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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) → { dqsdsdss )1(,.....2,, ++++ } 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 𝑓(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 on pentagonal snake graph, Alternate pentagonal snake graph and Quadrilateral 

snake graph   

 

1. Introduction 

The graphs discussed in this context are finite, undirected, and simple. The notations V(G) and E(G) rep-

resent the vertex set and edge set of a graph G, respectively, while p and q denote the number of vertices 

and edges in G. 

In 2001, Barrientos [3] introduced the concept of 𝐾𝐶4-snake graphs as an extension of the triangular snake, 

which was earlier defined by Rosa [2]. Barrientos demonstrated that 𝐾𝐶4-snake graphs are graceful. A 

quadrilateral snake is a specific type 𝐾𝐶4snake graph characterized by the string (1,1, 1…,1). Gnanajothi 

[4] further established that quadrilateral snakes are graceful.  

We introduce (𝑠, 𝑑) Magic labeling of graphs. 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: 𝑉(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 ∈  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. 

 

2. DEFINITIONS 

Definition 2.1 A subdivision of a graph G is a graph formed by subdividing edges of G.  Subdividing an 

edge e with end points 𝑢, 𝑣 results in a graph with one new vertex w and an edge set that replaces e with 

two new edges 𝑢𝑤 and 𝑤𝑣. 

Notation: 
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1.𝑆′(𝑃𝑆𝑛) be a graph obtained from a pentagonal snake graph by subdividing only the edges on the main 

path of pentagonal snake graph 

2. 𝑆(𝑃𝑆𝑛)  denotes subdivision on all the edges of  𝑃𝑆𝑛 

3.(i)𝑆′(𝐴1𝑃𝑆𝑛) denotes a subdivision of path of  𝐴𝑃𝑆𝑛  when n is even and   the first pentagon starts from 

𝑢1 and the last ends with 𝑢𝑛 

(ii)(𝑆(𝐴1𝑃𝑆𝑛)be a graph obtain by subdivision of 𝐴𝑃𝑆𝑛 when n is even   and first triangle starts from 

𝑢1and the last ends with 𝑢𝑛 

(iii) 𝑆′(𝐴2𝑃𝑆𝑛)Subdivision on path of  𝐴𝑃𝑆𝑛 when n is even and first triangle starts from 𝑢2 and the last 

ends with 𝑢𝑛−1 

(iv)𝑆(𝐴2𝑃𝑆𝑛)Subdivision on path of 𝐴𝑃𝑆𝑛 when n is even and first triangle starts from 𝑢2 and the last 

ends with 𝑢𝑛−1 

(v)  𝑆′(𝐴3𝑃𝑆𝑛)Subdivision on path of 𝐴𝑃𝑆𝑛when n is odd and first triangle starts from 𝑢1 and the last ends 

with 𝑢𝑛−1 

(vi) S(𝐴3𝑃𝑆𝑛)Subdivision on path of 𝐴𝑃𝑆𝑛when n is odd and first triangle starts from 𝑢1 and the last ends 

with 𝑢𝑛−1 

4. 𝑆′(𝑄𝑛)be the graph obtained from a Quadrilateral snake graph by subdividing only the edges on the 

main path of the Quadrilateral snake graph. 

5.S (𝑄𝑛) be the subdivision graph of all the edges of quadrilateral snake graph 𝑄𝑛 

 

3. Main Results   

Theorem 3.1 The subdivision on pentagonal snake graph admits (𝑆,d) magic labeling 

Proof: Let G = 𝑆 (𝑃𝑆𝑛).let the edges of 𝑢𝑖𝑢𝑖+1,𝑢𝑖𝑧𝑖, 𝑠𝑖𝑢2𝑖, 𝑣𝑖𝑧𝑖, 𝑣𝑖𝑠𝑖 are subdivided by 𝑤𝑖,𝑟𝑖, 𝑡𝑖, 𝑥𝑖, 

𝑦𝑖respectively,the following cases are 

Case 1:  𝑆′(𝑃𝑆𝑛) denotes as subdivision   on main path of   𝑃𝑆𝑛 admits (S,d) magic labeling 

Let 𝑉(𝐺) = {𝑢𝑖: 1 ≤ 𝑖 ≤ 𝑛}∪{𝑤𝑖 : 1 ≤ 𝑖 ≤ 𝑛}∪{𝑣𝑖:1 ≤ 𝑖 ≤ 𝑛 − 1}∪{𝑥𝑖, 𝑦𝑖: 1 ≤ 𝑖 ≤ 𝑛 − 1}and 𝐸(𝐺) =

{𝑢𝑖𝑤𝑖: 1 ≤ 𝑖 ≤ 𝑛 − 1} ∪ {𝑤𝑖𝑢𝑖+1: 1 ≤ 𝑖 ≤ 𝑛 − 1} ∪ {𝑥𝑖𝑣𝑖: 1 ≤ 𝑖 ≤ 𝑛 − 1} ∪ {𝑦𝑖𝑣𝑖: 1 ≤ 𝑖 ≤ 𝑛 − 1} ∪

{𝑥𝑖𝑢𝑖: 1 ≤ 𝑖 ≤ 𝑛 − 1} ∪ {𝑦𝑖𝑢𝑖+1: 1 ≤ 𝑖 ≤ 𝑛 − 1} 

Here 𝑝 = 5𝑛 − 4 and 𝑞 = 6(𝑛 − 1) 

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

𝑔: 𝐸(𝐺) → {𝑑, 2𝑑, 3𝑑 … . .2(𝑞 − 1)𝑑   } to label the edges 

 

3.1 𝒂Table Labeling of vertices 𝑺′(𝑷𝑺𝒏) 

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

0 ≤ 𝑖

≤ 𝑛 − 1 

 

𝑠

+ (4𝑖 + 2)𝑑 

− −  − − 

0 ≤ 𝑖 ≤
𝑛

2
 

 

− 𝑠 + (4𝑖

+ 4)𝑑 

𝑠 + (6𝑖

+ 1)𝑑 

𝑠 + (6𝑖

− 1)𝑑 

𝑠 + (3𝑖

+ 4)𝑑 
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3.1 𝒃Table Labeling of edges 𝑺′(𝑷𝑺𝒏) 

Value of 𝑖 𝑔(𝑢𝑖𝑤𝑖) 𝑔(𝑤𝑖𝑢𝑖+1) 𝑔(𝑣𝑖𝑥𝑖) 𝑔(𝑣𝑖𝑦𝑖) 𝑔(𝑦𝑖𝑢𝑖+1) 𝑔(𝑥𝑖𝑢𝑖) 

1 ≤ 𝑖

≤ 𝑛 − 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(𝑥𝑖)) 

2𝑠

+ 2(𝑞

− 1)𝑑

− (𝑓(𝑣𝑖)

+ 𝑓(𝑦𝑖)) 

2𝑠

+ 2(𝑞 − 1)𝑑

− (𝑓(𝑦𝑖)

+ 𝑓(𝑢𝑖+1)) 

2𝑠

+ 2(𝑞

− 1)𝑑

− (𝑓(𝑥𝑖)

+ 𝑓(𝑢𝑖)) 

Thus, 𝑆′(𝑃𝑆𝑛) subdivision   on path of (𝑃𝑆𝑛)  admits (𝑆,d) magic labeling. 

Case 2:  

𝑆(𝑃𝑆𝑛)  denotes subdivision on all the edges of  𝑃𝑆𝑛 admits (𝑆,d) magic labeling. 

Let 𝑉(𝐺) = {𝑢𝑖: 1 ≤ 𝑖 ≤ 𝑛}∪{𝑤𝑖 : 1 ≤ 𝑖 ≤ 𝑛}∪{𝑣𝑖:1 ≤ 𝑖 ≤ 𝑛 − 1}∪{𝑥𝑖, 𝑦𝑖, 𝑧𝑖, 𝑠𝑖𝑟𝑖, 𝑡𝑖1 ≤ 𝑖 ≤ 𝑛 −

1}and 𝐸(𝐺) = {𝑢𝑖𝑤𝑖: 1 ≤ 𝑖 ≤ 𝑛 − 1} ∪ {𝑤𝑖𝑢𝑖+1: 1 ≤ 𝑖 ≤ 𝑛 − 1} ∪ {𝑢𝑖𝑟𝑖: 1 ≤ 𝑖 ≤ 𝑛 − 1} ∪ {𝑡𝑖𝑢𝑖+1: 1 ≤

𝑖 ≤ 𝑛 − 1} ∪ {𝑧𝑖𝑟𝑖: 1 ≤ 𝑖 ≤ 𝑛 − 1} ∪ {𝑠𝑖𝑡𝑖: 1 ≤ 𝑖 ≤ 𝑛 − 1}∪ {𝑧𝑖𝑥𝑖: 1 ≤ 𝑖 ≤ 𝑛 − 1} ∪ {𝑦𝑖𝑠𝑖: 1 ≤ 𝑖 ≤ 𝑛 −

1 ∪ 𝑥𝑣𝑖: 1 ≤ 𝑖 ≤ 𝑛 − 1} ∪ {𝑣𝑖𝑦𝑖: 1 ≤ 𝑖 ≤ 𝑛 − 1}.Here 𝑝 = 9𝑛 − 8 and 𝑞 = 10(𝑛 − 1) 

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

𝑔: 𝐸(𝐺) → {𝑑, 2𝑑, 3𝑑 … . .2(𝑞 − 1)𝑑   } to label the edges 

 

3.1 𝒄Table Labeling of vertices 𝑺(𝑷𝑺𝒏) 

Value of 𝑖 𝑓(𝑢𝑖+1) 𝑓(𝑤𝑖+1) 𝑓(𝑟𝑖+1) 𝑓(𝑡𝑖+1) 𝑓(𝑧𝑖+1) 

0 ≤ 𝑖 ≤ 𝑛 − 1 

 

𝑠 + 9𝑖𝑑 − − − − 

0 ≤ 𝑖 ≤
𝑛

2
 

 

− 𝑠 + (9𝑖 + 8)𝑑 𝑠 + (9𝑖 + 1)𝑑 𝑠 + (9𝑖 + 7)𝑑 𝑠 + (9𝑖 + 2)𝑑 

Value of 𝑖 𝑓(𝑠𝑖+1) 𝑓(𝑥𝑖+1) 𝑓(𝑦𝑖+1) 𝑓(𝑣𝑖+1) − 

0 ≤ 𝑖 ≤
𝑛

2
 

 

𝑠 + (9𝑖 + 6)𝑑 𝑠 + (9𝑖 + 3)𝑑 𝑠 + (9𝑖 + 5)𝑑 𝑠 + (9𝑖 + 4)𝑑 − 

 

3.1 𝒅 Table Labeling of edges 𝑺(𝑷𝑺𝒏) 

Value of 𝑖 𝑔(𝑢𝑖𝑤𝑖) 𝑔(𝑤𝑖𝑢𝑖+1) 𝑔(𝑢𝑖𝑟𝑖) 𝑔(𝑧𝑖𝑟𝑖) 𝑔(𝑡𝑖𝑢𝑖+1) 

1 ≤ 𝑖 ≤ 𝑛 − 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(𝑢𝑖)

+ 𝑓(𝑟𝑖)) 

2𝑠

+ 2(𝑞 − 1)𝑑

− (𝑓(𝑧𝑖)

+ 𝑓(𝑟𝑖)) 

2𝑠

+ 2(𝑞 − 1)𝑑

− (𝑓(𝑡𝑖)

+ 𝑓(𝑢𝑖+1)) 

Value of 𝑖 𝑔(𝑠𝑖𝑡𝑖) 𝑔(𝑧𝑖𝑥𝑖) 𝑔(𝑦𝑖𝑠𝑖) 𝑔(𝑥𝑖𝑣𝑖) 𝑔(𝑣𝑖𝑦𝑖) 
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1 ≤ 𝑖 ≤ 𝑛 − 1 2𝑠

+ 2(𝑞 − 1)𝑑

− (𝑓(𝑠𝑖)

+ 𝑓(𝑡𝑖)) 

2𝑠

+ 2(𝑞 − 1)𝑑

− (𝑓(𝑧𝑖)

+ 𝑓(𝑥𝑖)) 

2𝑠

+ 2(𝑞 − 1)𝑑

− (𝑓(𝑦𝑖)

+ 𝑓(𝑠𝑖)) 

2𝑠

+ 2(𝑞 − 1)𝑑

− (𝑓(𝑥𝑖)

+ 𝑓(𝑣𝑖)) 

2𝑠

+ 2(𝑞 − 1)𝑑

− (𝑓(𝑣𝑖)

+ 𝑓(𝑦𝑖)) 

 

Thus, Subdivision   on S (𝑃𝑆𝑛)  admits (𝑆,d) magic labeling 

Theorem 3.2 The subdivision on alternate pentagonal snake graph admits (𝑆,d) magic labeling. 

Proof: Let G=   S (𝐴𝑃𝑆𝑛) is obtain by subdividing all the edges of 𝐴𝑃𝑆𝑛, the following cases are 

Case 1: 𝑆′(𝐴1𝑃𝑆𝑛) denotes a subdivision of path of  𝐴𝑃𝑆𝑛  when n is even and   the first pentagon starts 

from 𝑢1 and the last ends with 𝑢𝑛 is (𝑆,d) magic labeling. 

Let 𝑉(𝐺) = {𝑢𝑖: 1 ≤ 𝑖 ≤ 𝑛}∪{𝑤𝑖 : 1 ≤ 𝑖 ≤ 𝑛 − 1}∪{𝑣𝑖:1 ≤ 𝑖 ≤
𝑛

2
}∪{𝑥𝑖 , 𝑦𝑖: 1 ≤ 𝑖 ≤

𝑛

2
}and 𝐸(𝐺) =

{𝑢𝑖𝑤𝑖: 1 ≤ 𝑖 ≤ 𝑛 − 1} ∪ {𝑤𝑖𝑢𝑖+1: 1 ≤ 𝑖 ≤ 𝑛 − 1} ∪ {𝑥𝑖𝑣𝑖: 1 ≤ 𝑖 ≤
𝑛

2
} ∪ {𝑦𝑖𝑣𝑖: 1 ≤ 𝑖 ≤

𝑛

2
} ∪

{𝑥𝑖+1𝑢2𝑖+1: 1 ≤ 𝑖 ≤
𝑛

2
} ∪ {𝑦𝑖𝑢2𝑖: 1 ≤ 𝑖 ≤

𝑛

2
}. 

Here 𝑝 =
7𝑛−2

2
 and 𝑞 = 2(2𝑛 − 1). 

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

𝑔: 𝐸(𝐺) → {𝑑, 2𝑑, 3𝑑 … . .2(𝑞 − 1)𝑑   } to label the edges 

 

3.2 . 𝒂Table Labeling of vertices 𝑺′(𝑨𝑷𝑺𝒏) 

Value of 𝑖 𝑓(𝑢2𝑖+1) 𝑓(𝑢2(𝑖+1)) 𝑓(𝑤2𝑖+1) 𝑓(𝑤2(𝑖+1)) 𝑓(𝑣𝑖+1) 𝑓(𝑦𝑖+1) 𝑓(𝑥𝑖+1) 

0 ≤ 𝑖

≤
𝑛 − 2

2
 

𝑠 + 7𝑖𝑑 𝑠 + (7𝑖

+ 5)𝑑 

𝑠 + (7𝑖

+ 4)𝑑 

𝑠 + (7𝑖

+ 6)𝑑 

𝑠 + (7𝑖

+ 2)𝑑 

𝑠 + (7𝑖

+ 3)𝑑 

𝑠 + (7𝑖

+ 1)𝑑 

 

3.2. 𝒃Table Labeling of edges 𝑺′(𝑨𝑷𝑺𝒏) 

Value of 𝑖 𝑔(𝑢𝑖𝑤𝑖) 𝑔(𝑤𝑖𝑢𝑖+1) 𝑔(𝑣𝑖𝑥𝑖) 𝑔(𝑣𝑖𝑦𝑖) 𝑔(𝑦𝑖𝑢2𝑖) 𝑔(𝑥𝑖+1𝑢2𝑖+1) 

1 ≤ 𝑖

≤ 𝑛 − 1 

 

2𝑠

+ 2(𝑞

− 1)𝑑

− (𝑓(𝑢𝑖)

+ 𝑓(𝑤𝑖)) 

2𝑠

+ 2(𝑞 − 1)𝑑

− (𝑓(𝑤𝑖)

+ 𝑓(𝑢𝑖+1)) 

− − − − 

1 ≤ 𝑖 ≤
𝑛

2
 

 

− − 2𝑠

+ 2(𝑞

− 1)𝑑

− (𝑓(𝑣𝑖)

+ 𝑓(𝑥𝑖)) 

2𝑠

+ 2(𝑞

− 1)𝑑

− (𝑓(𝑣𝑖)

+ 𝑓(𝑦𝑖)) 

2𝑠

+ 2(𝑞

− 1)𝑑

− (𝑓(𝑦𝑖)

+ 𝑓(𝑢2𝑖)) 

2𝑠

+ 2(𝑞 − 1)𝑑

− (𝑓(𝑥𝑖+1)

+ 𝑓(𝑢2𝑖+1)) 
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Thus,  𝑆′(𝐴𝑃𝑆𝑛) subdivision   on path of    𝐴𝑃𝑆𝑛 when n is even and the first pentogon starts from 𝑢1 and 

the last ends with 𝑢𝑛 admits (𝑆,d) magic labeling. 

Case 2: 𝑆(𝐴1𝑃𝑆𝑛)Subdivision   on 𝐴𝑃𝑆𝑛 when n is even and   the first pentogon starts from 𝑢1 and the last 

ends with 𝑢𝑛 

Subdivision   of 𝐴𝑃𝑆𝑛 when n is even and   the first pentagon starts from 𝑢1 and the last ends with 𝑢𝑛 admits 

(𝑆,d) magic labeling 

Let 𝑉(𝐺) = {𝑢𝑖: 1 ≤ 𝑖 ≤ 𝑛}∪{𝑤𝑖 : 1 ≤ 𝑖 ≤ 𝑛 − 1}∪{𝑣𝑖:1 ≤ 𝑖 ≤
𝑛

2
}∪{𝑥𝑖 , 𝑦𝑖𝑧𝑖, 𝑠𝑖𝑟𝑖, 𝑡𝑖: 1 ≤ 𝑖 ≤

𝑛

2
}and 

𝐸(𝐺) = {𝑢𝑖𝑤𝑖: 1 ≤ 𝑖 ≤ 𝑛 − 1} ∪ {𝑤𝑖𝑢𝑖+1: 1 ≤ 𝑖 ≤ 𝑛 − 1} ∪ {𝑥𝑖𝑣𝑖: 1 ≤ 𝑖 ≤
𝑛

2
} ∪ {𝑦𝑖𝑣𝑖: 1 ≤ 𝑖 ≤

𝑛

2
} ∪

{𝑟𝑖+1𝑢2𝑖+1: 0 ≤ 𝑖 ≤
𝑛−2

2
} ∪ {𝑡𝑖𝑢2𝑖: 1 ≤ 𝑖 ≤

𝑛

2
}∪ {𝑥𝑖𝑧𝑖: 1 ≤ 𝑖 ≤

𝑛

2
} ∪ {𝑦𝑖𝑠𝑖: 1 ≤ 𝑖 ≤

𝑛

2
}∪{𝑧𝑖𝑟𝑖: 1 ≤ 𝑖 ≤

𝑛

2
} ∪ {𝑡𝑖𝑠𝑖: 1 ≤ 𝑖 ≤

𝑛

2
}.Here 𝑝 =

11𝑛−2

2
 and 𝑞 = 2(3𝑛 − 1) 

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

𝑔: 𝐸(𝐺) → {𝑑, 2𝑑, 3𝑑 … . .2(𝑞 − 1)𝑑   } to label the edges 

 

3.2.  𝒄Table Labeling of vertices 𝑺(𝑨𝟏𝑷𝑺𝒏) 

Value of 𝑖 𝑓(𝑢2𝑖+1) 𝑓(𝑢2(𝑖+1)) 𝑓(𝑤2𝑖+1) 𝑓(𝑤2(𝑖+1)) 𝑓(𝑣𝑖+1) 𝑓(𝑦𝑖+1) 𝑓(𝑥𝑖+1) 

0 ≤ 𝑖

≤
𝑛 − 2

2
 

𝑠 + 11𝑖𝑑 𝑠 + (11𝑖

+ 5)𝑑 

𝑠 + (11𝑖

+ 8)𝑑 

𝑠 + (11𝑖

+ 10)𝑑 

𝑠 + (11𝑖

+ 4)𝑑 

𝑠 + (11𝑖

+ 5)𝑑 

𝑠 + (11𝑖

+ 3)𝑑 

Value of 𝑖 𝑓(𝑟𝑖+1) 𝑓(𝑡𝑖+1) 𝑓(𝑧𝑖+1) 𝑓(𝑠𝑖+1) − − − 

0 ≤ 𝑖

≤
𝑛 − 2

2
 

𝑠 + (11𝑖

+ 1)𝑑 

𝑠 + (11𝑖

+ 7)𝑑 

𝑠 + (11𝑖

+ 2)𝑑 

𝑠 + (11𝑖

+ 6)𝑑 

− − − 

 

3.2. 𝒅Table Labeling of edges 𝑺(𝑨𝟏𝑷𝑺𝒏) 

Value of 𝑖 𝑔(𝑢𝑖𝑤𝑖) 𝑔(𝑤𝑖𝑢𝑖+1) 𝑔(𝑣𝑖𝑥𝑖) 𝑔(𝑣𝑖𝑦𝑖) 𝑔(𝑟𝑖+1𝑢2𝑖+1) 𝑔(𝑡𝑖𝑢2𝑖) 

1 ≤ 𝑖

≤ 𝑛 − 1 

 

2𝑠

+ 2(𝑞

− 1)𝑑

− (𝑓(𝑢𝑖)

+ 𝑓(𝑤𝑖)) 

2𝑠

+ 2(𝑞 − 1)𝑑

− (𝑓(𝑤𝑖)

+ 𝑓(𝑢𝑖+1)) 

− − − − 

0 ≤ 𝑖

≤
𝑛 − 2

2
 

− − − − 2𝑠

+ 2(𝑞 − 1)𝑑

− (𝑓(𝑟𝑖+1)

+ 𝑓(𝑢2𝑖+1)) 

− 
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1 ≤ 𝑖 ≤
𝑛

2
 

 

− − 2𝑠

+ 2(𝑞

− 1)𝑑

− (𝑓(𝑣𝑖)

+ 𝑓(𝑥𝑖)) 

2𝑠

+ 2(𝑞

− 1)𝑑

− (𝑓(𝑣𝑖)

+ 𝑓(𝑦𝑖)) 

− 2𝑠

+ 2(𝑞

− 1)𝑑

− (𝑓(𝑡𝑖)

+ 𝑓(𝑢2𝑖)) 

Value of 𝑖 𝑔(𝑥𝑖𝑧𝑖) 𝑔(𝑦𝑖𝑠𝑖) 𝑔(𝑧𝑖𝑟𝑖) 𝑔(𝑠𝑖𝑡𝑖)   

1 ≤ 𝑖 ≤
𝑛

2
 

 

2𝑠

+ 2(𝑞

− 1)𝑑

− (𝑓(𝑥𝑖)

+ 𝑓(𝑧𝑖)) 

2𝑠

+ 2(𝑞 − 1)𝑑

− (𝑓(𝑦𝑖)

+ 𝑓(𝑠𝑖)) 

2𝑠

+ 2(𝑞

− 1)𝑑

− (𝑓(𝑧𝑖)

+ 𝑓(𝑟𝑖)) 

2𝑠

+ 2(𝑞

− 1)𝑑

− (𝑓(𝑠𝑖)

+ 𝑓(𝑡𝑖)) 

− − 

 

Thus, 𝑆(𝐴1𝑃𝑆𝑛) subdivision on  𝐴𝑃𝑆𝑛  when n is even and   the first pentogon starts from 𝑢1 and the last 

ends with 𝑢𝑛 admits (𝑆,d) magic labeling. 

Case 3: 𝑆′(𝐴2𝑃𝑆𝑛) denotes a subdivision of path of  𝐴𝑃𝑆𝑛  when n is even and   the first pentagon starts 

from 𝑢2 and the last ends with 𝑢𝑛−1 is (𝑆,d) magic labeling. 

Let 𝑉(𝐺) = {𝑢𝑖: 1 ≤ 𝑖 ≤ 𝑛}∪{𝑤𝑖 : 1 ≤ 𝑖 ≤ 𝑛 − 1}∪{𝑣𝑖:1 ≤ 𝑖 ≤
𝑛

2
− 1}∪{𝑥𝑖 , 𝑦𝑖: 1 ≤ 𝑖 ≤

𝑛

2
− 1}and 

𝐸(𝐺) = {𝑢𝑖𝑤𝑖: 1 ≤ 𝑖 ≤ 𝑛 − 1} ∪ {𝑤𝑖𝑢𝑖+1: 1 ≤ 𝑖 ≤ 𝑛 − 1} ∪ {𝑥𝑖𝑣𝑖: 1 ≤ 𝑖 ≤
𝑛

2
− 1} ∪ {𝑦𝑖𝑣𝑖: 1 ≤ 𝑖 ≤

𝑛

2
−

1} ∪ {𝑥𝑖+1𝑢2𝑖+1: 1 ≤ 𝑖 ≤
𝑛

2
− 1} ∪ {𝑦𝑖𝑢2𝑖: 1 ≤ 𝑖 ≤

𝑛

2
− 1}. 

Here 𝑝 =
6𝑛−2

2
 and 𝑞 = 2(2𝑛 − 3). 

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

𝑔: 𝐸(𝐺) → {𝑑, 2𝑑, 3𝑑 … . .2(𝑞 − 1)𝑑   } to label the edges 

 

 

3.2 . 𝒆Table Labeling of vertices 𝑺′(𝑨𝟐𝑷𝑺𝒏) 

Value of 𝑖 𝑓(𝑢2𝑖+1) 𝑓(𝑢2(𝑖+1)) 𝑓(𝑤2𝑖+1) 𝑓(𝑤2(𝑖+1)) 𝑓(𝑣𝑖+1) 𝑓(𝑦𝑖+1) 𝑓(𝑥𝑖+1) 

0 ≤ 𝑖

≤
𝑛 − 2

2
 

𝑠 + 7𝑖𝑑 𝑠 + (7𝑖

+ 2)𝑑 

𝑠 + (7𝑖

+ 1)𝑑 

− − − − 

0 ≤ 𝑖

≤
𝑛

2
− 2 

− − − 𝑠 + (7𝑖

+ 6)𝑑 

𝑠 + (7𝑖

+ 4)𝑑 

𝑠 + (7𝑖

+ 5)𝑑 

𝑠 + (7𝑖

+ 3)𝑑 
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3.2. 𝒇Table Labeling of edges 𝑺′(𝑨𝟐𝑷𝑺𝒏) 

Value of 𝑖 𝑔(𝑢𝑖𝑤𝑖) 𝑔(𝑤𝑖𝑢𝑖+1) 𝑔(𝑣𝑖𝑥𝑖) 𝑔(𝑣𝑖𝑦𝑖) 𝑔(𝑦𝑖𝑢2𝑖+1) 𝑔(𝑥𝑖𝑢2𝑖) 

1 ≤ 𝑖

≤ 𝑛 − 1 

 

2𝑠

+ 2(𝑞

− 1)𝑑

− (𝑓(𝑢𝑖)

+ 𝑓(𝑤𝑖)) 

2𝑠

+ 2(𝑞 − 1)𝑑

− (𝑓(𝑤𝑖)

+ 𝑓(𝑢𝑖+1)) 

− − − − 

1 ≤ 𝑖 ≤
𝑛

2
-1 

 

− − 2𝑠

+ 2(𝑞

− 1)𝑑

− (𝑓(𝑣𝑖)

+ 𝑓(𝑥𝑖)) 

2𝑠

+ 2(𝑞

− 1)𝑑

− (𝑓(𝑣𝑖)

+ 𝑓(𝑦𝑖)) 

2𝑠

+ 2(𝑞 − 1)𝑑

− (𝑓(𝑦𝑖)

+ 𝑓(𝑢2𝑖+1)) 

2𝑠

+ 2(𝑞 − 1)𝑑

− (𝑓(𝑥𝑖)

+ 𝑓(𝑢2𝑖)) 

 

Thus,  𝑆′(𝐴2𝑃𝑆𝑛) subdivision   on path of    𝐴𝑃𝑆𝑛 when n is even and the first pentogon starts from 𝑢2 

and the last ends with 𝑢𝑛−1 admits (𝑆,d) magic labeling. 

 

Case 4: 𝑆(𝐴2𝑃𝑆𝑛)Subdivision   on 𝐴𝑃𝑆𝑛 when n is even and   the first pentogon starts from 𝑢2 and the last 

ends with 𝑢𝑛−1 admits (𝑆,d) magic labeling 

Let 𝑉(𝐺) = {𝑢𝑖: 1 ≤ 𝑖 ≤ 𝑛}∪{𝑤𝑖 : 1 ≤ 𝑖 ≤ 𝑛 − 1}∪{𝑣𝑖:1 ≤ 𝑖 ≤
𝑛

2
− 1}∪{𝑥𝑖 , 𝑦𝑖𝑧𝑖, 𝑠𝑖𝑟𝑖, 𝑡𝑖: 1 ≤ 𝑖 ≤

𝑛

2
−

1}and 𝐸(𝐺) = {𝑢𝑖𝑤𝑖: 1 ≤ 𝑖 ≤ 𝑛 − 1} ∪ {𝑤𝑖𝑢𝑖+1: 1 ≤ 𝑖 ≤ 𝑛 − 1} ∪ {𝑥𝑖𝑣𝑖: 1 ≤ 𝑖 ≤
𝑛

2
− 1} ∪ {𝑦𝑖𝑣𝑖: 1 ≤

𝑖 ≤
𝑛

2
− 1} ∪ {𝑟𝑖+1𝑢2𝑖+1: 0 ≤ 𝑖 ≤

𝑛

2
− 1} ∪ {𝑡𝑖𝑢2𝑖: 1 ≤ 𝑖 ≤

𝑛

2
− 1}∪ {𝑥𝑖𝑧𝑖: 1 ≤ 𝑖 ≤

𝑛

2
− 1} ∪ {𝑦𝑖𝑠𝑖: 1 ≤

𝑖 ≤
𝑛

2
− 1}∪{𝑧𝑖𝑟𝑖: 1 ≤ 𝑖 ≤

𝑛

2
− 1} ∪ {𝑡𝑖𝑠𝑖: 1 ≤ 𝑖 ≤

𝑛

2
− 1} 

Here  𝑝 =
11𝑛−16

2
 and 𝑞 = 2(3𝑛 − 5) 

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

𝑔: 𝐸(𝐺) → {𝑑, 2𝑑, 3𝑑 … . .2(𝑞 − 1)𝑑   } to label the edges 

 

3.2.  𝒈Table Labeling of vertices 𝑺(𝑨𝟐𝑷𝑺𝒏) 

Value 

of 𝑖 

𝑓(𝑢2𝑖+1) 𝑓(𝑢2(𝑖+1)) 𝑓(𝑤2𝑖+1)      

0 ≤ 𝑖

≤
𝑛

2
− 1 

𝑠 + 11𝑖𝑑 𝑠 + (11𝑖

+ 2)𝑑 

𝑠 + (11𝑖

+ 1)𝑑 

− − − − − 

Value 

of 𝑖 

𝑓(𝑟𝑖+1) 𝑓(𝑡𝑖+1) 𝑓(𝑧𝑖+1) 𝑓(𝑠𝑖+1) 𝑓(𝑤2(𝑖+1)) 𝑓(𝑣𝑖+1) 𝑓(𝑦𝑖+1) 𝑓(𝑥𝑖+1) 
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0 ≤ 𝑖

≤
𝑛

2
− 2 

𝑠 + (11𝑖

+ 3)𝑑 

𝑠 + (11𝑖

+ 9)𝑑 

𝑠 + (11𝑖

+ 4)𝑑 

𝑠

+ (11𝑖

+ 8)𝑑 

𝑠 + 

(11𝑖

+ 10)𝑑 

𝑠

+ (11𝑖

+ 6)𝑑 

𝑠

+ (11𝑖

+ 7)𝑑 

𝑠

+ (11𝑖

+ 5)𝑑 

 

 

3.2. 𝒉Table Labeling of edges 𝑺(𝑨𝟐𝑷𝑺𝒏) 

Value of 𝑖 𝑔(𝑢𝑖𝑤𝑖) 𝑔(𝑤𝑖𝑢𝑖+1) 𝑔(𝑣𝑖𝑥𝑖) 𝑔(𝑣𝑖𝑦𝑖) 𝑔(𝑟𝑖𝑢2𝑖) 𝑔(𝑡𝑖𝑢2𝑖+1) 

1 ≤ 𝑖

≤ 𝑛 − 1 

 

2𝑠

+ 2(𝑞

− 1)𝑑

− (𝑓(𝑢𝑖)

+ 𝑓(𝑤𝑖)) 

2𝑠

+ 2(𝑞 − 1)𝑑

− (𝑓(𝑤𝑖)

+ 𝑓(𝑢𝑖+1)) 

− − − − 

0 ≤ 𝑖

≤
𝑛

2
− 1 

− − 2𝑠

+ 2(𝑞

− 1)𝑑

− (𝑓(𝑣𝑖)

+ 𝑓(𝑥𝑖)) 

2𝑠

+ 2(𝑞

− 1)𝑑

− (𝑓(𝑣𝑖)

+ 𝑓(𝑦𝑖)) 

2𝑠

+ 2(𝑞 − 1)𝑑

− (𝑓(𝑟𝑖)

+ 𝑓(𝑢2𝑖)) 

2𝑠

+ 2(𝑞 − 1)𝑑

− (𝑓(𝑡𝑖)

+ 𝑓(𝑢2𝑖+1)) 

Value of 𝑖 𝑔(𝑥𝑖𝑧𝑖) 𝑔(𝑦𝑖𝑠𝑖) 𝑔(𝑧𝑖𝑟𝑖) 𝑔(𝑠𝑖𝑡𝑖)   

1 ≤ 𝑖 ≤
𝑛

2
-1 

 

2𝑠

+ 2(𝑞

− 1)𝑑

− (𝑓(𝑥𝑖)

+ 𝑓(𝑧𝑖)) 

2𝑠

+ 2(𝑞 − 1)𝑑

− (𝑓(𝑦𝑖)

+ 𝑓(𝑠𝑖)) 

2𝑠

+ 2(𝑞

− 1)𝑑

− (𝑓(𝑧𝑖)

+ 𝑓(𝑟𝑖)) 

2𝑠

+ 2(𝑞

− 1)𝑑

− (𝑓(𝑠𝑖)

+ 𝑓(𝑡𝑖)) 

− − 

 

Thus, 𝑆(𝐴2𝑃𝑆𝑛) subdivision on  𝐴𝑃𝑆𝑛  when n is even and   the first pentogon starts from 𝑢2 and the last 

ends with 𝑢𝑛−1 admits (𝑆,d) magic labeling. 

 

Case 5: 𝑆′(𝐴3𝑃𝑆𝑛)  Subdivision   on path of (𝐴𝑃𝑆𝑛)  when n is odd and the first pentagon starts from 𝑢1 

and the last ends with 𝑢𝑛−1admits (𝑆,d) magic labeling 

Let 𝑉(𝐺) = {𝑢𝑖: 1 ≤ 𝑖 ≤ 𝑛}∪{𝑤𝑖 : 1 ≤ 𝑖 ≤ 𝑛}∪{𝑣𝑖:1 ≤ 𝑖 ≤ 𝑛 − 1}∪{𝑥𝑖, 𝑦𝑖: 1 ≤ 𝑖 ≤
𝑛−1

2
}and 𝐸(𝐺) =

{𝑢𝑖𝑤𝑖: 1 ≤ 𝑖 ≤ 𝑛 − 1} ∪ {𝑤𝑖𝑢𝑖+1: 1 ≤ 𝑖 ≤ 𝑛 − 1} ∪ {𝑥𝑖𝑣𝑖: 1 ≤ 𝑖 ≤
𝑛−1

2
} ∪ {𝑦𝑖𝑣𝑖: 1 ≤ 𝑖 ≤

𝑛−1

2
} ∪

{𝑥𝑖+1𝑢2𝑖+1: 1 ≤ 𝑖 ≤
𝑛−1

2
} ∪ {𝑦𝑖𝑢2𝑖: 1 ≤ 𝑖 ≤

𝑛−1

2
} 

Here 𝑝 =
7𝑛−5

2
 and 𝑞 = 4(𝑛 − 1) 

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

𝑔: 𝐸(𝐺) → {𝑑, 2𝑑, 3𝑑 … . .2(𝑞 − 1)𝑑   } to label the edges 
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3.2 . 𝒊Table Labeling of vertices 𝑺′(𝑨𝟑𝑷𝑺𝒏) 

Value of 𝑖 𝑓(𝑢2𝑖+1) 𝑓(𝑢2(𝑖+1)) 𝑓(𝑤2𝑖+1) 𝑓(𝑤2(𝑖+1)) 𝑓(𝑣𝑖+1) 𝑓(𝑦𝑖+1) 𝑓(𝑥𝑖+1) 

0 ≤ 𝑖

≤
𝑛 − 1

2
 

𝑠 + 7𝑖𝑑 − − − − − − 

1 ≤ 𝑖

≤
𝑛 − 1

2
 

− − − − 𝑠 + (7𝑖

+ 2)𝑑 

𝑠 + (7𝑖

+ 3)𝑑 

𝑠 + (7𝑖

+ 1)𝑑 

0 ≤ 𝑖

≤
𝑛 − 3

2
 

− 𝑠 + (7𝑖

+ 5)𝑑 

𝑠 + (7𝑖

+ 4)𝑑 

𝑠 + (7𝑖

+ 6)𝑑 

− − − 

 

3.2. 𝒋Table Labeling of edges 𝑺′(𝑨𝟑𝑷𝑺𝒏) 

Value of 𝑖 𝑔(𝑢𝑖𝑤𝑖) 𝑔(𝑤𝑖𝑢𝑖+1) 𝑔(𝑣𝑖𝑥𝑖) 𝑔(𝑣𝑖𝑦𝑖) 𝑔(𝑦𝑖𝑢2𝑖) 𝑔(𝑥𝑖+1𝑢2𝑖+1) 

1 ≤ 𝑖

≤ 𝑛 − 1 

 

2𝑠

+ 2(𝑞

− 1)𝑑

− (𝑓(𝑢𝑖)

+ 𝑓(𝑤𝑖)) 

2𝑠

+ 2(𝑞 − 1)𝑑

− (𝑓(𝑤𝑖)

+ 𝑓(𝑢𝑖+1)) 

− − − − 

0 ≤ 𝑖

≤
𝑛 − 3

2
 

 

− − − − − 2𝑠

+ 2(𝑞 − 1)𝑑

− (𝑓(𝑥𝑖+1)

+ 𝑓(𝑢2𝑖+1)) 

1 ≤ 𝑖

≤
𝑛 − 1

2
 

 

− − 2𝑠

+ 2(𝑞

− 1)𝑑

− (𝑓(𝑣𝑖)

+ 𝑓(𝑥𝑖)) 

2𝑠

+ 2(𝑞

− 1)𝑑

− (𝑓(𝑣𝑖)

+ 𝑓(𝑦𝑖)) 

2𝑠

+ 2(𝑞

− 1)𝑑

− (𝑓(𝑦𝑖)

+ 𝑓(𝑢2𝑖)) 

− 

 

Thus, 𝑆′(𝐴3𝑃𝑆𝑛) subdivision   on (𝐴𝑃𝑆𝑛)  when n is odd and   the first pentagon starts from 𝑢1 and the 

last ends with 𝑢𝑛−1 admits (𝑆,d) magic labeling. 

Case 6 
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𝑆 (𝐴3𝑃𝑆𝑛) Subdivision   of (𝐴𝑃𝑆𝑛)  when n is odd and   the first pentagon starts from 𝑢1 and the last ends 

with 𝑢𝑛−1admits (𝑆,d) magic labeling 

Let 𝑉(𝐺) = {𝑢𝑖: 1 ≤ 𝑖 ≤ 𝑛}∪{𝑤𝑖 : 1 ≤ 𝑖 ≤ 𝑛}∪{𝑣𝑖:1 ≤ 𝑖 ≤ 𝑛 − 1}∪{𝑥𝑖, 𝑦𝑖𝑧𝑖, 𝑠𝑖𝑟𝑖, 𝑡𝑖: 1 ≤ 𝑖 ≤
𝑛−1

2
}and 

𝐸(𝐺) = {𝑢𝑖𝑤𝑖: 1 ≤ 𝑖 ≤ 𝑛 − 1} ∪ {𝑤𝑖𝑢𝑖+1: 1 ≤ 𝑖 ≤ 𝑛 − 1} ∪ {𝑥𝑖𝑣𝑖: 1 ≤ 𝑖 ≤
𝑛−1

2
} ∪ {𝑦𝑖𝑣𝑖: 1 ≤ 𝑖 ≤

𝑛−1

2
} ∪ {𝑟𝑖+1𝑢2𝑖+1: 0 ≤ 𝑖 ≤

𝑛−3

2
} ∪ {𝑡𝑖𝑢2𝑖: 1 ≤ 𝑖 ≤

𝑛−1

2
}∪ {𝑥𝑖𝑧𝑖: 1 ≤ 𝑖 ≤

𝑛−1

2
} ∪ {𝑦𝑖𝑠𝑖: 1 ≤ 𝑖 ≤

𝑛−1

2
}∪{𝑧𝑖𝑟𝑖: 1 ≤ 𝑖 ≤

𝑛−1

2
} ∪ {𝑡𝑖𝑠𝑖: 1 ≤ 𝑖 ≤

𝑛−1

2
}  

Here 𝑝 =  
11𝑛−9

2
 and 𝑞 = 6(𝑛 − 1) 

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

𝑔: 𝐸(𝐺) → {𝑑, 2𝑑, 3𝑑 … . .2(𝑞 − 1)𝑑   } to label the edges 

 

3.2.  𝒌Table Labeling of vertices 𝑺 (𝑨𝟑𝑷𝑺𝒏) 

Value of 𝑖 𝑓(𝑢2𝑖+1) 𝑓(𝑢2(𝑖+1)) 𝑓(𝑤2𝑖+1) 𝑓(𝑤2(𝑖+1)) 𝑓(𝑣𝑖+1) 𝑓(𝑦𝑖+1) 𝑓(𝑥𝑖+1) 

0 ≤ 𝑖

≤
𝑛 − 1

2
 

𝑠 + 11𝑖𝑑 − − − − − − 

0 ≤ 𝑖

≤
𝑛 − 3

2
 

− 𝑠 + (11𝑖

+ 5)𝑑 

𝑠 + (11𝑖

+ 8)𝑑 

𝑠 + (11𝑖

+ 10)𝑑 

𝑠 + (11𝑖

+ 4)𝑑 

𝑠 + (11𝑖

+ 5)𝑑 

𝑠 + (11𝑖

+ 3)𝑑 

Value of 𝑖 𝑓(𝑟𝑖+1) 𝑓(𝑡𝑖+1) 𝑓(𝑧𝑖+1) 𝑓(𝑠𝑖+1) − − − 

0 ≤ 𝑖

≤
𝑛 − 3

2
 

𝑠 + (11𝑖

+ 1)𝑑 

𝑠 + (11𝑖

+ 7)𝑑 

𝑠 + (11𝑖

+ 2)𝑑 

𝑠 + (11𝑖

+ 6)𝑑 

− − − 

 

3.2 . 𝒍Table Labeling of edges 𝑺 (𝑨𝟑𝑷𝑺𝒏) 

Value of 𝑖 𝑔(𝑢𝑖𝑤𝑖) 𝑔(𝑤𝑖𝑢𝑖+1) 𝑔(𝑣𝑖𝑥𝑖) 𝑔(𝑣𝑖𝑦𝑖) 𝑔(𝑟𝑖+1𝑢2𝑖+1) 𝑔(𝑡𝑖𝑢2𝑖) 

1 ≤ 𝑖

≤ 𝑛 − 1 

 

2𝑠

+ 2(𝑞

− 1)𝑑

− (𝑓(𝑢𝑖)

+ 𝑓(𝑤𝑖)) 

2𝑠

+ 2(𝑞 − 1)𝑑

− (𝑓(𝑤𝑖)

+ 𝑓(𝑢𝑖+1)) 

− − − − 
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0 ≤ 𝑖

≤
𝑛 − 3

2
 

− − − − 2𝑠

+ 2(𝑞 − 1)𝑑

− (𝑓(𝑟𝑖+1)

+ 𝑓(𝑢2𝑖+1)) 

− 

1 ≤ 𝑖

≤
𝑛 − 1

2
 

 

− − 2𝑠

+ 2(𝑞

− 1)𝑑

− (𝑓(𝑣𝑖)

+ 𝑓(𝑥𝑖)) 

2𝑠

+ 2(𝑞

− 1)𝑑

− (𝑓(𝑣𝑖)

+ 𝑓(𝑦𝑖)) 

− 2𝑠

+ 2(𝑞

− 1)𝑑

− (𝑓(𝑡𝑖)

+ 𝑓(𝑢2𝑖)) 

Value of 𝑖 𝑔(𝑥𝑖𝑧𝑖) 𝑔(𝑦𝑖𝑠𝑖) 𝑔(𝑧𝑖𝑟𝑖) 𝑔(𝑠𝑖𝑡𝑖) − − 

1 ≤ 𝑖

≤
𝑛 − 1

2
 

 

2𝑠

+ 2(𝑞

− 1)𝑑

− (𝑓(𝑥𝑖)

+ 𝑓(𝑧𝑖)) 

2𝑠

+ 2(𝑞 − 1)𝑑

− (𝑓(𝑦𝑖)

+ 𝑓(𝑠𝑖)) 

2𝑠

+ 2(𝑞

− 1)𝑑

− (𝑓(𝑧𝑖)

+ 𝑓(𝑟𝑖)) 

2𝑠

+ 2(𝑞

− 1)𝑑

− (𝑓(𝑠𝑖)

+ 𝑓(𝑡𝑖)) 

− − 

 

Thus, 𝑆 (𝐴3𝑃𝑆𝑛)  subdivision on (𝐴𝑃𝑆𝑛)  when n is odd and   the first pentagon starts from 𝑢1 and the last 

ends with 𝑢𝑛−1 admits (𝑆,d) magic labeling. 

 

Theorem 3.3 Subdivision of the Quadrilateral snake graph  admits (𝑠, 𝑑) magic labeling. 

Proof: Case 1: 

 Let G =𝑆′(𝑄𝑛)be the graph obtained from a Quadrilateral snake graph by subdividing only the edges on 

the main path of the Quadrilateral snake graph. 

𝑉(𝐺) = {𝑣𝑖,: 1 ≤ 𝑖 ≤ 𝑛, 𝑦𝑗:1 ≤ 𝑗 ≤ 𝑛 − 1, 𝑢𝑖+1 : 0 ≤ 𝑖 ≤ 2𝑛 − 3} and  

𝐸(𝐺) = {(𝑣𝑖𝑦𝑖),(𝑦𝑖𝑣𝑖+1)(𝑢2𝑖𝑣𝑖+1): 1 ≤ 𝑖 ≤  𝑛 − 1 } ∪ {(𝑢2𝑖+1𝑣𝑖+1), (𝑢2𝑖+1𝑢2(𝑖+1)): 0 ≤ 𝑖 ≤ 𝑛 − 2}}. 

Here   𝑝 = 4𝑛 − 3 and 𝑞 = 5(𝑛 − 1) 

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

𝑔: 𝐸(𝐺) → {𝑑, 2𝑑, 3𝑑 … . .2(𝑞 − 1)𝑑   } to label the edges 

 

3.3. a Labeling of vertices Quadrilateral snake graph 𝑺′(𝑸𝒏) 

Value of 𝑖 
 

𝑓(𝑣𝑖+1) 

 

𝑓(𝑦𝑖+1) 

 

𝑓(𝑢𝑖+1) 

0≤ 𝑖 ≤ 𝑛 − 1 𝑠 + 4𝑖𝑑 − − 

0 ≤ 𝑖 ≤ 𝑛 − 2 − 𝑠 + 2(2𝑖 + 1)𝑑 − 

0 ≤ 𝑖 ≤ 2𝑛 − 3 − − 𝑠 + (2𝑖 + 1)𝑑 
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3.3. b Labeling of Edges of Quadrilateral snake graph  𝑺′(𝑸𝒏) 

Value 

of 𝑖 
𝑔(𝑣𝑖𝑦𝑖) 𝑔(𝑦𝑖𝑣𝑖+1) 𝑔(𝑢2𝑖𝑣𝑖+1) 

𝑔(𝑢2𝑖+1𝑣𝑖+1) 𝑔(𝑢2𝑖+1𝑢2(𝑖+1)) 

0 ≤ 𝑖

≤ n

− 2 

− − − 

2𝑠 + 

2(q − 1)𝑑 − 

(𝑓(𝑢2𝑖+1) +

𝑓(𝑣𝑖+1)) 

2𝑠 + 

2(q − 1)𝑑 − 

(𝑓(𝑢2𝑖+1)

+ 𝑓(𝑢2(𝑖+1)) 

1 ≤ 𝑖

≤ n

− 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(𝑢2𝑖) +

𝑓(𝑣𝑖)) 

− − 

 

Thus, Quadrilateral snake graph by subdividing only the edges on the main path of the Quadri-

lateral snake graph 𝑆′(𝑄𝑛) admits (𝑠, 𝑑) magic labeling. 

 

Case 2: 

The subdivision on all edges of quadrilateral snake graph admits (𝑠, 𝑑) magic labeling. 

 Let G = S (𝑄𝑛) be the subdivision graph of all the edges of quadrilateral snake graph 𝑄𝑛 

Now 𝑉(𝐺) = {𝑣𝑖: 1 ≤ 𝑖 ≤ 𝑛 ∪ 𝑦𝑗,𝑤𝑗:1 ≤ 𝑗 ≤ 𝑛 − 1 ∪ 𝑥𝑖:1 ≤ 𝑖 ≤ 2(𝑛 − 1)} 

𝐸(𝐺) = {(𝑣𝑖𝑦𝑖), (𝑦𝑖𝑣𝑖+1), (𝑣𝑖𝑥2𝑖−1), (𝑣𝑖+1𝑥2𝑖), (𝑤𝑖𝑢2𝑖−1), (𝑤𝑖𝑢2𝑖): 1 ≤ 𝑖 ≤ 𝑛 − 1 ∪ 

(𝑥𝑖𝑢𝑖): 1 ≤ 𝑖 ≤ 2(𝑛 − 1)} 

Here 𝑝 = 7𝑛 − 6 and 𝑞 = 8(𝑛 − 1) 

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

𝑔: 𝐸(𝐺) → {𝑑, 2𝑑, 3𝑑 … . .2(𝑞 − 1)𝑑   } to label the edges 

 

3.3. c Labeling of vertices Quadrilateral snake graph 𝑺(𝑸𝒏) 

𝑓(𝑣𝑛) = 𝑓(𝑣𝑛−1) + 5𝑑 

𝑓(𝑥2(𝑛−1)) =  𝑓(𝑉𝑛) + 𝑑 

Value of i 
 

𝑓(𝑣𝑖+1) 

 

𝑓(𝑦𝑖+1) 

 

𝑓(𝑤𝑖+1) 

 

𝑓(𝑥2𝑖−1) 

 

𝑓(𝑥2𝑖) 

 

𝑓(𝑢2𝑖−1) 

 

𝑓(𝑢2𝑖) 

0≤ 𝑖 ≤ 𝑛 − 2 
𝑠 + (7𝑖

+ 1)𝑑 
𝑠 + 7𝑖𝑑 

𝑠 + (7𝑖

+ 4)𝑑 

− − − − 

1 ≤ 𝑖

≤ 𝑛 − 1 

− − − 𝑠 + (7𝑖

− 5)𝑑 

− 𝑠 + (7𝑖

− 4)𝑑 

𝑠 + (7𝑖

− 2)𝑑 

1 ≤ 𝑖

≤ 𝑛 − 2 
− 

− − − 𝑠 + (7𝑖

− 1)𝑑 

− − 

 

 

 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR250134971 Volume 7, Issue 1, January-February 2025 13 

 

3.3. d Labeling of vertices Quadrilateral snake graph 𝑺(𝑸𝒏) 

Value of i 𝑔(𝑣𝑖𝑦𝑖) 𝑔(𝑦𝑖𝑣𝑖+1) 𝑔(𝑣𝑖𝑥2𝑖−1) 𝑔(𝑣𝑖+1𝑥2𝑖) 𝑔(𝑤𝑖𝑢2𝑖−1) 𝑔(𝑤𝑖𝑢2𝑖) 𝑔(𝑥𝑖𝑢𝑖) 

1 ≤ i

≤ 𝑛 − 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(𝑣𝑖)

+ 𝑓(𝑥2𝑖−1)) 

2𝑠 + 

2(q − 1)𝑑 − 

(𝑓(𝑥2𝑖)

+ 𝑓(𝑣𝑖+1)) 

2𝑠 + 

2(q − 1)𝑑 − 

(𝑓(𝑤𝑖)

+ 𝑓(𝑢2𝑖−1)) 

2𝑠 + 

2(q − 1)𝑑 − 

(𝑓(𝑤𝑖)

+ 𝑓(𝑢2𝑖)) 

 

− 

1 ≤ i

≤ 2(𝑛 − 1) 
− − − − − − 

2𝑠 + 

2(q − 1)𝑑

− 

(𝑓(𝑥𝑖) +

𝑓(𝑢𝑖)) 

Thus the subdivision graph of the Quadrilateral snake graph 𝑆(𝑄𝑛) admits (𝑠, 𝑑) magic labelling. 

Example 3.3.b Subdivision of quadrilateral snake graph  𝑆(𝑄6) 

 

 
Figure 3.3. b Subdivision of quadrilateral snake graph  𝑺(𝑸𝟔) 

 

4. Conclusion: 

In this study, a (𝑠, 𝑑) Magic Labeling has been discovered for a few graphs such as Subdivision on 

pentagonal snake graph, Alternate pentagonal snake graph and Quadrilateral snake graph Future research 

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