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Abstract: In this paper, we discuss the concept of graceful labeling and n-edge magic labeling and prove the 

existence of graceful labeling and n-edge magic labeling for Modified extended duplicate graph of star graph by 

presenting algorithms. 

I. INTRODUCTION 
Graceful labeling was introduced by Rosa [7].The famous conjecture in graceful labeling is “all trees 

are graceful”.0-Edge magic labeling is king of labeling for some class of graphs introduced by Jayapriya and 

Thirusangu[1]. NeelamKumari, SeemaMehra introduced 1-edge magic labeling of path, cycle, double star [4] 

and n-edge magic labeling for path, cycle and sun graph[5].Vijayakumar et.al, introduced extended duplicate 

graph of a star and proved the existence of harmonious labeling [6].  Motivated by this study, in this paper we 

discuss graceful labeling and n-edge magic labeling for Modified extended duplicate graph of star graph. 

 

II. PRELIMINARIES 

 
In this section, we discuss the basic notion of graceful labeling and n-edge magic labeling. 

 

Definition 2.1:(Graceful labeling)[7] 

A graceful labeling of a graph G with q edges is an injection f: V (G) → {0, 1, 2,…,q} such that when 

each edge xy∈ E(G) is assigned the label  𝑓 𝑥 − 𝑓(𝑦) , all of the edge labels are distinct. 

Definition 2.2: (star graph)[6] 

 The star graph is a complete bipartite graph 𝐾1,𝑚   where m represents the number of vertices and 𝑆𝑚  

has m-1 edges. 

Definition 2.3: (Duplicate graph)[6] 

Let G(V,E) be a simple graph. A duplicate graph of G is DG = (V1,E1), where the vertex set 𝑣1 = 𝑣 ∪
𝑣 ′  and𝑣 ∩ 𝑣 ′ = ∅ and 𝑓: 𝑣 → 𝑣 ′  is bijective (for v ∈ V , we write f(v) = 𝑣 ′  for convenience) and the edge set E1 

of DG is defined as: the edge ab is in E if and only if both 𝑎𝑏′and 𝑎′𝑏 are edges in E1. 

Definition 2.3:(Extended duplicate graph of star)[6] 

The extended duplicate graph of star denoted by EDG(Sm), is obtained from the duplicate graph of star 

joining  𝑣1 𝑎𝑛𝑑 𝑣1
′ . 

 

 
 

 

Definition 2.4:(Modified extended duplicate graph of star) 

           The modified extended duplicate graph of star is obtained from the duplicate graph of star by joining 

𝑣1 𝑎𝑛𝑑 𝑣1
′ with 𝑃2. 
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Definition 2.4:(Edge magic labeling)[4] 

An edge magic labeling of a (p,q)-graph G is a bijective function 𝑓: 𝑉(𝐺)  𝐸 𝐺 → {1,2, … , 𝑝 + 𝑞} 

such that f(u)+f(v)+f(uv)=k is a constant for any edge uv of G. In such a case, G is said to be edge-magic and k 

is called the valence of f. 

Definition 2.5:(n-edge magic labeling)[4] 

 Let f:V→{-1,n+1} and f*:E→{n} such that for all uv∈E, f*(uv)=f(u)+f(v)=n then the labeling is said to 

be n-edge magic labeling. 

III. MAIN RESULTS 

 
In this section we discuss about the existence of graceful labeling and n-edge magic labeling for 

Modified EDG(Sm). 

ALGORITHM 3.1: 
Input: Modified EDG(Sm) 

Procedure: (Vertex labeling for Modified EDG(Sm)) 

for i= 1 to m do 

V ← {𝑣𝑖 ∪ 𝑤 ∪ 𝑣𝑖
′} 

end for 

fori= 1 to m-1  do 

E1 ← {𝑣1, 𝑣𝑖+1
′ } 

end for 

for i= 1 to m-1   do 

E2 ← {𝑣1
′ , 𝑣𝑖+1} 

end for 

E3 ← {𝑣1, 𝑤} 

E4 ← {𝑤, 𝑣1
′ } 

E ← 𝐸1  𝐸2  𝐸3  𝐸4 

for i= 1 to m do 

𝑣𝑖← (i-1) 

end for 

for i= 1 to m   do 

𝑣𝑖
′← m+(i-1) 

end for 

end procedure 

Output: Labeled vertices of Modified EDG(Sm) 

 

Theorem 3.1:ModifiedEDG(Sm), 𝑚 ≥ 3, admits graceful labeling. 

Proof:By the structure of Modified EDG(Sm), it is clear that Modified EDG(Sm)has 2m+1 vertices and 2m 

edges.All the vertices of Modified EDG(Sm) are labeled, using algorithm 3.1. In order to obtain the edge labels, 

define the induced function f*:E→ {1,2, ……𝑞} such that f*(uv)=  𝑓 𝑢 − 𝑓(𝑣)  for everyuvϵE.Using the 

definition of the induced function all the 2m edges receives the labels as follows: 

i. 𝑓𝑜𝑟 1 ≤ 𝑖 ≤ 𝑚 − 1  ,       𝑣1𝑣𝑖+1
′ = 𝑚 + 𝑖 

ii. 𝑓𝑜𝑟 1 ≤ 𝑖 ≤ 𝑚 − 1    ,      𝑣𝑖
′𝑣𝑖+1 = 𝑚 − 𝑖 

iii. 𝑣1 𝑤 = 2𝑚 

iv. 𝑤 𝑣1
′ = 𝑚 

Clearly, all the edge labels are distinct from 1 to 2m.Hence Modified EDG(Sm) admits graceful labeling. 

Example 3.1: Graceful labeling for Modified EDG(S4) 
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FIGURE 3.1 

ALGORITHM 3.2: 
Input: Modified EDG(Sm) 

Procedure:(Vertex labeling for Modified EDG(Sm)) 

for i= 1to m   do   𝑣 ← {𝑣𝑖 ∪ 𝑣𝑖
′} 

end for 

for i= 2 to m   do 

𝑣𝑖   ← 𝑛 + 1 

end for 

for i=2 to m   do 

           𝑣𝑖
′ ← 𝑛 + 1 

end for 

𝑣1 ←  −1 

          𝑣1
′ ←  −1 

           𝑤 ← 𝑛 + 1 

end procedure 

Output: Labeled vertices of Modified EDG(Sm) 

Theorem 3.2:Modified EDG(Sm), m≥ 3 admits n-edge magic labeling. 

Proof:By the structure of Modified EDG(Sm), it is clear that Modified EDG(Sm) has 2m+1 vertices and 2m 

edges.All the vertices of Modified EDG(Sm) are labeled, using algorithm 3.2. 

In order to obtain the edge labels, define the induced function f*: E→ {𝑛} such that f*(uv) = f(u)+f(v) 

for every uv∈E. Using the definition of the induced function all the 2m edges receives the labels as n. 

Hence Modified EDG(Sm)admits n-edge magic labeling. 

Example 3.2: n-edge magic labeling for Modified EDG(Sm) 

 

                         FIGURE 3.2 

 

 

 

 

IV. CONCLUSION 
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 In this paper we have discussed the concept of graceful labeling and n-edge magic labeling and prove 

the existence of graceful labeling and n-edge magic labeling for Modified extended duplicate graph of star graph 

by presenting algorithms and examples. 
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