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ABSTRACT:  Let G (𝑝, 𝑞) 𝑏𝑒 𝑎 connected, undirected, simple and non-trivial graph with p vertices   

and q edges. Let f be an injective function f: V(G) → {s , s + d, s + 2d, ...................................................... s + (q+1) d} 

and g be an injective function g: E(G) → {𝑑, 2𝑑, 3𝑑 ................................................................................... 2(𝑞 − 1) 𝑑}. 

Then the function 𝑓 is said to be (s, d) magic labeling if (𝑢) + 𝑔(𝑢𝑣) + 𝑓(𝑣) is a constant, for all 𝑢, 𝑣 ∈ 𝑉(𝐺) and 𝑢𝑣 ∈ 𝐸(𝐺). A graph G is called (S, 𝑑) magic graph if it admits (S, 𝑑) magic labeling. 

 

KEYWORDS: Subdivision of Open ladder graph S (O(𝐿𝑛 )), Open triangular ladder S(O(T𝐿𝑛 )), Slanting ladder 

S(S𝐿𝑛,) , Circular ladder 𝑆(𝐶𝐿𝑛) ,Mobius ladder𝑆(𝑀𝑛)  
 

I. INTRODUCTION 

 

[4] In graph theory, subdivision is a critical concept that simplifies the analysis of complex graphs by transforming them 

into easier or simpler forms, enabling a clearer calculation of various graph properties. Subdivision graphs play an 

important role in studying both mathematical and chemical properties of the objects represented by these graphs, such as 

molecules or networks. 

[3]. In 2001, Sethuraman and Selvaraju introduced a graph operation called the super subdivision of a graph, denoted as 

SSD(G). The operation creates a new graph from an original graph G by transforming each edge in a specific manner 

using a complete bipartite graph. 

If G admits (𝑠, 𝑑) Magic labeling, then G is called as (𝑠, 𝑑) Magic graph. In this paper, a new concept of (𝑠, 𝑑) Magic 

labeling has been introduced for some graphs. 

[5] Let 𝐺 (𝑝, 𝑞) be a simple, non-trivial, connected, undirected graph with p vertices and q edges. Consider the following: 𝑓: (𝐺) → {𝑠, 𝑠 + 𝑑, 𝑠 + 2𝑑... 𝑠 + (𝑞 + 1) 𝑑} and 𝑔: 𝐸(𝐺) → {𝑑, 2𝑑, 3𝑑 … 2(𝑞 − 1) 𝑑} be an injective function. Then, 

for any 𝑢, 𝑣 ∈ (𝐺) and 𝑢𝑣 ∈ 𝐸(𝐺), 𝑓(𝑢) + 𝑔(𝑢𝑣) + 𝑓(𝑣) is a constant, and the function f is said to be (S, d) magic 

labeling. If a graph G admits (S, 𝑑) magic labeling, then it is referred to as a (S, 𝑑) magic graph. 

 

II. DEFINITIONS 

 

Definition 2.1 

The graph obtained by subdividing each edge of a graph G is called the subdivision graph of G. 

Definition 2.2 

Two paths of length 𝑛 − 1 with (𝐺) = {𝑢𝜄˙𝑣𝜄˙: 1 ≤ 𝜄˙ ≤ 𝑛 and 

(𝐺) = {𝑢𝜄˙𝑢𝜄˙+1, 𝑣𝜄˙𝑣𝜄˙+1 ∶ 1 ≤ 𝜄˙ ≤ 𝑛 − 1} ∪ {𝑢𝜄˙𝑣𝜄˙: 2 ≤ 𝜄˙ ≤ 𝑛 − 1} form an Open ladder.  

Definition 2.3 

The slanting ladder is a graph that consists of two copies of 𝑃𝑛 with vertex set {𝑢𝜄˙: 1 ≤ 𝜄˙ ≤ 𝑛} ∪ {𝑣𝜄˙: 1 ≤ 𝜄˙ ≤ 𝑛} and edge set is generated by linking 𝑢𝜄˙ and 𝑣𝜄˙+1, 1 ≤ 𝜄˙ ≤ 𝑛 − 1.  

Definition 2.4 

The graph 𝑇𝐿𝑛 n≥ 2 is formed by adding the edges 𝑢𝜄˙𝑣𝜄˙+1: 1 ≤ 𝑖 ≤ 𝑛 − 1, to the ladder, where Ln is the graph 𝑃2 

× Pn. 

Definition 2.5 

By adding the edges 𝑢𝜄˙𝑣𝜄˙+1 𝑓𝑜𝑟 1 ≤ 𝜄˙ ≤ 𝑛 − 1, a triangular ladder is modified in to open triangular ladder and it is 

denoted as O (T𝐿𝑛) 
Definition 2.6 

Circular ladder graph is a simple graph obtained by using Cartesian product of cycle graph 
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𝐶𝑛 with n vertices and path graph 𝑃2,  and is denoted by 𝐶𝐿𝑛. (i.e. 𝐶𝑛 × 𝑃2 = 𝐶𝐿𝑛). This is isomorphic to the graph 

obtained by linking the end vertices of the ladder by two new edges in cyclic form. 

Definition 2.7 

 A Mobius ladder graph 𝑀𝑛 is a graph obtained from the ladder 𝑃𝑛 × 𝑃2 by linking the opposite end points of the two 

copies of 𝑃𝑛. 
 

III. MAIN RESULT 

 

Theorem 3.1 Subdivision of any Open ladder graph (𝑂𝐿𝑛)for all η is odd is (S, 𝑑) magic labeling. 

Proof: Let G = (𝑂𝐿𝑛) be a graph obtain by subdividing all the edges of 𝑆(𝑂𝐿𝑛) 
Here we consider a following case 

Case (a) 

Let G be a graph obtained by subdividing each edge 𝑢𝑖𝑣𝑖,2 ≤ 𝑖 ≤ 𝜂 − 1 of 𝐿𝑛 
Let 𝑤𝑖,  1 ≤ 𝑖 ≤ 𝜂 − 2 be the vertices which subdivide 𝑢𝑖 𝑣𝑖 
Define the function f from the vertex set to {𝑠, 𝑠 + 𝑑, 𝑠 + 2𝑑 …. 𝑠 + (𝑞 + 1)}, 𝑔: (𝐺) → {𝑑, 2𝑑, 3𝑑 …. .2(𝑞 − 1) 𝑑}  

 

Labeling of vertices 

Value of i 𝑓(𝑢𝑖+1) 𝑓(𝑤𝑖+1) 𝑓(𝑣𝑖+1) 

0≤ 𝑖 ≤ 𝜂 − 1 𝑆 + 𝑖𝑑 - 𝑠 
+ (2(𝜂 − 1) + 𝑖)𝑑 

0≤ 𝑖 ≤ 𝜂 − 3 - 𝑠 + (𝜂 + 𝑖)𝑑 − 

 

Table 1 Labeling of vertices of (𝑂𝐿𝑛) 
 

Labeling of Edges 

Value of i 𝑔(𝑢𝑖𝑢𝑖+1) 𝑔(𝑣𝑖𝑣𝑖+1) 𝑔(𝑢𝑖+1𝑤𝑖) 𝑔(𝑤𝑖𝑣𝑖+1) 

 

1 ≤ i ≤ 𝜂 − 1 

2𝑠 + 

2(q − 1) 𝑑 − (𝑓(𝑢𝑖) 
+ 𝑓(𝑢𝑖+1)) 

2𝑠 + 

2(q − 1) 𝑑 − 𝑓(𝑣𝑖) + 𝑓(𝑣𝑖+1)) 

-  

- 

 

1 ≤ 𝑖 ≤ 𝜂-2 

 

- 

 

- 

2𝑠 + 

2(q − 

1)𝑑 − (𝑓(𝑢𝑖+1) + 𝑓(𝑤𝑖)) 
2𝑠 + 

2(q − 1) 𝑑 − 

(𝑓(𝑤𝑖) + 𝑓(𝑣𝑖+1)) 

 

Table 2 Labeling of Edges of (𝑂𝐿𝑛) 
 

Example 3.1.1: Subdivision of Open ladder graph (𝑂𝐿7) 

 

 
 

Fig. 1 Subdivision of Open ladder graph (𝑂𝐿7) 
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Case (b) 

Let G be a graph obtained by subdividing each edge 𝑢𝑖𝑢𝑖+1 and 𝑣𝑖𝑣𝑖+1 of 𝐿𝑛 
Let 𝑤𝑖+1,  0 ≤ 𝑖 ≤ (𝜂 − 2) be the vertices which subdivide 𝑢𝑖𝑢𝑖+1 and 𝑦𝑖+1 , 0 ≤ 𝑖 ≤ (𝜂 − 1) be the vertices which 

subdivide 𝑣𝑖𝑣𝑖+1 of 𝐿𝑛 
Define the function f from the vertex set to {{𝑠, 𝑠 + 𝑑, 𝑠 + 2𝑑 …. 𝑠 + (𝑞 + 1)}, 𝑔: (𝐺) → {𝑑, 2𝑑, 3𝑑 …. .2(𝑞 − 1) 𝑑}  

 

Labeling of vertices 

Value of i 𝑓(𝑢𝑖+1) 𝑓(𝑤𝑖+1) 𝑓(𝑣𝑖+1) 𝑓(𝑦𝑖+1) 

0≤ 𝑖 ≤ 𝜂 − 1 𝑆 + 2𝑖𝑑 - 𝑠 + 2(𝜂 + 𝑖)𝑑 𝑠 + 2(𝜂 + 𝑖) 𝑑 

− 𝑖𝑑 

0≤ 𝑖 ≤ (𝜂 − 2) - 𝑠 + (2𝑖 + 1)𝑑 −  

 

Table 3 Labeling of vertices of (𝑂𝐿𝑛) 
 

Labeling of Edges 

Value of i 𝑔(𝑢𝑖𝑤𝑖) 𝑔(𝑤𝑖𝑢𝑖+1) 𝑔(𝑣𝑖𝑦𝑖) 𝑔(𝑦𝑖𝑣𝑖+1) 𝑔(𝑢𝑖𝑣𝑖) 
 

 

 

1 ≤ i ≤ 𝜂 − 1 

 

 

2𝑠 + 

2(q − 1) 𝑑 − 𝑓(𝑢𝑖) + 𝑓(𝑤𝑖)) 

 

 

2𝑠 + 

2(q − 1) 𝑑 − 𝑓(𝑤𝑖) + 𝑓(𝑢𝑖+1)) 

 

 

2𝑠 + 

2(q − 1)𝑑 − (𝑓(𝑣𝑖) + 𝑓(𝑦𝑖)) 
 

2𝑠 + 2(q − 

1)𝑑 − ((𝑓(𝑦𝑖) + 𝑓(𝑣𝑖+1)) 

 

 

2 ≤ 𝑖 ≤ 𝜂-1 

 

- 

 

- 

-  

- 

2𝑠 + 

2(q − 

1)𝑑 − (𝑓(𝑢𝑖) + 𝑓(𝑣𝑖)) 
 

Table 4 Labeling of Edges of (𝑂𝐿𝑛) 
 

Example 3.1.2: Subdivision of Open ladder graph (𝑂𝐿5) 

 

 
 

Fig. 2 Subdivision of Open ladder graph (𝑂𝐿5) 
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Case (c) 

Let G be a graph obtained by subdividing each edge 𝑢𝑖𝑢𝑖+1,  𝑣𝑖𝑣𝑖+1 and 𝑢𝑖𝑣𝑖 of 𝐿𝑛 
Let 𝑤𝑖+1 ;0 ≤ 𝑖 ≤ (𝜂 − 1) be the vertices which subdivide 𝑢𝑖𝑢𝑖+1,  𝑦𝑖+1;  0 ≤ 𝑖 ≤ (𝜂 − 2) be the vertices which subdivide 𝑣𝑖𝑣𝑖+1and 𝑥𝑖; 0 ≤ 𝑖 ≤ (𝜂 − 2) be the vertices which subdivide 𝑢𝑖𝑣𝑖; 2 ≤ 𝑖 ≤ 𝜂 − 1 of 𝐿𝑛 
Define the function f from the vertex set to {{𝑠, 𝑠 + 𝑑, 𝑠 + 2𝑑 …. 𝑠 + (𝑞 + 1)}, 𝑔: (𝐺) → {𝑑, 2𝑑, 3𝑑 …. .2(𝑞 − 1) 𝑑}  

 

Labeling of vertices 𝑓(𝑣𝜂) = 𝑣𝑛−1 + 𝑑 

Value of i 𝑓(𝑢𝑖+1) 𝑓(𝑤𝑖+1) 𝑓(𝑣𝑖+1) 𝑓(𝑦𝑖+1) 𝑓(𝑥𝑖) 
0≤ 𝑖 ≤ 𝜂 − 1 𝑆 + 2𝑖𝑑 𝑠 

+ (2𝑖 + 1)𝑑 

− − − 

0≤ 𝑖 ≤ 𝜂 − 2  

− 

 

− 

𝑠 
+ 2(𝜂 + 𝑖)𝑑 

𝑠 
+ 2(𝜂 + 𝑖) 𝑑 

− 𝑑 

− 

1 ≤ 𝑖 ≤ 𝜂 − 2 − − − − 𝑣𝑛−1 + 2𝑖𝑑 

 

Table 5 Labeling of vertices of (𝑂𝐿𝑛) 
 

Labeling of Edges 

Value 

of i 

𝑔(𝑢𝑖𝑤𝑖) 𝑔(𝑤𝑖𝑢𝑖+1) 𝑔(𝑣𝑖𝑦𝑖) 𝑔(𝑦𝑖𝑣𝑖+1) 𝑔(𝑥𝑖𝑢𝑖+1) 𝑔(𝑥𝑖𝑣𝑖+1) 

 

1 ≤ i 

≤ 𝜂 − 1 

 

2𝑠 + 

2(q − 1) 𝑑 − 𝑓(𝑢𝑖) + 𝑓(𝑤𝑖)) 
 

2𝑠 + 

2(q − 1)𝑑 − (𝑓(𝑤𝑖) + 𝑓(𝑢𝑖+1)) 

 

2𝑠 + 

2(q − 1) 𝑑 − 𝑓(𝑣𝑖) + 𝑓(𝑦𝑖)) 
2𝑠 + 2(q − 

1)𝑑 − ((𝑓(𝑦𝑖)) + 𝑓(𝑣𝑖+1)) 

 

 − 

 

 − 

 

1 ≤ 𝑖 ≤ 𝜂-2 

 − 

 − 

 − 

 − 

2𝑠 + 

2(q − 1) 𝑑 − (𝑓(𝑥𝑖) 
+ 𝑓(𝑢𝑖+1)) 

2𝑠 + 

2(q − 

1)𝑑 − (𝑓(𝑥𝑖) + 𝑓(𝑣𝑖+1)) 

 

Table 6 Labeling of Edges of (𝑂𝐿𝑛) 
 

Thus, (𝑂𝐿𝑛) admits (𝑠, 𝑑) magic labeling 

Example 3.1.3: Subdivision of Open ladder graph (𝑂𝐿7) 

 

 
 

Fig. 3 Subdivision of Open ladder graph (𝑂𝐿7) 
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Theorem 3.2 Subdivision of a Slanting ladder graph (𝑆𝐿𝑛)for η is even is (S, 𝑑) magic labeling. 

Proof: Let G = (𝑆𝐿𝑛) be a graph obtain by subdividing all the edges of 𝑆(𝑆𝐿𝑛) 
Here we consider a following case  

Case (a) 

Let G be a graph obtained by subdividing each edge 𝑢𝑖𝑣𝑖+1, of (𝑆𝐿𝑛) 
Let 𝑤𝑖,  1 ≤ 𝑖 ≤ 𝜂 − 1 be the vertices which subdivide 𝑢𝑖 𝑣𝑖+1 

Define the function f from the vertex set to {𝑠, 𝑠 + 𝑑, 𝑠 + 2𝑑 …. 𝑠 + (𝑞 + 1)}, 𝑔: (𝐺) → {𝑑, 2𝑑, 3𝑑 …. .2(𝑞 − 1) 𝑑}  

 

Labeling of vertices 

Value of i 𝑓(𝑢𝑖+1) 𝑓(𝑣𝑖) 
0≤ 𝑖 ≤ 𝜂 − 1 𝑆 + 𝑖𝑑 − 

1 ≤ 𝑖 ≤ 𝜂 - 𝑤𝜂 + 𝑖𝑑 

 

Table 7 Labeling of vertices of (𝑆𝐿𝑛) 
 

Labeling of Edges 

Value of i 𝑔(𝑢𝑖𝑢𝑖+1) 𝑔(𝑣𝑖𝑣𝑖+1) 𝑔(𝑢𝑖𝑤𝑖) 𝑔(𝑤𝑖𝑣𝑖+1) 

 

 

1 ≤ i ≤ 𝜂 − 1 

 

2𝑠 + 

2(q − 1) 𝑑 − 𝑓(𝑢𝑖) + 𝑓(𝑢𝑖+1)) 

 

2𝑠 + 

2(q − 1) 𝑑 − (𝑓(𝑣𝑖) + 𝑓(𝑣𝑖+1)) 

2𝑠 + 

2(q − 1) 𝑑 –  

(𝑓 (𝑢𝑖 )  

+ 𝑓(𝑤𝑖) 
 

2𝑠 + 

2(q − 1) 𝑑 − 𝑓(𝑤𝑖) + 𝑓(𝑣𝑖+1)) 

 

Table 8 Labeling of Edges of (𝑆𝐿𝑛) 
 

Example 3.2.1: Subdivision of slanting ladder graph (𝑆𝐿6) 

 

 
 

Fig. 4 Subdivision of slanting ladder graph (𝑆𝐿6) 
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Case (b) 

Let G be a graph obtained by subdividing each edge 𝑢𝑖𝑢𝑖+1and 𝑣𝑖𝑣𝑖+1 of (𝑆𝐿𝑛) 
Let 𝑤𝑖,  1 ≤ 𝑖 ≤ 𝜂 − 1 be the vertices which subdivide 𝑢𝑖 𝑢𝑖+1 and 𝑦𝑖,  1 ≤ 𝑖 ≤ 𝜂 − 1 be the vertices which subdivide 𝑣𝑖 
Define the function f from the vertex set to {𝑠, 𝑠 + 𝑑, 𝑠 + 2𝑑 …. 𝑠 + (𝑞 + 1)}, 𝑔: (𝐺) → {𝑑, 2𝑑, 3𝑑 …. .2(𝑞 − 1) 𝑑}  

 

Labeling of vertices 

Value of i  𝑓(𝑢𝑖+1) 

 𝑓(𝑣𝑖+1) 

𝑓(𝑤𝑖+1) 𝑓(𝑦𝑖+1) 

0≤ 𝑖 ≤ 𝜂 − 1 𝑆 + 4𝑖𝑑 𝑠 + (4𝑖 + 1)𝑑 𝑠 + 2(1 + 2𝑖)𝑑 𝑠 + (4𝑖 + 3)𝑑 

 

Table 9 Labeling of vertices of (𝑆𝐿𝑛) 
 

 Labeling of Edges 

Value of i 𝑔(𝑢𝑖𝑣𝑖+1) 𝑔(𝑦𝑖𝑣𝑖+1) 𝑔(𝑣𝑖𝑦𝑖) 𝑔(𝑢𝑖𝑤𝑖) 𝑔(𝑤𝑖𝑢𝑖+1) 

 

 

1 ≤ i ≤ 𝜂 − 1 

 

2𝑠 + 

2(q − 1) 𝑑 − (𝑓(𝑢𝑖) + 𝑓(𝑣𝑖+1)) 

 

2𝑠 + 

2(q − 1) 𝑑 − (𝑓(𝑦𝑖) 
+ 𝑓(𝑣𝑖+1)) 

 

2𝑠 + 

2(q − 1)𝑑 − (𝑓(𝑣𝑖) + 𝑓(𝑦𝑖)) 
2𝑠 + 

2(q − 1) 𝑑 − 𝑓(𝑢𝑖) + 𝑓(𝑤𝑖)) 
 

2𝑠 + 

2(q − 1) 𝑑 − (𝑓(𝑤𝑖) + 𝑓(𝑢𝑖+1)) 

 

Table 10 Labeling of Edges of (𝑆𝐿𝑛) 
 

Example 3.2.2: Subdivision of slanting ladder graph (𝑆𝐿6) 

 

 

Fig. 5 Subdivision of slanting ladder graph (𝑆𝐿6) 
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Case (c) 

Let G be a graph obtained by subdividing each edge 𝑢𝑖𝑢𝑖+1, 𝑣𝑖𝑣𝑖+1 and 𝑢𝑖𝑣𝑖of (𝑆𝐿𝑛) 
Let 𝑤𝑖,  1 ≤ 𝑖 ≤ 𝜂 − 1 be the vertices which subdivide 𝑢𝑖 𝑢𝑖+1, 𝑦𝑖 1 ≤ 𝑖 ≤ 𝜂 − 1 be the vertices which subdivide 𝑣𝑖 
and 𝑥𝑖; 1 ≤ 𝑖 ≤ 𝜂 − 1 be the vertices which subdivide 𝑢𝑖 𝑣𝑖+1 Define the function f from the vertex set to {𝑠, 𝑠 + 𝑑, 𝑠 + 

2𝑑 …. 𝑠 + (𝑞 + 1)}, 𝑔: (𝐺) → {𝑑, 2𝑑, 3𝑑 …. .2(𝑞 − 1) 𝑑}  

 

Labeling of vertices 

Value of i 𝑓(𝑢𝑖+1) 𝑓(𝑤𝑖+1) 𝑓(𝑣𝑖) 𝑓(𝑦𝑖) 𝑓(𝑥𝑖) 
0≤ 𝑖 ≤ 𝜂 − 1  𝑆 + 2𝑖𝑑 

- - 𝑠 
+ 2(𝜂 − 1 

+ 𝑖)𝑑 

− 

0≤ 𝑖 ≤ 𝜂 − 2 -- 𝑠 
+ (2𝑖 + 1)𝑑 

− − 𝑢𝜂 
+ (2𝑖 + 1)𝑑 

1 ≤ 𝑖 ≤ 𝜂 − − 𝑠 + (𝑥𝜂−1 

+ 𝑖)𝑑 

− − 

 

Table 11 Labeling of vertices of (𝑆𝐿𝑛) 
 

Labeling of Edges 

Value of i 𝑔(𝑢𝑖𝑤𝑖) 𝑔(𝑤𝑖𝑢𝑖+1) 𝑔(𝑣𝑖𝑦𝑖) 𝑔(𝑦𝑖𝑣𝑖+1) 𝑔(𝑢𝑖𝑥𝑖) 𝑔(𝑥𝑖𝑣𝑖+1) 

 

 

1 ≤ i ≤ 𝜂 − 1 

 

2𝑠 + 

2(q − 1)𝑑 − 𝑓(𝑢𝑖) + 𝑓(𝑤𝑖)) 
 

2𝑠 + 

2(q − 1)𝑑 − 𝑓(𝑤𝑖) 
+ 𝑓(𝑢𝑖+1)) 

 

2𝑠 + 2(q − 1) 𝑑 –(𝑓(𝑣𝑖) 
+ 𝑓(𝑦𝑖))  

2𝑠 + 2(q − 

1)𝑑 − ((𝑓 (𝑦𝑖) + 𝑓(𝑣𝑖+1)) 

2𝑠 + 

2(q − 1) 𝑑 − (𝑓(𝑢𝑖) 
+ 𝑓(𝑥𝑖)) 

2𝑠 + 

2(q − 

1)𝑑 – 

 ((𝑓 (𝑥𝑖) + 𝑓(𝑣𝑖+1)) 

 

Table 12 Labeling of Edges of (𝑆𝐿𝑛) 
 

Thus, (𝑆𝐿𝑛) admits (S, 𝑑) magic labeling 

Example 3.2.3: Subdivision of slanting ladder graph (𝑆𝐿6) 

 

 
 

Fig. 6 Subdivision of slanting ladder graph (𝑆𝐿6) 
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Theorem 3.3 Subdivision of an Open triangular ladder graph (𝑂𝑇𝐿𝑛)for all η is (S, 𝑑) magic labeling. 

Proof: Let G = (𝑂𝑇𝐿𝑛) be a graph obtain by subdividing all the edges of 𝑆(𝑂𝑇𝐿𝑛) 
Here we consider a following case  

Case (a) 

Let G be a graph obtained by subdividing each edge 𝑢𝑖𝑢𝑖+1and 𝑣𝑖𝑣𝑖+1 of (𝑂𝑇𝐿𝑛) 
Let 𝑤𝑖,  1 ≤ 𝑖 ≤ 𝜂 − 1 be the vertices which subdivide 𝑢𝑖 𝑢𝑖+1and 𝑦𝑖,  1 ≤ 𝑖 ≤ 𝜂 − 1 be the vertices which subdivide 𝑣𝑖 𝑣𝑖+1 

Define the function f from the vertex set to {𝑠, 𝑠 + 𝑑, 𝑠 + 2𝑑 …. 𝑠 + (𝑞 + 1)}, 𝑔: (𝐺) → 

{𝑑, 2𝑑, 3𝑑 …. .2(𝑞 − 1) 𝑑}  

 

Labeling of vertices 

Value of i 𝑓(𝑢𝑖+1) 𝑓(𝑣𝑖+1) 𝑓(𝑤𝑖+1) 𝑓(𝑦𝑖+1) 

0≤ 𝑖 ≤ 𝜂 − 1 𝑆 + 4𝑖𝑑 𝑠 + (4𝑖 + 1)𝑑 𝑠 + 2(1 + 2𝑖)𝑑 𝑠 + (4𝑖 + 3)𝑑 

 

Table 13 Labeling of vertices of (𝑂𝑇𝐿𝑛) 
 

Labeling of Edges 

Value of i 𝑔(𝑢𝑖𝑣𝑖+1) 𝑔(𝑦𝑖𝑣𝑖+1) 𝑔(𝑢𝑖𝑤𝑖) 𝑔(𝑤𝑖𝑢𝑖+1) 𝑔(𝑣𝑖𝑦𝑖) 𝑔(𝑣𝑖𝑢𝑖) 
 

1 ≤ i 

≤ 𝜂 − 1 

2𝑠 +2(q – 1)d−(𝑓(𝑢𝑖)) 
+𝑓(v𝑖+1)) 

2𝑠 + 

2(q − 1) 𝑑 

− 

(𝑓(𝑦𝑖) + 𝑓(𝑣𝑖+1)) 

2𝑠 + 

2(q − 1) 𝑑 

− (𝑓(𝑢𝑖) 
+ 𝑓(𝑤𝑖)) 

2𝑠 + 

2(q − 1) 𝑑 − (𝑓(𝑤𝑖) 
+ 𝑓(𝑢𝑖+1)) 

2𝑠 + 

2(q − 1) 𝑑 − 

(𝑓(𝑣𝑖) + 𝑓(𝑦𝑖)) 
− 

2 ≤ i 

≤ 𝜂 − 1 

 

− 

 

- 

 

- 

 

- 

 

- 

2𝑠 + 

2(q − 1) 𝑑 − 

(𝑓(𝑣𝑖) + 𝑓(𝑢𝑖)) 
 

Table 14 Labeling of edges of (𝑂𝑇𝐿𝑛) 
 

Example 3.3.1 Subdivision of an Open triangular ladder graph (𝑂𝑇𝐿6) 

 
 

Fig. 7 Subdivision of an Open triangular ladder graph (𝑂𝑇𝐿6) 
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Case (b) 

Let G be a graph obtained by subdividing each edge 𝑢𝑖𝑣𝑖+1and 𝑣𝑖𝑢𝑖 of (𝑂𝑇𝐿𝑛) 
Let 𝑥𝑖,  1 ≤ 𝑖 ≤ 2𝜂 − 3 be the vertices which subdivide 𝑢𝑖𝑣𝑖+1and 𝑢𝑖 𝑣𝑖;2≤i≤ η-1 Define the function f from the 

vertex set to {𝑠, 𝑠 + 𝑑, 𝑠 + 2𝑑 …. 𝑠 + (𝑞 + 1)}, 𝑔: (𝐺) → 

{𝑑, 2𝑑, 3𝑑 …. .2(𝑞 − 1) 𝑑}  

 

Value of i  𝑓(𝑢𝑖+1) 
𝑓(𝑣𝑖+1) 𝑓(𝑥𝑖+1) 

0≤ 𝑖 ≤ 𝜂 − 1 𝑆 + 4(𝑖 
+ 1)𝑑 

𝑠 + 2(2𝑖 + 1)𝑑 − 

𝑖 = 0 − − 𝑠 
1 ≤ 𝑖 ≤ 2(𝜂 − 2) − − 𝑠 + 2(𝑖 − 1)𝑑 + 𝑑 

 

Table 15 Labeling of vertices of (𝑂𝑇𝐿𝑛) 
 

Labeling of Edges 

Value 

of i 

𝑔(𝑢𝑖𝑢𝑖+1) 𝑔(𝑣𝑖𝑣𝑖+1) 𝑔(𝑢𝑖+1𝑥2𝑖+1) 𝑔(𝑢𝑖+1𝑥2𝑖) 𝑔(𝑣𝑖+1𝑥2𝑖+1) 𝑔(𝑣𝑖+1𝑥2𝑖) 
 

1 ≤ i 

≤ 𝜂 − 1 

2𝑠 + 

2(q − 1) 𝑑 

− 

(𝑓(𝑢𝑖) + 𝑓(𝑢𝑖+1)) 

2𝑠 + 

2(q − 1) 𝑑 

− 

(𝑓(𝑣𝑖) + 𝑓(𝑣𝑖+1)) 

 

 

− 

 

 

− 

 

 

− 

2𝑠 + 

2(q − 1) 𝑑 − 

(𝑓(𝑣𝑖+1) 

+ 𝑓(𝑥2𝑖)) 
 

0 ≤ i 

≤ 𝜂 − 2 

 

− 

 

− 

2𝑠 + 

2(q − 1) 𝑑 − 

(𝑓(𝑢𝑖+1) 

+ 𝑓(𝑥2𝑖+1)) 

 

− 

2𝑠 + 

2(q − 1) 𝑑 − 

(𝑓(𝑣𝑖+1) 

+ 𝑓(𝑥2𝑖+1) 

 

− 

1 ≤ i 

≤ 𝜂 − 2 

 

− 

 

− 

 

− 

2𝑠 + 

2(q − 1) 𝑑 − 

(𝑓(𝑢𝑖+1) 

+ 𝑓(𝑥2𝑖)) 
 

− 

 

− 

 

Table 16 Labeling of Edges of (𝑂𝑇𝐿𝑛) 
 

Thus, (𝑂𝑇𝐿𝑛) admits (S, 𝑑) magic labeling. 

Example 3.3.2 Subdivision of an Open triangular ladder graph (𝑂𝑇𝐿6) 

 

 
 

Fig. 8 Subdivision of an Open triangular ladder graph (𝑂𝑇𝐿6) 
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, 

Theorem 3.4 A Subdivision of a circular ladder graph (𝐶𝐿𝑛)for η is odd is (S, 𝑑) magic labeling. 

Proof: Let G = (𝐶𝐿𝑛) be a graph obtain by subdividing all the edges of 𝑆(𝐶𝐿𝑛) 
(𝑆(𝐿𝑛)) = {𝑢𝑖, 𝑣𝑖 , 𝑟𝑖 , 𝑠𝑖 , 𝑡𝑖; 1 ≤ 𝑖 ≤ 𝜂} and 𝐸(𝑆(𝐿𝑛)) = {𝑢𝑖𝑟𝑖, 𝑟𝑖𝑣𝑖, 𝑣𝑖𝑠𝑖,𝑢𝑖𝑡𝑖;  1 ≤ 𝑖 ≤ 𝜂} 

                                                                                                                                                                                             , 

       Here |(𝑆(𝐿𝑛)) | = 5𝜂 

               |(𝑆(𝐿𝑛)) | = 6𝜂 

 

Define the function f from the vertex set to {𝑠, 𝑠 + 𝑑, 𝑠 + 2𝑑 …. 𝑠 + (𝑞 + 1)}, 𝑔: (𝐺) → 

{𝑑, 2𝑑, 3𝑑 …. .2(𝑞 − 1) 𝑑}  

 

Labeling of vertices 

Value of i 𝑓(𝑢𝑖+1) 𝑓(𝑣𝑖) 𝑓(𝑠𝑖) 𝑓(𝑟𝑖) 𝑓(𝑡𝑖) 
0≤ 𝑖 ≤ 𝜂 − 1 𝑠 + 𝑖𝑑 − − − − 

1≤ 𝑖 ≤ 𝜂 − 1 − − 𝑠 
+ (𝜂 + 𝑖)𝑑 

− 𝑠 + (𝑣𝜂 + 𝑖)𝑑 

1≤ 𝑖 ≤ 𝜂 − 𝑠 + (𝑟𝜂 + 𝑖) − 𝑠 
+ (𝑠𝜂 + 𝑖)𝑑 

− 

 

Table 17 Labeling of vertices of (𝐶𝐿𝑛) 
 

Labeling of Edges 

Value of i 𝑔(𝑢𝑖𝑟𝑖) 𝑔(𝑣𝑖𝑟𝑖) 𝑔(𝑢𝑖𝑠𝑖) 𝑔(𝑣𝑖𝑡𝑖) 𝑔(𝑠𝑖𝑢𝑖+1) 𝑔(𝑡𝑖𝑣𝑖+1) 

 𝑖 = 1&η 

 

− 

 

− 

2𝑠 + 

2(q − 1)𝑑 (𝑓(𝑢𝑖) + 𝑓(𝑠η)) 

2𝑠 + 

2(q − 1)𝑑 − 
(𝑓(𝑣𝑖) + 𝑓(𝑡𝜂)) − − 

 

 

1 ≤ i ≤ 𝜂 2𝑠 + 

2(q − 1) 𝑑 − (𝑓(𝑢𝑖) 
+ 𝑓(𝑟𝑖)) 2𝑠 + 

2(q − 1) d 

− 

(𝑓(𝑣𝑖) 
+ 𝑓(𝑟𝑖)) 

2𝑠 + 

2(q −1)d− 

(𝑓(𝑢𝑖) 
+ 𝑓(𝑠𝑖)) 

 

2𝑠 + 

2(q − 1)𝑑 − 
(𝑓(𝑣𝑖) + 𝑓(𝑡𝑖)) 

 

− 

 

-− 

 

1 ≤ i ≤ 𝜂 − 1 

 

− 

 

− 

 

− 

 

− 

2𝑠 + 

2(q − 1) 𝑑 − (𝑓(𝑠𝑖) 
+ 𝑓(𝑢𝑖+1)) 

2𝑠 + 

2(q − 1) 𝑑 − (𝑓(𝑡𝑖) 
+ 𝑓(𝑣𝑖+1)) 

 

Table 18 Labeling of Edges of (𝐶𝐿𝑛) 
 

Thus, (𝐶𝐿𝑛) admits (S, 𝑑) magic labeling 

Example 3.4.1 Subdivision of a circular ladder graph (𝐶𝐿7) 
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, 

 
 

Fig. 9 Subdivision of a circular ladder graph (𝐶𝐿7) 

 

Theorem 3.5 A Subdivision of a Mobius ladder graph (𝑀𝐿𝑛)for η is odd is (S, 𝑑) magic labeling. 

Proof: Let G =  (𝑀𝐿𝑛) be a graph obtain by subdividing all the edges of 𝑆(𝑀𝐿𝑛) 
(𝑆(𝐿𝑛)) = {𝑢𝑖, 𝑣𝑖, 𝑟𝑖, 𝑠𝑖, 𝑡𝑖; 1 ≤ 𝑖 ≤ 𝜂} and 𝐸(𝑆(𝐿𝑛)) = {𝑢𝑖 ,𝑟𝑖, 𝑟𝑖𝑣𝑖, 𝑣𝑖𝑠𝑖𝑢𝑖𝑡𝑖 ; 1 ≤ 𝑖 ≤ 𝜂} 

                                                                                                                                                                                            , 

Define the function f from the vertex set to {𝑠, 𝑠 + 𝑑, 𝑠 + 2𝑑 …. 𝑠 + (𝑞 + 1)}, 𝑔: (𝐺) → 

{𝑑, 2𝑑, 3𝑑 …. .2(𝑞 − 1) 𝑑}  

 

Labeling of vertices 

𝑓(𝑥) = 𝑠𝜂−1 + 𝑑 𝑓(𝑦) = 𝑠 + 6𝜂𝑑 

Value of i 𝑓(𝑢𝑖+1) 𝑓(𝑣𝑖) 𝑓(𝑠𝑖) 𝑓(𝑟𝑖) 𝑓(𝑡𝑖) 
0≤ 𝑖 ≤ 𝜂 − 1 𝑠 + 𝑖𝑑 − − − − 

1≤ 𝑖 ≤ 𝜂 − 1 − − 𝑠 
+ (𝜂 + 𝑖)𝑑 

− 𝑠 + (𝑣𝜂 + 𝑖)𝑑 

1≤ 𝑖 ≤ 𝜂 − 𝑠 + (𝑟𝜂 + 𝑖) − 𝑠 
+ (𝑠𝜂 + 𝑖)𝑑 

− 

 

Table 19 Labeling of vertices of (𝑀𝐿𝑛 
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Labeling of Edges 𝑔(𝑦𝑣𝜂)=2𝑠 + 2(𝑞 − 1)𝑑 − (𝑓(𝑦) + 𝑓(𝑥𝜂)) 𝑔(𝑥𝑢𝜂)=2𝑠 + 2(𝑞 − 1)𝑑 − (𝑓(𝑥) + 𝑓(𝑢𝜂)) 
Value of i 𝑔(𝑢𝑖𝑟𝑖) 𝑔(𝑣𝑖𝑟𝑖) 𝑔(𝑢𝑖𝑠𝑖) 𝑔(𝑣𝑖𝑡𝑖) 𝑔(𝑠𝑖𝑢𝑖+1) 𝑔(𝑡𝑖𝑣𝑖+1) 𝑔(𝑢𝑖𝑦) 𝑔(𝑣𝑖𝑥) 

 

 𝑖 = 1 

 

 

− 

 

 

− 

 

− 

 

 

− 

 

− 

 

− 

2𝑠 
+ 2(𝑞 

− 1) 𝑑 

− (𝑓(𝑢𝑖) 
+ 𝑓(𝑦) 

2𝑠 
+ 2(𝑞 

− 1) 𝑑 

− (𝑓(𝑣𝑖) 
+ 𝑓(𝑥) 

 

 

1 ≤ i ≤ 𝜂 2𝑠 + 

2(q − 1)𝑑 

− 

(𝑓(𝑢𝑖) 
+ 𝑓(𝑟𝑖)) 

2𝑠 + 

2(q − 1) d 

− 

(𝑓(𝑣𝑖) 
+ 𝑓(𝑟𝑖)) 

 

− 

 

 

− 

 

− 

 

− 

 

− 

 

− 

 

 

1 ≤ i ≤ 𝜂 − 

 

 

− 

 

 

− 

2𝑠 + 

2(q − 1) 𝑑 

− 

(𝑓(𝑢𝑖) 
+ 𝑓(𝑠𝑖)) 

 

−2𝑠 + 2(q − 1) 𝑑 

− 

(𝑓(𝑣𝑖) 
+ 𝑓(𝑡𝑖) 

2𝑠 + 

2(q − 1) 𝑑 − 

(𝑓(𝑠𝑖) 
+ 𝑓(𝑢𝑖+1)) 

2𝑠 + 

2(q − 1) 𝑑 − 

(𝑓(𝑡𝑖) 
+ 𝑓(𝑣𝑖+1)) 

 

− 

 

− 

 

Table 20 Labeling of vertices of (𝑀𝐿𝑛) 
 

Thus, (𝑀𝐿𝑛) admits (S, 𝑑) magic labeling. 

Example 3.5.1 Subdivision of a Mobius ladder graph (𝑀𝐿7) 

 

 
 

Fig. 10 Subdivision of a Mobius ladder graph (𝑀𝐿7) 
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IV. CONCLUSIONS 

 

In this study, a (S, 𝑑) Magic Labeling has been discovered for a few graphs such as Subdivision of Open ladder graph S (O 

(𝐿𝑛)), Open triangular ladder S (O(T𝐿𝑛 )), Slanting ladder S(S𝐿𝑛,) , Circular ladder 𝑆(𝐶𝐿𝑛) ,Mobius ladder𝑆(𝑀𝑛) .Future 

research will examine the (S, 𝑑) Magic labeling of additional graphs and some graph families. 
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