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Abstract 
 

A graph with p vertices and q edges is called total edge-magic if there is a 
bijection f: V∪E → {1,2,…,p + q} such that there exists a constant ‘s’ for an y 
(u, v) in E satisfying f(u) + f(u. v) + f(v) = s . A total edge magic graph is 
called a super edge magic graph if f (V(G)) = { 1,2,……p}. In this paper, we 
combine the spider graphs Sm,2 (m>0) with stars Sn (n>1) forming new graphs 
and show them to be super edge magic. 
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Introduction 
All graphs considered here are finite simple and undirected .The vertex set and edge 
set are denoted by V(G) and E(G) respectively. Our notations and terminology are as 
in [2]. We refer to [3], [4] and [5] for some basic concepts. Labeled graphs form 
useful models for a wide range of applications such as coding theory, X-ray 
crystallography, radar, astronomy, circuit design, communication network addressing 
and database management [1]. 
 Edge-magic total labeling was introduced by Kotzig and Rosa[1].A graph with p 
vertices and q edges is called total edge-magic if there is a bijection  
f: V∪E → {1,2,……..,p+q} with the property that there exists a constant ‘s’ for any 
edge (u,v) in E satisfying f(u) + f(u,v) + f(v)= s. s is called the magic sum of f. 
 Wallis et. al.[4] showed that all paths Pn and all n-suns are edge magic total. They 
also proved that the complete graph K4 is not total edge magic and gave edge magic 
total labelings for K3, K5 and K6 for all feasible values of k. 
 The concept of super edge magic graphs was introduced by Hikoe Enomoto et al., 
in 1998[3]. A total edge magic graph is called a super edge magic graph if f (V(G)) = 
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{ 1,2,……p} and f (E(G)) = { p+1,p+2,……q}. It is conjectured that all trees are 
super edge magic and Enomoto et.al. showed that the conjecture is true for all trees 
with less than 16 vertices[3].They also proved that the complete graphs Kn are super 
edge magic if and only if n =1,2 or 3.Spider graphs Sm,n (m≥1, n≥1) have m legs of 
length n and stars are Sm,1 graphs. 
 In this paper, super edge magic graphs by combining stars with the outer vertices 
of spider graphs are obtained.  
 
 
Main Results  
Theorem 2.1: The graph S2,2 *Sn is super edge magic ,where S2,2 is a spider graph on 
five vertices and Sn is a star graph with n+1 vertices, for n ≥ 2. 
 
Proof: Let v1, v2 ,v3,…,v5 be the vertices of the spider S2,2 with the label v1 denoting 
the center and v4 , v5 referring the outer vertices and v2, v3 representing the inner 
vertices. Connect the center of the star Sn with the vertex v5 and name the other n 
vertices of Sn , by giving the labels v6, v7 ,v8,…,vn+5 continuously starting from one 
pendant vertex till the last pendant vertex. . The new graph formed is denoted by S2,2 
*Sn and we can see that it is a tree on n+5vertices and n+4 edges. The labeling f on the 
vertices of S2,2*Sn defined by  
 f(vi) = 3 for i =1; f(vi) = i + 3+n for i =2; 
 f(vi) = i +n for i =3; f(vi) = 2 for i =4, 
 f(vi) = 1 for i =5; f(vi) = i - 2 for 6 ≤ i ≤ n+4, 
 f(vi) = i - 1 for i = n+5, is a super edge magic labeling for the graph S22 * Sn. 
 
 Here it can observe that s = (2n + 14). 
 
Theorem 2.2: S3,2 *Sn is super edge magic, where S3,2 is a spider graph on seven 
vertices and Sn is a star with n+1 vertices, for n ≥ 2. 
 
Proof: Consider v1, v2 ,v3,…,v7 as the vertices of the spider S3,2 and use the label v1 to 
denote the center and v5, v6 , v7 to refer to the outer vertices and v2, v3 ,v4 to represent 
the inner vertices. Attach the center of the star Sn with the vertex v7 and name the 
other n vertices of Sn , by giving the labels v8, v9 ,v10,…,vn+7 continuously starting from 
one pendant vertex till the last pendant vertex. . The new graph formed is denoted by 
S3,2 *Sn and we can observe that it is a tree with n+7 vertices and n+6 edges.  
 
 The following labeling f on the vertices of S3,2 * Sn given by  
 f(vi) = 3 for i =1; f(vi) = n + 6 for i =2, 
 f(vi) = 2 for i =3;f(vi) = n + 3 for i =4, 
 f(vi) = 4 for i =5; f(vi) = n + 5 for i =6, 
 f(vi) = 1 for i =7;f(vi) = i - 3 for 8 ≤ i ≤ n+5, 
 f(vi) = n + 4 for i =n+6;f(vi) = n + 7 for i =n+7, 
is a super edge magic labeling for the graph S3,2 * Sn, where s = (2n + 18).  
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Theorem 2.3: If Sn is a star graph with (n + 1) vertices and S4, 2 is a spider graph on 
nine vertices then the graph S4,2 * Sn is super edge magic, for n ≥ 2. 
 
Proof: Allow the labels v1, v2 ,v3,…,v9 to stand for the vertices of the spider S4,2 . Make 
the label v1 represent the center and v6, v7 , v8, v9 refer to the outer vertices and v2, v3 , 
v4, v5 signify the inner vertices. Join the center of the star Sn with the vertex v9 and 
name the other n vertices of Sn , by giving the labels v10, v11,v12,…,vn+9 continuously 
starting from one pendant vertex to the last pendant vertex. . The new graph formed is 
symbolized by S4,2 * Sn and it can be easily verified that is a tree with n+9 vertices and 
n+8 edges. Construct the labeling f on the vertices of S4,2 * Sn in the following way.  
 f(vi) = 4 for i =1; f(vi) = 11 for i =2, 
 f(vi) = 7 for i =3; f(vi) = 6 for i =4, 
 f(vi) = 3 for i =5;f(vi) = 1 for i =6, 
 f(vi) = 2 for i =7; f(vi) = 10 for i =8, 
 f(vi) = 5 for i =9; f(vi) = 8 for i =10, 
 f(vi) = 9 for i =11;f(vi) = i for 12 ≤ i ≤ n+9, 
 
 This is a super edge magic labeling for the graph S4,2 * Sn . Furthermore, the magic 
sum s = (2n + 24). 
 
Theorem 2.4: When Sn is a star on n+1 vertices and S5,2 is a spider with eleven 
vertices then for n ≥ 2 the graph S5,2 * Sn is super edge magic . 
 
Proof: Now let us have v1, v2 ,v3,…,v11 for the vertices of the spider S5,2 with the label 
v1 indicating the center and v7 , v8, v9 , v10, v11 denoting the outer vertices and v2, v3 , v4, 

v5 , v6 representing the inner vertices. Fix the center of the star Sn with the vertex v11 

and give names to the other n vertices of Sn , by giving the labels v12, v13, v14,…,vn+11 

incessantly starting from one pendant vertex to the last pendant vertex. . The new 
graph formed is chosen as S5,2 * Sn and it can be easily established that it is a tree with 
n+11 vertices and n+10 edges. Create the labeling f on the vertices of S5,2 * Sn in the 
subsequent way.  
 f(vi) = 8 for i =1; f(vi) = 1 for i =2, 
 f(vi) = 2 for i =3; f(vi) = 4 for i =4, 
 f(vi) = 7 for i =5; f(vi) = 3 for i =6, 
 f(vi) = 6 for i =7; f(vi) = 11 for i =8, 
 f(vi) = 10 for i =9; f(vi) = 9 for i =10, 
 f(vi) = 5 for i =11; f(vi) = i for 12 ≤ i ≤ n+11, 
 
 This is a super edge magic labeling for the graph S5,2 * Sn .  
 Besides, the magic sum s = (2n + 28). 
 
 
Concluding remarks  
We are further investigating on the super edge-magic labelings of the subsequent 
graphs. An interesting open problem is whether it is possible to find a super edge-
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magic labeling for a general tree Sm,2 * Sn for m > 2 , n > 1. 
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