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Abstract – Graph labeling is an assignment of integers to the 

vertices or edges, or both, subject to certain conditions. 

Formally, for a given a graph G, a vertex labeling is a function 

mapping vertices of G to a set of labels. A graph with such a 

function defined is called a vertex-labeled graph. This paper 

introduces the fuzzy vertex magic graphs and establishes fuzzy 

vertex magic labelling for simple graphs, path graphs and 

cycle graphs.  
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I. INTRODUCTION 
 

Graph labeling was first introduced in the late 1960s. In 

the intervening years dozens of graph labeling techniques 

have been studied in over 1000 papers. The most complete 

recent survey of graph labeling is [4]. In crisp graph, the 

labeling f of a graph is a mapping from the graph elements 

to numbers. The domain of the labeling is the set of vertices 

and edges which is always mapped to positive integers, i.e. 

f: V(G) U E(G) .N  Such labeling is called total 

labeling. 

Magic labeling were introduced by Sedl´aˇcek in 1963 

[12]. He defined the graph to be magic, if the edges can be 

labelled with real numbers in such a way that the sum of the 

labels of the edges incident to a vertex is the same 

,independent of the choice of the vertex. In [4]Kotzig and 

Rosa defined magic labeling which was called as edge 

magic labeling by Ringel and Llado. They defined the 

magic labelling to be a total labelling in which the labels are 

pair wise different integers from 1 to ( ) ( )V G E G such that 

the sum of the labels of an edge and its two end points 

equals a constant. This type of labelling is called edge- 

magic. It is called vertex magic, if the sum of all labels 

associated with a vertex is the same, independent of the 

vertex. Numerous other authors have explored diverse types 

of different magic graphs. 

Fuzzy graphs are generalizations of graphs. In graphs two 

vertices are either related or not related to each other. 

Mathematically, the degree of relation-ship is either 0 or 

1.While in fuzzy graphs, the degree of relationship takes 

values from [0, 1]. A fuzzy graph has ability to solve 

uncertain problems in a wide range of fields. Exponential 

growth in the theory has been showing its utilization within 

mathematical sciences as well as it brings in to play 

important role in technology. The first definition of a fuzzy 

graph was introduced by Kaufmann in 1973. Fuzzy graphs 

have many more applications in modeling real time systems 

where the level of information inherent in the system varies 

with different levels of precision. Azriel Rosenfeld in 1975 

[11] developed the structure of fuzzy graphs and obtained 

analogs of several graph theoretical concepts like bridges 

and trees. Further Sunitha [15] established some 

characterization of fuzzy trees using fuzzy bridges and 

fuzzy cut nodes. Nagoorgani et. al [8,9]introduced the 

concepts of fuzzy labeling graphs, fuzzy magic graphs. 

Many other researchers have investigated different forms of 

magic graphs. For example see Selvam Avadayappan [1] et 

al., B.M. Stewart [14]et al. 
  

II. PRELIMINARIES 
 

Definition 2.1 

A fuzzy graph ),( G  is a pair of functions 

]1,0[:]1,0[:  VVandV  ,where for all 

u, v V ,we have )()(),( vuvu   . 

Definition 2.2 
A path P in a fuzzy graph is a sequence of distinct nodes 

nvvv .,........., 21 such that ),( 1ii vv >0;

1;1  nhereni is called the length of the path P. The 

consecutive pairs ),( 1ii vv are called the edge of the path. 

A path P is called a cycle if .31  nandvv n  
Definition 2.3 

A cycle is called a fuzzy cycle if it contains more than 

one weakest arc. The degree of a vertex v is defined as

.),()(
,





Vuvu

vuvd 

 
Definition 2.4 
 

A fuzzy graph G = (  , ) is complete if ,

.,)()(),( Vvuvuvu    
Definition 2.5  

A graph ),( G
 
is called fuzzy labelling graph if 

: (0,1] : (0,1]V and V V   
 

is objective 

functions with the membership degree of vertices and edges 

are different and .,)()(),( Vvuvuvu    

Definition 2.6 
A fuzzy labelling graph is said to be fuzzy vertex magic 

graph if ),()(),( wvvvu    has a same magic value 

for all Vwvu ,,  which is denoted as m0(G). 

Example: 

 
Fig. 1. 
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Here 62.0)()()( 21141  vvvvv   

62.0)()()()( 3242221  vvvvvvv   

62.0)()()( 43332  vvvvv   

62.0)()()()( 4144243  vvvvvvv   

Hence the graph is fuzzy vertex magic. 

Definition 2.7 
A fuzzy labelling graph G is said to be fuzzy totally magic 

if and only if there exist a fuzzy labelling f which is both 

fuzzy edge magic with magic value M0 and fuzzy vertex 

magic with magic value m0. It is not required that Mo=mo. 

Example 1 

The trivial example is the fuzzy graph consisting of only 

one vertex. 

Example  2:  3-vertex cycle C3 

 

Fig. 2. 

 

Example 3: P3 

 
Fig. 3. 

 

Definition 2.8 

A cycle graph
*G  is said to be a fuzzy vertex magic 

cycle if it is fuzzy vertex magic. 

Example : 

 
Fig. 4. 

 

Here 26.0)()()( 41121  vvvvv   

Similarly for other vertices also )(
0

Gm 26.0  

Proposition 2.9 
Regular fuzzy graph is not fuzzy vertex magic. 

Proof 

Since kvdG )( ,for all Vv s 

Also for’ k’ regular fuzzy graph tconsv tan)(  and 

tconsvu tan),(  for all Vvu ,  

which is not possible in fuzzy labelling. Since for fuzzy 

labelling graphs ),()( vuandv  are distinct for every 

vertex and edge.
 

But for fuzzy vertex magic for every Vv  ,

),()(),( wvvvu    is same.
 

Hence every regular fuzzy graph is not fuzzy vertex 

magic 

Proposition 2.10 
Every totally regular fuzzy graph is fuzzy vertex magic 

if  is not a constant function. 

Proof 
Suppose   is not a constant function, 

Now, the total degree of the vertex is

)()()(),()( uuduvuutd
Vu

GG  


 

Let G be the totally regular fuzzy graph. Then the total 

degree of every vertex is same. 

(i.e.) kutdG )( even if  is not a constant function. 

Therefore 



Vu

G Gmuvuutd )()(),()( 0 .  

(i.e.) the total degree is equal to the magic value of fuzzy 

labelling graph. 

Hence the totally regular fuzzy graph is fuzzy vertex 

magic. 

Example 

By considering Fig. 1. 

Here )(Gmo is same for 4321 vvvv
 

(i.e.) )()()()( 4321 utdutdutdutd GGGG 
 

Proposition 2.11 
Every complete fuzzy graph is not fuzzy vertex magic. 

Proof 
Since for complete fuzzy graph, every edge has 

)()(),( vuvu    

(i.e.) the labels of vertices and edges are not distinct 

But for fuzzy labelling graph, labels of the vertices and 

edges are distinct. 

So complete fuzzy graph is not fuzzy labelling and so not 

fuzzy vertex magic. 

Theorem 2.12 
If the fuzzy labelling graph G has an isolated edge or 

two isolated vertices then G is not fuzzy vertex magic. 

Proof 
First suppose that the fuzzy labelling graph G has an 

isolated edge vw then  

),()()(&),()()( 0 vwwwmwvvvmo  

But for any fuzzy vertex magic graph )()( wmvm oo 
 

This is possible only when )()( wv  
,
Which is 

impossible, Since G is a fuzzy labelling graph. Hence G is 

not fuzzy vertex magic. 

If the fuzzy labelling graph G has two isolated vertices 

Then )()( wmvm oo  is possible only when 

)()( wv   Which is impossible, Since G is a fuzzy 

labelling graph. Hence G is not fuzzy vertex magic. 

Theorem 2.13 

A path nP is fuzzy vertex magic if n is odd and .3n  

 



  

Copyright © 2017 IJASM, All right reserved 

3 

International Journal of Applied Science and Mathematics 

Volume 4, Issue 1, ISSN (Online): 2394-2894 

Proof 
Let n be an odd integer  

Let Pn be a path with length 

nnn vvvvvvvvvvn 13221321 ...,&.......&3  are the 

vertices and edges of Pn. 

Let ]1,0(z  such that one can choose 

601.0&51.0  nifznforz  

If the length of the path Pn is odd, 

Then the fuzzy vertex magic labelling is defined as 

follows 

znv )12()( 1   

zinvi )2()(  for ni 2  






























 



evenisiifz
i

n

oddisiifz
in

vv ii

2

2
),( 1  

For initial and terminal vertices 
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For intermediate vertices 

)()()()( 111111 vvvvvvm iiiio     

Hence every path Pn is fuzzy vertex magic with magic 

value )(0 vm
2

)35( zn
 

Example:

 

 
Fig. 5. 

 

Theorem 2.14 
A cycle Cn is fuzzy vertex magic if n is odd. 

Proof 
Let G is a cycle with odd number of vertices and 

13221321 ...,&....... vvvvvvvvvv nn  be the vertices and 

edges of Cn 

Let ]1,0(z  such that one can choose forz 1.0

3n & 01.0z 4nfor  

The fuzzy vertex magic labelling is defined as follows 

zinvi )12()(  for ni 1  
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It is easily seen that the fuzzy labelling graph G is fuzzy 

vertex magic, with magic value  

)(0 vm z
n








 

2

35 . 

Example: 

 
Fig. 6. 

 

III. CONCLUSION 
 

Fuzzy graph theory may be used to solve problems where 

uncertainties exist. The aim of fuzzy models reducing the 

real time error which is not possible in traditional 

mathematical models. In this paper we defined the fuzzy 

vertex magic graphs with fuzzy magic value. Moreover 

some families of fuzzy graphs are proved as fuzzy vertex 

magic graphs. 
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