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Abstract -  Let G=(V,E) be an arbitrary graph on p vertices and q edges. The edge magic total labeling of G is a bijection 

f:V(G)∪E(G) → {1,2,...,p+q} such that f(u)+f(v)+f(uv)=k for every uv ∈ E(G) and some positive integer k. The 

constant k is called the magic constant of the labeling. The labeling is called super if f(V(G)) = {1,2,...,p}. This 

paper concerns about the super edge-magic total labeling of branched-prism graph, denoted by (�� 	� 	���	⊙ 	
����� , 
and shows that the magic constant k = 5mn+5m+1/2(m+1)+1, for odd m, m ≥ 3 and n ≥ 1. 

. 
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I. INTRODUCTION 

All graphs in this paper are considered simple, 

undirected and finite. A graph labeling is a mapping 

from the vertex set and/or edge set of graph to some 

positive integers called labels. If the domain of the 

labeling is the vertex set (or edge set) then the 

labeling is called vertex labeling (or edge labeling). 

The labeling is called total if the domain is the set of 

all vertices and edges [1].   

Let G=(V,E) be an arbitrary graph on p vertices 

and q edges. The bijection f:V(G)∪E(G) → 

{1,2,...,p+q} such that f(u)+f(v)+f(uv)=k for 

every uv∈E(G) and some positive integer k is 

called the edge-magic total labeling of G. The 

positive integer k is called the magic constant 

and w(uv) = f(u)+f(v)+f(uv) is called the edge-

weight of uv. If f(V(G)) = {1,2,...,p} then the 

labeling is called super [2]. Other notations and 

definitions in this paper refer to [3]. 

There are many interesting results regarding the 

super edge magic labeling of various types of 

graphs. Recent survey regarding the graph labeling 

can be seen in an updated survey by Gallian [5]. In 

[6], Sugeng has shown that the generalized prism 

graph, denoted by�
 	� 	�� has a super edge-magic 

total labeling if �	in odd, for m ≥ 3 and r ≥ 2. In this 

paper, it will be shown that the branched-prism 

graph, denoted by ��
 	� 	��� 	⊙	������ has a super 

edge-magic total labeling for odd m, m ≥ 3 and n ≥ 

1. 

II. MATERIALS AND METHODS 

2.1. Cartesian Product (cross) 

Cartesian product (cross) of graph �� ����, ��� and �� � ���, ��� is a graph � � �� ���. � � �� ��� and two vertices	���, ��� and ���, ��� 

in graph � are incidence if and only if one of this 

condition is happened, there are �� 	� �� and ���� ∈ �� or �� 	� �� and ���� ∈ ��[4]. 

2.2. Corona Product 

Let two graphs � and � with ���� 	→	 !�, !�,"	"	"	, !�# and ���� →  $�, $�,"	"	"	, $
#.  
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Definition a graph with the vertex ���%� → $%�, $%�,"	"	"	, $%
# where �% is & duplicate from graph �. Graph � ⊙ � have the set of vertex 

��� ⊙ �� � ����⋃)���%�,�
%*�  

and the set of edge ��� ⊙ ��
� ����⋃)���%�⋃+!%$%,-1 / 0 / �, $% ∈ ���%�1�

%*� ,	 
with �%  is duplicate of graph �.	 It can be find	|��� ⊙��| � |����| 3 |����| � |����| and |��� ⊙ ��| �|����| 3 |����| � |����| 3 |����| � |����|. 

2.3. Super Edge Total Labeling Graph 

Graph G denote G=(V,E) on 4 vertices and 5 

edges is edge total labeling if it can make one of 

bijection of 6 ∶ 	�	��� ∪ 	���� 	→ 	 1, 2,"	"	"	, 4	 3	5#. Furthermore, to any edge ��	 ∈ 	����, edge 

weight :���� � 	6	��� 3 	6	���� 3 	6	��� � ; is 

constant. 6	is super edge total labeling in graph G 

if 6:���� →  1,2,… , 4#.  
Theorem 1 [2] A (p,q)graph G admits a edge-magic 

vertex labeling if and only if  there  exists  a  bijection 

f:V(G)→{1,2,...,p} such that the set 

S={f(u)+f(v)|uv∈E(G)} consists of q consecutive 

integers. In such a case, f can be extends to a super 

edge-magic total labeling of G with constant k=p+q+s, 

where s= min{S}, where S = {k-(p+1),k-(p+2),...,k-

(p+q)}. 

III. RESULTS AND DISCUSSIONS 

Let Cm, P2 and ������ be a cycle on m vertices, a 

path on 2 vertices and a complement of complete 

graph on n vertices, for odd m, m ≥ 3 and n ≥ 1, 

respectively. The branched prism graph, denoted 

by � � ��
 � ��� ⊙	������, is coming from the corona 

operation between the prism graph �
 	� 	�� and ������ for odd m, m ≥ 3 and n ≥ 1 (see Figure 3.1). 

The vertex set and edge set of H are as follows.  

 

   

 	���� � +�%,, , �%,,,>|	1 / & / 2, 1 / 0 / �,1 / ; / ?1,���� � +�%,,�%,,@�, �%,
�%,�, ��,,��,,, �%,,�%,,,> , �%,
�%,
,>|	1 / & / 2, 1 / 0 / � A 1, 1 / ; / ?1. 
 

 
Figure 3.1 The Branched Prism Graph	

 

In the following theorem, it is determined that the 

branched prism graph � � ��
 � ��� ⊙	������ admits 

the super edge-magic total labeling for odd m, m ≥ 3 

and n ≥ 1.  

Theorem 2.1 There exists some super edge-magic 

total labeling in the branched prism graph � �

��
 � ��� ⊙	������	for odd m, m ≥ 3 and n ≥ 1. The 

magic constant of the labeling is k = 

5mn+5m+1/2(m+1) +1.  

Proof. 

From the definition of branched prism graph H, it 

clear that |V(H)| = 2mn+2m and |E(H)|=2mn+3m. 
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Define the bijection f:V(H)∪E(H)→{1,2,..., 4mn+5m} as follows.  

 

 

6���,%,,� � B & 3 12 3 ��0 A 1� 6CD	CEE	&, 1 / & / �, F?E	1 / 0 / ?� 3 & 3 12 3 ��0 A 1� 6CD	G�G?	&, 2 / & / � A 1,F?E	1 / 0 / ?
			 

 

 

6���,%� � HI
J�? 3 � 3 &2 												6CD	CEE	&, 1 / & / �,
�? 3 &2 										6CD	G�G?	&, 2 / & / � A 1,	

 

 

6���,%� �
HKI
KJ �? 3 2�																																																									6CD	& � 1�? 3 � 3 � 3 & A 12 			6CD	G�G?	&, 2 / & / � A 1,
�? 3 � 3 & A 12 																						6CD	CEE	&, 3 / & / �  

 

 

6���,%,,� �
HKK
I
KKJ �? 3 2� 3	� A 12 3 ��0 A 1�					6CD	& � 1	F?E	1 / 0 / ?�? 3 3� 3 ��0 A 1�							6CD	& � 2	F?E	1 / 0 / ?, ,
�? 3 2� 3	� 3 & A 22 3 ��0 A 1�			6CD	CEE	&, 3 / & / �, F?E	1 / 0 / ?,
�? 3 2� 3	& A 22 3 ��0 A 1�			6CD	G�G?	&, 4 / & / � A 1, F?E	1 / 0 / ?.

 

 

 

The vertex labeling of H is given in Figure 3.2. 

 
Figure 3.2 The vertex labeling of H 



On Super Edge Magic Total Labeling of the Branched Prism Graph 

 

Vol. 16 No. 2 September 2019                     ISSN: 2509-0119 206 

From this vertex labeling, it is obtained that S = { 

f(x)+f(y) | xy ∈ E(H)} = {mn+1+1/2(m+1), 

mn+2+1/2(m+1), ..., 3mn+3m-1+1/2(m+1), 

3mn+3m+1/2(m+1)}. It can be easily seen that the members 

of S form an arithmetic progression with difference 1, and 

therefore, S consists of consecutive integers. From Theorem 

1, we can construct the edge labeling of H such that H 

admits super edge-magic total labeling as follows.  

Define f(E(H)) = {2mn+2m+1, 2mn+2m+2,..., 

4mn+5m}, where the smallest label 2mn+2m+1 is given to 

the edge with the largest member of S, 3mn+3m+1/2(m+1), 

the second smallest label 2mn+2m+2 is given to the edge 

with the second largest member of S, 3mn+3m-1+1/2(m+1). 

The process continues until the largest label 4mn+5m is 

given to the edge with the smallest member of S, 

mn+1+1/2(m+1). Moreover, it can be shown that the 

constant k = 2mn+2m+1 + 3mn+3m+1/2(m+1) = 

5mn+5m+1+1/2(m+1). Therefore, the branched prism 

graph � � ��
 � ��� ⊙	������ admits the super edge-

magic total labeling for odd m, m ≥ 3 and n ≥ 1. 

IV.  CONCLUSIONS 

In this paper, it has been shown that the branched 

prism graph � � ��
 � ��� ⊙	������ admits the super 

edge-magic total labeling for odd m, m ≥ 3 and n ≥ 

1.  
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