖), 𝑖 𝑖𝑠 𝑜𝑑𝑑 

𝑓∗(𝑣𝑖𝑣𝑖+1) = |6𝑛 + 1 − 2𝑖 − (2𝑛 − 1 + 2(𝑖 + 1)) | = 4(𝑛 − 𝑖), 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛 

𝑓∗(𝑣𝑖𝑣𝑖
′) = |2𝑛 − 1 + 2𝑖 − (6𝑛 + 1 − 2𝑖)| = |−4𝑛 − 2 + 4𝑖| = 4(𝑛 − 𝑖) + 2, 𝑖 𝑖𝑠 𝑜𝑑𝑑 
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𝑓∗(𝑣𝑖𝑣𝑖
′) = |6𝑛 + 1 − 2𝑖 − (2𝑛 − 1 + 2𝑖)| = 4(𝑛 − 𝑖) + 2, 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛 

Case (ii) When 𝑛 is even  

𝑓∗(𝑣𝑖𝑣𝑖+1) = |6𝑛 + 1 − 2𝑖 − (2𝑛 − 1 + 2(𝑖 + 1))| = 4(𝑛 − 𝑖), 𝑖 𝑖𝑠 𝑜𝑑𝑑 

𝑓∗(𝑣𝑖𝑣𝑖+1) = |2𝑛 − 1 + 2𝑖 − (6𝑛 + 1 − 2(𝑖 + 1))| = 4(𝑛 − 𝑖), 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛 

𝑓∗(𝑣𝑖𝑣𝑖
′) = |6𝑛 + 1 − 2𝑖 − (2𝑛 − 1 + 2𝑖)| = 4(𝑛 − 𝑖) + 2, 𝑖 𝑖𝑠 𝑜𝑑𝑑 

𝑓∗(𝑣𝑖𝑣𝑖
′) = |2𝑛 − 1 + 2𝑖 − (6𝑛 + 1 − 2𝑖) | = 4(𝑛 − 𝑖) + 2, 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛   

𝑓∗ (𝑢𝑛
2
+1
𝑣𝑛
2
) = |2 (

𝑛

2
+ 1) − 1 − (6𝑛 + 1 − 2 (

𝑛

2
)| = |−4𝑛| = 4𝑛,𝑤ℎ𝑒𝑛 

𝑛

2
  𝑖𝑠 𝑜𝑑𝑑 

𝑓∗ (𝑢𝑛
2
+1
𝑣𝑛
2
) = |8𝑛 + 1 − 2 (

𝑛 + 1

2
) − (2𝑛 − 1 + 2 (

𝑛

2
))| = 4𝑛,𝑤ℎ𝑒𝑛 

𝑛

2
 𝑖𝑠 𝑒𝑣𝑒𝑛 

The resultant edge labels obtained by the absolute difference of the incident vertex labels are all distinct in 𝐶. Also all the 

vertices of 𝐻𝑛⨀𝐾1 have distinct labels of 𝐶 that were not given to {𝐸}. The resultant labelled corona graph of 𝐻𝑛 is hence 

cardinal. 

 
Figure 3: 𝑯𝟖⨀𝑲𝟏 

 

Theorem 2.4 

𝐻𝑛⨀𝑚𝐾1 , 𝑚 ≥ 2 is cardinal. 

Proof 

Let 𝑢𝑖𝑠 and 𝑣𝑖𝑠, 1 ≤ 𝑖 ≤ 𝑛 , denote the vertices of the two paths on 𝑛 vertices and 𝑢𝑖𝑗𝑠 𝑎𝑛𝑑 𝑣𝑖𝑗𝑠, 1 ≤ 𝑗 ≤ 𝑚, denote the 

pendant vertices attached to each vertex of the two paths of  𝐻𝑛 . The graph has 2𝑛(𝑚 + 1) vertices and 2𝑛(𝑚 + 1) −
1 edges. We have 𝐶 = {1,2, … ,4𝑛(𝑚 + 1) − 1}. We begin labeling the vertices of 𝐻𝑛⨀𝑚𝐾1 under the function 𝑓: 𝑉 →
𝐶 defined as follows. 

𝑓(𝑢𝑖) = {
𝑖 + 𝑚(𝑖 − 1)                   𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑, ∀ 𝑛
(4𝑛 − 𝑖)(𝑚 + 1) + 1   𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛,        ∀ 𝑛

 

𝑓(𝑢𝑖𝑗) = {
(𝑚 + 1)(4𝑛 + 1 − 𝑖) − (2𝑗 − 1)     𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑, 𝑗 = 1,2, … ,𝑚,     ∀ 𝑛   

(𝑚 + 1)(𝑖 − 2) + (2𝑗 + 1)                𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛, 𝑗 = 1,2, … ,𝑚,    ∀ 𝑛  
  

Case (i) When 𝑛 is odd 

𝑓(𝑣𝑖) = {
(𝑚 + 1)(3𝑛 − 𝑖) + 1   𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑

(𝑚 + 1)(𝑛 − 1 + 𝑖) + 1   𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛
 

𝑓(𝑣𝑖𝑗) = {
(𝑚 + 1)(𝑛 − 2 + 𝑖) + (2𝑗 + 1)  𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑, 𝑗 = 1,2, … ,𝑚

(𝑚 + 1)(3𝑛 + 1 − 𝑖) − (2𝑗 − 1)   𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛, 𝑗 = 1,2, … ,𝑚
 

Case (ii) When 𝑛 is even 

𝑓(𝑣𝑖) = {
(𝑚 + 1)(𝑛 − 1 + 𝑖) + 1   𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑
(𝑚 + 1)(3𝑛 − 𝑖) + 1   𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛

 

𝑓(𝑣𝑖𝑗) = {
(𝑚 + 1)(3𝑛 + 1 − 𝑖) − (2𝑗 − 1)   𝑤ℎ𝑒𝑛 𝑖𝑠 𝑜𝑑𝑑, 𝑗 = 1,2, … ,𝑚

(𝑚 + 1)(𝑛 − 2 + 𝑖) + (2𝑗 + 1)  𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛, 𝑗 = 1,2, … ,𝑚
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These vertex functions for odd and even 𝑛 of 𝐻𝑛⨀𝑚𝐾1in turn induce corresponding edge functions for odd and even 𝑛 

defined under 𝑓∗.  
Define𝑓∗: 𝐸 → 𝐶\𝑓(𝑉) by, 

𝑓∗(𝑢𝑖𝑢𝑖+1) = |𝑖 + 𝑚(𝑖 − 1) − ((𝑚 + 1)(4𝑛 − (𝑖 + 1) + 1))| 

= 2(𝑚 + 1)(2𝑛 − 𝑖), 𝑖 𝑖𝑠 𝑜𝑑𝑑 , ∀ 𝑛 

𝑓∗(𝑢𝑖𝑢𝑖+1) = |(4𝑛 − 𝑖)(𝑚 + 1) + 1 − ((𝑖 + 1) + 𝑚(𝑖 + 1 − 1))| 

= 2(𝑚 + 1)(2𝑛 − 𝑖), 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛, ∀ 𝑛  

𝑓∗(𝑢𝑖𝑢𝑖𝑗) = |𝑖 + 𝑚(𝑖 − 1) − ((𝑚 + 1)(4𝑛 + 1 − 𝑖) − (2𝑗 − 1))| 

= 2((𝑚 + 1)(2𝑛 + 1 − 𝑖) − 𝑗) , 𝑖 𝑖𝑠 𝑜𝑑𝑑, 𝑗 = 1,2, … ,𝑚, ∀ 𝑛 

𝑓∗(𝑢𝑖𝑢𝑖𝑗) = |(𝑚 + 1)(4𝑛 − 𝑖) + 1 − ((𝑚 + 1)(𝑖 − 2) + (2𝑗 + 1))| 

= 2((𝑚 + 1)(2𝑛 + 1 − 𝑖) − 𝑗) , 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛, 𝑗 = 1,2, … ,𝑚, ∀ 𝑛 

Case (i) When 𝑛 is odd 

𝑓∗(𝑣𝑖𝑣𝑖+1) = |(𝑚 + 1)(3𝑛 − 𝑖) + 1 − ((𝑚 + 1)(𝑛 − 1 + (𝑖 + 1)) + 1)| 

= 2(𝑚 + 1)(𝑛 − 𝑖), 𝑖 𝑖𝑠 𝑜𝑑𝑑 

𝑓∗(𝑣𝑖𝑣𝑖+1) = |(𝑚 + 1)(𝑛 − 1 + 𝑖) + 1 − ((𝑚 + 1)(3𝑛 − (𝑖 + 1)) + 1)| 

= 2(𝑚 + 1)(𝑛 − 𝑖), 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛 

𝑓∗(𝑣𝑖𝑣𝑖𝑗) = |(𝑚 + 1)(3𝑛 − 𝑖) + 1 − ((𝑚 + 1)(𝑛 − 2 + 𝑖) + (2𝑗 + 1))| 

= 2((𝑚 + 1)(𝑛 + 1 − 𝑖) − 𝑗), 𝑖 𝑖𝑠 𝑜𝑑𝑑, 𝑗 = 1,2, … ,𝑚 

𝑓∗(𝑣𝑖𝑣𝑖𝑗) = |(𝑚 + 1)(𝑛 − 1 + 𝑖) + 1 − ((𝑚 + 1)(3𝑛 + 1 − 𝑖) − (2𝑗 − 1))| 

= 2((𝑚 + 1)(𝑛 + 1 − 𝑖) − 𝑗), 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛, 𝑗 = 1,2, … ,𝑚 

𝑓∗ (𝑢𝑛+1
2
𝑣𝑛+1

2
) = |(

𝑛 + 1

2
) + 𝑚 (

𝑛 + 1

2
− 1) − ((𝑚 + 1) (3𝑛 − (

𝑛 + 1

2
)) + 1)| 

= 2𝑛(𝑚 + 1), 𝑤ℎ𝑒𝑛 
𝑛 + 1

2
 𝑖𝑠 𝑜𝑑𝑑 

𝑓∗ (𝑢𝑛+1
2
𝑣𝑛+1

2
) = |(𝑚 + 1) (4𝑛 − (

𝑛 + 1

2
)) + 1 − ((𝑚 + 1) (𝑛 − 1 + (

𝑛 + 1

2
)) + 1)| 

= 2𝑛(𝑚 + 1), 𝑤ℎ𝑒𝑛 
𝑛 + 1

2
 𝑖𝑠 𝑒𝑣𝑒𝑛 

Case (ii) When 𝑛 is even 

𝑓∗(𝑣𝑖𝑣𝑖+1) = |(𝑚 + 1)(𝑛 − 1 + 𝑖) + 1 − ((𝑚 + 1)(3𝑛 − (𝑖 + 1)) + 1)| 

= 2(𝑚 + 1)(𝑛 − 𝑖), 𝑖 𝑖𝑠 𝑜𝑑𝑑 

𝑓∗(𝑣𝑖𝑣𝑖+1) = |(𝑚 + 1)(3𝑛 − 𝑖) + 1 − ((𝑚 + 1)(𝑛 − 1 + (𝑖 + 1)) + 1)| 

= 2(𝑚 + 1)(𝑛 − 𝑖), 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛 

𝑓∗(𝑣𝑖𝑣𝑖𝑗) = |(𝑚 + 1)(𝑛 − 1 + 𝑖) + 1 − ((𝑚 + 1)(3𝑛 + 1 − 𝑖) − (2𝑗 − 1))| 

= 2((𝑚 + 1)(𝑛 + 1 − 𝑖) − 𝑗), 𝑖 𝑖𝑠 𝑜𝑑𝑑, 𝑗 = 1,2, … ,𝑚 

𝑓∗(𝑣𝑖𝑣𝑖𝑗) = |(𝑚 + 1)(3𝑛 − 𝑖) + 1 − ((𝑚 + 1)(𝑛 − 2 + 𝑖) + (2𝑗 + 1))| 

= 2((𝑚 + 1)(𝑛 + 1 − 𝑖) − 𝑗), 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛, 𝑗 = 1,2, … ,𝑚 

𝑓∗ (𝑢𝑛
2
+1
𝑣𝑛
2
) = |(𝑚 + 1) (4𝑛 − (

𝑛 + 1

2
)) + 1 − ((𝑚 + 1) (𝑛 − 1 +

𝑛

2
) + 1)| 

= 2𝑛(𝑚 + 1), 𝑤ℎ𝑒𝑛 
𝑛

2
 𝑖𝑠 𝑜𝑑𝑑 

𝑓∗ (𝑢𝑛
2
+1
𝑣𝑛
2
) = |(

𝑛

2
+ 1) + 𝑚 (

𝑛

2
) − ((𝑚 + 1) (3𝑛 −

𝑛

2
) + 1)|                           

= 2𝑛(𝑚 + 1), 𝑤ℎ𝑒𝑛 
𝑛

2
 𝑖𝑠 𝑒𝑣𝑒𝑛 

On labeling the vertices and edges of 𝐻𝑛⨀𝑚𝐾1 we see that all the members of 𝐶 have been uniquely assigned without 

repetition under 𝑓 and 𝑓∗ respectively. Hence the definition of cardinal labeling is satisfied for both odd and even cases 

of 𝑛. So, we may conclude that 𝐻𝑛⨀𝑚𝐾1 , 𝑚 ≥ 2 admits cardinal labeling. 
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Figure 4: 𝑯𝟔⨀𝟑𝑲𝟏 

 

Theorem 2.5 

Cardinal labeling is true for 𝐻-cracker graph 𝐻𝑛,𝑘. 

Proof 

Let 𝑢1, 𝑢2, … , 𝑢𝑛 𝑎𝑛𝑑 𝑣1, 𝑣2, … , 𝑣𝑛 denote the vertices of the two paths of 𝐻𝑛. Let 𝑢𝑖
′ 𝑎𝑛𝑑 𝑣𝑖

′ ,1 ≤ 𝑖 ≤ 𝑛, denote the central 

vertices of the 2𝑛 stars 𝐾1,𝑘 attached to 𝑢𝑖𝑠 and 𝑣𝑖𝑠 respectively and 𝑢𝑖𝑗𝑠 and 𝑣𝑖𝑗𝑠 (1 ≤ 𝑖 ≤ 𝑛 ; 1 ≤ 𝑗 ≤ 𝑘) denote their 

corresponding pendant vertices. 𝐻-cracker graph has |𝑉| = 2𝑛(𝑘 + 2), |𝐸| = 2𝑛(𝑘 + 2) − 1 and so |𝐶| = 4𝑛(𝑘 + 2) −
1. We try to label the vertices of the graph cardinally by defining a function 𝑓: 𝑉 → 𝐶 by, 

𝑓(𝑢𝑖) = {
(𝑘 + 2)(4𝑛 − (𝑖 + 1)) + 3, 𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑, ∀ 𝑛

(𝑘 + 2)(𝑖 − 2) + 3, 𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛, ∀ 𝑛
 

𝑓(𝑢𝑖
′)  = {

(𝑘 + 2)(𝑖 − 1) + 1, 𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑, ∀ 𝑛
(𝑘 + 2)(4𝑛 − 𝑖) + 1, 𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛, ∀ 𝑛

 

𝑓(𝑢𝑖𝑗) = {
(𝑘 + 2)(4𝑛 + 1 − 𝑖) − (2𝑗 − 1), 𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑, ∀ 𝑛

(𝑘 + 2)(𝑖 − 2) + (2𝑗 + 3), 𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛, ∀ 𝑛
 

Case (i) When 𝑛 is odd 

𝑓(𝑣𝑖) = {
(𝑘 + 2)(𝑛 − 2 + 𝑖) + 3, 𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑

(𝑘 + 2)(3𝑛 − (𝑖 + 1)) + 3, 𝑤ℎ𝑒𝑛 𝑛 𝑖𝑠 𝑒𝑣𝑒𝑛
 

𝑓(𝑣𝑖
′) = {

(𝑘 + 2)(3𝑛 − 𝑖) + 1, 𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑
(𝑘 + 2)(𝑛 − 1 + 𝑖) + 1, 𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛

 

𝑓(𝑣𝑖𝑗) = {
(𝑘 + 2)(𝑛 − 2 + 𝑖) + (2𝑗 + 3), 𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑

(𝑘 + 2)(3𝑛 + 1 − 𝑖) − (2𝑗 − 1), 𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛
 

Case (ii) When 𝑛 is even 

𝑓(𝑣𝑖) = {
(𝑘 + 2)(3𝑛 − (𝑖 + 1)) + 3, 𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑

(𝑘 + 2)(𝑛 − 2 + 𝑖) + 3, 𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛
 

𝑓(𝑣𝑖
′) = {

(𝑘 + 2)(𝑛 − 1 + 𝑖) + 1, 𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑
(𝑘 + 2)(3𝑛 − 𝑖) + 1, 𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛

 

𝑓(𝑣𝑖𝑗) = {
(𝑘 + 2)(3𝑛 + 1 − 𝑖) − (2𝑗 − 1), 𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑

(𝑘 + 2)(𝑛 − 2 + 𝑖) + (2𝑗 + 3), 𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛
 

Under 𝑓, all the vertices receive distinct members of 𝐶. 𝑓 induces 𝑓∗: 𝐸 → 𝐶\𝑓(𝑉) given by, 

𝑓∗(𝑢𝑖𝑢𝑖+1) =

{
 
 

 
 |(𝑘 + 2)(4𝑛 − 𝑖 − 1) + 3 − ((𝑘 + 2)((𝑖 + 1) − 2) + 3)| = 2(𝑘 + 2)(2𝑛 − 𝑖),

 𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑, ∀ 𝑛

|(𝑘 + 2)(𝑖 − 2) + 3 − ((𝑘 + 2)(4𝑛 − (𝑖 + 1 + 1)) + 3)| = 2(𝑘 + 2)(2𝑛 − 𝑖),

𝑤ℎ𝑒𝑛 𝑖𝑠 𝑒𝑣𝑒𝑛, ∀ 𝑛
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𝑓∗(𝑢𝑖𝑢𝑖
′) =

{
 
 

 
 |(𝑘 + 2)(4𝑛 − (𝑖 + 1)) + 3 − ((𝑘 + 2)(𝑖 − 1) + 1)| = 2((𝑘 + 2)(2𝑛 − 𝑖) + 1),

𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑, ∀ 𝑛

|(𝑘 + 2)(𝑖 − 2) + 3 − ((𝑘 + 2)(4𝑛 − 𝑖) + 1)| = 2((𝑘 + 2)(2𝑛 + 1 − 𝑖) − 1),

𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛, ∀ 𝑛

 

𝑓∗(𝑢𝑖
′𝑢𝑖𝑗) =

{
 
 

 
 |(𝑘 + 2)(𝑖 − 1) + 1 − ((𝑘 + 2)(4𝑛 + 1 − 𝑖) − (2𝑗 − 1))| = 2((𝑘 + 2)(2𝑛 + 1 − 𝑖) − 𝑗),

𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑, ∀ 𝑛

|(𝑘 + 2)(4𝑛 − 𝑖) + 1 − ((𝑘 + 2)(𝑖 − 2) + (2𝑗 + 3))| = 2((𝑘 + 2)(2𝑛 + 1 − 𝑖) − (𝑗 + 1)),

𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛, ∀ 𝑛

 

Case (i) When 𝑛 is odd 

𝑓∗(𝑣𝑖𝑣𝑖+1) =

{
 
 

 
 |(𝑘 + 2)(𝑛 − 2 + 𝑖) + 3 − ((𝑘 + 2)(3𝑛 − (𝑖 + 1 + 1)) + 3)| = 2(𝑘 + 2)(𝑛 − 𝑖),

 𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑
|(𝑘 + 2)(3𝑛 − (𝑖 + 1)) + 3 − ((𝑘 + 2)(𝑛 − 2 + 𝑖 + 1) + 3)| = 2(𝑘 + 2)(𝑛 − 𝑖),

𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛

 

𝑓∗(𝑣𝑖𝑣𝑖
′) =

{
 

 
|(𝑘 + 2)(𝑛 − 2 + 𝑖) + 3 − ((𝑘 + 2)(3𝑛 − 𝑖) + 1)| = 2((𝑘 + 2)(𝑛 + 1 − 𝑖) − 1),

𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑
|(𝑘 + 2)(3𝑛 − (𝑖 + 1) + 3 − ((𝑘 + 2)(𝑛 − 1 + 𝑖) + 1)| = 2((𝑘 + 2)(𝑛 − 𝑖) + 1),

 𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛

 

𝑓∗(𝑣𝑖
′𝑣𝑖𝑗) =

{
 

 
|(𝑘 + 2)(3𝑛 − 𝑖) + 1 − ((𝑘 + 2)(𝑛 − 2 + 𝑖) + (2𝑗 + 3))| = 2((𝑘 + 2)(𝑛 + 1 − 𝑖) − (𝑗 + 1)),

𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑
|(𝑘 + 2)(𝑛 − 1 + 𝑖) + 1 − ((𝑘 + 2)(3𝑛 + 1 − 𝑖) − (2𝑗 − 1))| = 2((𝑘 + 2)(𝑛 + 1 − 𝑖) − 𝑗),

𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛

 

𝑓∗ (𝑢𝑛+1
2
𝑣𝑛+1

2
) =

{
 
 
 
 

 
 
 
 |(𝑘 + 2) (4𝑛 − (

𝑛 + 1

2
+ 1)) + 3 − ((𝑘 + 2) (𝑛 − 2 + (

𝑛 + 1

2
)) + 3)| = 2𝑛(𝑘 + 2),

𝑤ℎ𝑒𝑛 
𝑛 + 1

2
  𝑖𝑠 𝑜𝑑𝑑

|(𝑘 + 2) (
𝑛 + 1

2
− 2) + 3 − ((𝑘 + 2) (3𝑛 − (

𝑛 + 1

2
+ 1)) + 3)| = 2𝑛(𝑘 + 2),

𝑤ℎ𝑒𝑛  
𝑛 + 1

2
  𝑖𝑠 𝑒𝑣𝑒𝑛 

 

Case (ii) When 𝑛 is even 

𝑓∗(𝑣𝑖𝑣𝑖+1) =

{
 
 

 
 |(𝑘 + 2)(3𝑛 − (𝑖 + 1)) + 3 − ((𝑘 + 2)(𝑛 − 2 + 𝑖 + 1) + 3)| = 2(𝑘 + 2)(𝑛 − 𝑖),

 𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑

|(𝑘 + 2)(𝑛 − 2 + 𝑖) + 3 − ((𝑘 + 2)(3𝑛 − (𝑖 + 1 + 1)) + 3)| = 2(𝑘 + 2)(𝑛 − 𝑖),

𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛

 

𝑓∗(𝑣𝑖𝑣𝑖
′) =

{
 

 
|(𝑘 + 2)(3𝑛 − (𝑖 + 1) + 3 − ((𝑘 + 2)(𝑛 − 1 + 𝑖) + 1)| = 2((𝑘 + 2)(𝑛 − 𝑖) + 1),

 𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑
|(𝑘 + 2)(𝑛 − 2 + 𝑖) + 3 − ((𝑘 + 2)(3𝑛 − 𝑖) + 1)| = 2((𝑘 + 2)(𝑛 + 1 − 𝑖) − 1),

 𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛

 

𝑓∗(𝑣𝑖
′𝑣𝑖𝑗) =

{
 

 
|(𝑘 + 2)(𝑛 − 1 + 𝑖) + 1 − ((𝑘 + 2)(3𝑛 + 1 − 𝑖) − (2𝑗 − 1))| = 2((𝑘 + 2)(𝑛 + 1 − 𝑖) − 𝑗),

𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑜𝑑𝑑
|(𝑘 + 2)(3𝑛 − 𝑖) + 1 − ((𝑘 + 2)(𝑛 − 2 + 𝑖) + (2𝑗 + 3))| = 2((𝑘 + 2)(𝑛 + 1 − 𝑖) − (𝑗 + 1)),

𝑤ℎ𝑒𝑛 𝑖 𝑖𝑠 𝑒𝑣𝑒𝑛

 

𝑓∗ (𝑢𝑛
2
+1
𝑣𝑛
2
) =

{
  
 

  
 |(𝑘 + 2) (

𝑛

2
+ 1 − 2) + 3 − ((𝑘 + 2) (3𝑛 − (

𝑛

2
+ 1)) + 3)| = 2𝑛(𝑘 + 2), 𝑤ℎ𝑒𝑛 

𝑛

2
 𝑖𝑠 𝑜𝑑𝑑

|(𝑘 + 2) (4𝑛 − (
𝑛

2
+ 1 + 1)) + 3 − ((𝑘 + 2) (𝑛 − 2 +

𝑛

2
) + 3)| = 2𝑛(𝑘 + 2),

𝑤ℎ𝑒𝑛 
𝑛

2
 𝑖𝑠 𝑒𝑣𝑒𝑛

 

Once all the edges are given the suitable labels, it could be observed that both the vertex and edge labels of 𝐻𝑛,𝑘  are 

unique members of 𝐶. This leads us to a conclusion that 𝐻-cracker graph admits cardinal labeling. 
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Figure 5: 𝑯𝟓,𝟒 

 

3 CONCLUSION 

In this work we have discussed cardinal labeling for 𝐻-graph, subdivided 𝐻-graph  𝑆(𝐻𝑛), corona 𝑜𝑓 𝐻-graph  𝐻𝑛⨀𝐾1 ,
𝐻𝑛⨀𝑚𝐾1 and 𝐻-cracker graph 𝐻𝑛,𝑘 . Extending this work to various other graph operations related to 𝐻-graphs could be 

worked on by the reader. 
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