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Abstract 

Antimagic labeling was introduced by Hartsfield and Ringel [7]. Antimagic labeling of a 

graph  EVG ,  with p vertices and q edges is an edge labeling which maps E to  q,,2,1   

such that the resulting vertex labels are distinct, where the vertex label is defined to be sum of 

the labels of the edges incident with the vertex. In this paper we obtain the anitmagic labeling 

for a few classes of subdivided shell graphs. 

1. Introduction 

Alexander Rosa [10] pioneered the use of labeling techniques as tools to 

decompose the complete graph into isomorphic subgraphs. In particular -

labelings evolved as a means to attack Ringel Conjecture that 12 nK  can be 

decomposed into 12 n  subgraphs that are all isomorphic to a given tree 
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with n edges. The notion of antimagic labeling was introduced by Hartsfield 

and Ringel [7]. It was conjectured by Hartsfield and Ringel that every 

connected graph other than 2K  has an antimagic labeling. An antimagic 

labeling of a graph with q edges and p vertices is a bijection from the set of 

edges to the set of integers  q,,2,1   where in all vertex labels are pairwise 

distinct. Here we note that a vertex label is the sum of labels of all edges 

incident with the vertex. A graph is antimagic if it has an antimagic labeling.  

Ahmad et al. [1] have obtained the antimagic labelings of disjoint union of 

plane graphs. Arumugam et al. [2] have proved that generalised pyramid 

graphs are antimagic. Baca et al. [3] have discussed about the antimagic 

labelings of certain families of connected graphs, circulant graphs and regular 

graphs. Barrus [4] has discussed antimagic labeling and canonical 

decomposition of graphs. Graphs that admit antimagic labeling techniques 

are widely discussed in Gallian [6]. Antimagic labelings finds its applications 

in surveillance security systems, designing printed circuit boards, coding 

theory, completely separating systems and in psychology. 

2. Preliminaries 

In this section we discuss few definitions used in this paper. 

Definition 1. Let nGGG ,,, 21   be  2n  copies of a graph G. We 

denote by  nG  the graph obtained by adding an edge to iG  and 

 1,,2,1,1  niGi    and we call  nG  the path union [11] of n copies of 

the graph. 

Definition 2. Shell graph was introduced by Deb and Limaye [5]. Shell 

graph is a cycle nC  with  3n  chords, sharing a common end point called 

the apex. In other words shell graph is the join of complete graph 1K  and 

path nP  with n vertices. See Figure 1. 
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   Figure 1. Shell Graph.      Figure 2. Subdivided Shell Graph. 

Definition 3. A subdivided shell graph [8] is obtained from the shell 

graph nPKG  1  by subdividing the edges in the path nP  of the shell 

graph. See Figure 2. 

Definition 4. Let mGGG ,,, 21   be connected graphs. Then the cycle of 

graphs  mGGGC ,,, 21   [9] is obtained by adding an edge joining iG  to 

1iG  for 1,,2,1  mi   and an edge joining mG  to .1G  When the m 

graphs are isomorphic to G. It is denoted as  ..GmC  

3. Main Section 

In this section we prove that few classes of subdivided shell graphs are 

antimagic. 

Theorem 1. One point union of Subdivided Shell graph is antimagic. 

Proof. Let  mG  be the graph formed by taking one point union of ‘m’ 

copies of subdivided shells each with exactly ‘n’ subdivisions. Denote the apex 

vertex as .ou  The vertices introduced for the subdivision of the path of shell 

are denoted as mnvvv ,,, 21   in the anticlockwise direction. 
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Figure 3. One Point Union of Subdivided Shell Graph. 

The vertices in the first copy of the shell  adjacent to the apex vertex are 

denoted as .,,, 11
1

1
0 nuuu   The vertices in the second copy of the shell 

adjacent to the apex vertex are denoted as .,,, 22
1

2
0 nuuu   The vertices in the 

mth copy of the shell adjacent to the apex vertex are denoted as 

.,,, 10
m
n

mm uuu   Note that G has 12 mmn  vertices and mmn 3  edges. 

The edges in the subdivided shell non adjacent to the apex, are denoted as 

mnxxx 221 ,,,   in the anticlockwise direction. The edges in the subdivided 

shell adjacent to the apex, are denoted as  121 ,,, nmyyy   in the 

anticlockwise direction. See Figure 3. The edge labelings   

     nmnGE m  3,,2,1:   are as follows; 
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   1,,2,1,13   nmmmny   

We observe that the edge labeling function defined above generate 

distinct edge labels for all mmn 3  edges satisyfying the condition for 

antimagic labeling. The induced vertex labels are as follows; 

  mnmnv ,,2,1,2     

    mnnmnmnu ,,2,1,1,,2,1,214   


  mmmnu ,,2,1,230    

  mmmnun ,,2,1,14    

      151
2

1
0  mmnnmu  

Thus entire mmn 3  vertices are labeled. We observe that the vertex 

labels are distinct. Thus one point union of subdivided shell graphs are 

antimagic. 

Corollary. One point union of two copies of subdivided shell graph is 

called a subdivided uniform shell bow graph. Thus in the above theorem if we 

take ,2m  we obtain that subdivided uniform shell bow graph is also 

antimagic. 

Theorem 2. Subdivided shell flower graph is antimagic. 

Proof. Let G be the graph formed by taking one point union of ‘m’ copies 

subdivided shells each with exactly ‘n’ subdivisions. Denote the apex vertex 

as .0u  The vertices introduced for the subdivision of the path of shell are 

denoted as mnvvv ,,, 21   in the anticlockwise direction. The vertices in the 

first copy of the shell adjacent to the  apex vertex are denoted as 

.,,, 11
1

1
0 nuuu   The vertices in the second copy of the shell adjacent to the 

apex vertex are denoted as .,,, 22
1

2
0 nuuu   The vertices in the thm  copy of the 
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shell adjacent to the apex vertex are denoted as .,,, 10
m
n

mm uuu   Denote the 

pendant vertices of the flower as .,,, 21 mwww   The edges in the subdivided 

shell non adjacent to the apex, are denoted as mnxxx 221 ,,,   in the 

anticlockwise direction. The edges in the subdivided shell adjacent to the 

apex, are denoted as 121 ,,, mnyyy   in the anticlockwise direction. The 

edges adjacent to pendant vertices are labeled as .,,, 21 mzzz   Note that G 

has 122  mmn  vertices and mmn 23   edges. See Figure 4. 
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Figure 4. Subdivided Shell Flower Graph. 

The edge labelings     nmnGE  3,,2,1:   are as follows. 
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   1,,2,1,123   nmmmny   

  mz ,,2,1,    
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We observe that the edge labeling function defined above generate 

distinct edge labels for all mmn 23   edges satisfying the condition for 

antimagic labeling. The induced vertex labels are as follows; 

  mnmmnv ,,2,1,22    

    mnnmnmnu ,,2,1,1,,2,1,2144   
  

  mjmmnu ,,2,1,2330    

  mjmmnun ,,2,1,134    

        1151
2

1
0  mmmnnmu  

  mw ,,2,1,    

Thus entire 122  mmn  vertices are labeled. We observe that the 

vertex labels are distinct. Thus subdivided shellflower graphs are antimagic. 

Theorem 3. Path of subdivided shell graph admits antimagic labeling. 

Proof. Let  mG  be the path union of ‘m’ copies subdivided shells each 

with exactly ‘n’ subdivision. The vertices introduced for the subdivision of the 

path of shell are denoted as mnvvv ,,, 21   in the anticlockwise direction. 

The vertices on the path are denoted as .,,, 21 mwww   The vertices in the 

first copy of the subdivided shell adjacent to the vertex 1w  on the path are 

denoted as .,,, 11
1

1
0 nuuu   The vertices in the second copy of the subdivided 

shell adjacent to the vertex 2w  on the path are denoted .,,, 22
1

2
0 nuuu   The 

vertices in the mth copy of the shell adjacent to the vertex mw  on the path are 

denoted as .,,, 10
m
n

mm uuu   The edges of the subdivided shell non adjacent to 

the apex are denoted as mnxxx 221 ,,,   in the anticlockwise direction. The 

edges in the subdivided shell adjacent to the path, are denoted as 

 121 ,,, nmyyy   in the anticlockwise direction. The edges on the path be 

denoted as .,,, 121 mzzz   Note that G has mmn 22   vertices and  

123  mmn  edges. See Figure 5. 
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Figure 5. Path Union of ‘m’ copies of Subdivided Shell Graph. 

The edge labelings     nmnGE  3,,2,1:   are as follows; 
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   1,,2,1,123   nmmmny   

  .1,,2,1,3   mmmnz   

We observe that the edge labeling function defined above generate 

distinct edge labels for all mmn 3  edges satisfying the condition for 

antimagic labeling. The induced vertex labels are as follows; 

  mnmnv ,,2,1,2    

    mnnmnmnu ,,2,1,1,,2,1,214   
  

  mmmnu ,,2,1,230    

  mmmnun ,,2,1,14    
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 

m
nn
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2

1
1131 


   

Thus entire mmn 22   vertices are labeled. We observe that the vertex 

labels are distinct. Thus path union of subdivided shell graphs are antimagic. 

Theorem 4. Cycle of subdivided shell graph admits antimagic labeling. 
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Proof. Let  GmC   be the cycle of subdivided shell graph formed by 

attaching ‘m’ copies subdivided shells each with exactly ‘n’ subdivisionson 

each vertex of the cycle .mC  The vertices introduced for the subdivision of the 

path of shell are denoted as mnvvv ,,, 21   in the anticlockwise direction. 

The vertices on the cycle are denoted as .,,, 21 mwww   
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Figure 6. Cycle of Subdivided Shell Graph. 

The vertices in the first copy of the subdivided shell adjacent to the vertex 

1w  on the cycle are denoted as .,,, 11
1

1
0 nuuu   The vertices in the second  

copy of the subdivided shell adjacent to the vertex 2w  on the cycle are 

denoted as .,,, 22
1

2
0 nuuu   The vertices in the mth copy of the shell adjacent to 

the vertex mw  on the cycle are denoted as .,,, 10
m
n

mm uuu   Note that G has 

mmn 22   vertices and mmn 23   edges. The edges of the subdivided shell 

non adjacent to the apex are denoted as mnxxx 221 ,,,   in the anticlockwise 

direction. The edges in the subdivided shell adjacent to the cycle, are denoted 

as  121 ,,, nmyyy   in the anticlockwise direction. See Figure 6. The edges 

on the cycle be denoted as .,,, 21 mzzz   

The edge labelings     nmnGE  3,,2,1:   are as follows 
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   1,,2,1,13   nmmmny   

  mmmnz ,,2,1,123    

We observe that the edge labeling function defined above generate 

distinct edge labels for all mmn 23   edges satisfying the condition for 

antimagic labeling. The induced vertex labels are as follows; 

  mnmnv ,,2,1,2    

    mnnmnmnu ,,2,1,1,,2,1,214   
  

  mmmnu ,,2,1,230    

  mmmnun ,,2,1,14    

     
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m
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nmnmnw ,,3,2,
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1
1131 


   

Thus entire mmn 22   vertices are labeled. We observe that the vertex 

labels are distinct. Thus cycle of subdivided shell graphs are antimagic. 

4. Conclusion 

In this paper we have obtained the antimagic labeling of certain classes of 

subdivided shell graphs. 
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