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Abstract. A vertex magic total labeling on a graph with v vertices and e edges is 
a one to one map taking the vertices and edges onto the integers 1, 2, 3, …v + e 
with the property that the sum of the label on the vertex and the labels of its 
incident edges is constant, independent of the choice of the vertex. In this paper 
we discuss algorithms for vertex magic total labeling of (n,m) Petersen graphs  
when n is even. 
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I. INTRODUCTION 
 
A labeling of a graph is an assignment of labels, usually numbers to its vertices or 
its edges or sometimes to both of them. There are various attempts on labeling of 
graphs in the literature. J.A Gallian [1] in the year 1998 completely compiled the 
survey of graph labelings. J.A. MacDougall and others [3] introduced Vertex-
magic total labelings of graphs, W. D. Wallis and others [6] introduced Edge-
magic total labelings that generalize the idea of a magic square and can be referred 
for magic labelings. A vertex magic total labeling on a graph with v vertices and e 
edges is a one to one map taking the vertices and edges onto the integers 1, 2, 3, 
…v + e with the property that the sum of the label on the vertex and the labels of 
its incident edges is constant k, independent of the choice of the vertex. In this 
paper, we construct the vertex magic total labeling of (n,m) Petersen graphs when 
n is even. 
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II. VERTEX MAGIC TOTAL LABELING 
 
A graph G(V,E) has vertex set V = V(G) and edge set E = E(G) and e = | E | and v 
= |V|. In general, by labeling a graph we mean an injective map defined from the 
set of vertices to the set of natural numbers, the same is extended to the set of 
edges. In this paper we define labeling from the set of vertices and edges to the set 
of natural numbers, such that the sum of labels of vertex and the edges incident to 
that vertex is a constant.  Let G = {V, E, f} be a simple graph with v = | V | and e = 
| E | . A one to one and onto mapping f from V  E to the finite subset {1,2,…v+e} 
of natural numbers such that for every vertex x,    f(x) + f(xyi ) = k , where yi’s are 
vertices adjacent to x. 
For example, consider the path P3 .This is a graph with 3 vertices and 2 edges as 
given below.  
 
 

 
Fig.1: Path P3 

In this graph the integers from 1 to 5 are used such that  
(i). At the vertex labeled 5, vertex label + incident edge label = 5 + 1 = 6 
(ii). At the vertex labeled 3, vertex label + sum of incident edges label = 3 + (1+2) 
= 6 
(iii). At the vertex labeled 4, vertex label + incident edge label = 4 + 2 = 6. 
This graph has vertex magic total labeling with constant k = 6.  
As another example consider the complete graph K3.    
 
 
               
 

    
Fig.2: Complete graph K3 

 
This is a graph with 3 vertices and 3 edges which are labeled from 1 to 6 such that 
(i). At the vertex labeled 6, vertex label + sum of incident edges label = 6 + (1 +2) 
= 9 
(ii).At the vertex labeled 5, vertex label + sum of incident edges label = 5 +  (1+3) 
= 9 
(iii).At the vertex labeled 4, vertex label+ sum of incident edges label = 4 + (2 +3) 
= 9. 
This graph has vertex magic total labeling with constant k = 9. 
 
Next let us consider the Path P2.                                                
  

             
Fig .3: Path P2 
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This is a graph with 2 vertices and 1 edge which are labeled from 1 to 3 such that 
(i). At the vertex labeled 2, vertex label + sum of incident edges label = 1 + 2 = 3 
(ii). At the vertex labeled 3, vertex label + sum of incident edges label = 1 + 3 = 4 
This labeling is not vertex magic total labeling because the  constant k differs from 
vertex to vertex . 
 

III. VERTEX MAGIC TOTAL LABELING FOR  P(N,M)  PETERSEN   GRAPHS 
WHEN m IS ODD 

 
There are a number of standard graphs .One such graph is the Petersen graph. A 
generalized Petersen graph P(n,m), 1 ≤ m < n/2 , consists of an outer n-cycle 
y1,y2,y3,…,yn, a set of spokes yixi, 1 ≤ i ≤ n, the n inner edges xi xi+m, 1 ≤ i ≤ n, with 
indices taken modulo n. The standard Petersen graph is (5,2) is given below. 

    
 
 

    
 

Fig.4: (5,2) Petersen graph 
  
MirkaMiller and others [4] have discussed that P(n,m) is regular graph of degree 3 
and has v = 2n vertices and e = 3n edges. Therefore there are totally 5n labeling 
required to label the Petersen graph P(n,m) . It was  also found in [4] that the 
feasible values for the constant  k to define vertex magic total labeling on the 
Petersen graphs P(n,m) is 17n/2 + 2  ≤  k  ≤ 23n/2 + 2. When m = 1, the P(n,1) 
Petersen graph is obtained. It is a graph which can be defined as a Cartesian 
product P2 x Cn of a path on two vertices with a cycle on n vertices. If n is even, n 
≥ 4 then the generalized Petersen graph P (n,m) has a vertex magic total labeling 
with k = 17n/2 + 2  as in [4].  
The following is an algorithm for finding vertex magic total labeling (VMTL) for 
a P(n,1) Petersen graph when n is even and m is odd. 

Algorithm:  
In this algorithm anticlockwise and clockwise directions are represented as  AC & 
C respectively. For all suffices l of x ,when l > n, l = a mod n. 
Step 1:  Start assigning any edge yiyi+1 in the outer cycle as 1. 
Step 2:  Assign the edge yi+2yi+3 as 2.In the same manner assign the edges in the 
outer cycle yi+4yi+5, yi+6yi+7 with consecutive numbers 3,4,…… in C. 
Step 3: Assign the spoke yi+1xi+1 with the next natural number and continue 
assigning the spokes yi+(n-1)xi+(n-1), yi+n-3xi+n-3, with the consecutive numbers in AC. 
Step 4:  For the spoke yi+2xi+2 assign the next number and start assigning the 
spokes yi+4xi+4, yi+6xi+6  up to yixi with the consecutive numbers in C. 
Step 5:  Assign the inner cycle edges xixi+(n-m), xi+(n-2)xi+(n-m-2) upto xi+2xi+(n-m+2) in 
AC. Next assign edges xi+2xi+(m+2),  xi+4xi+(m+4)  up to xixi+m in C. 
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