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Abstract 

In this article, we have further proven that some more special graphs called Subdivision graph (��,�), 

〈��,�
(�), ��,�

(�)〉,Crown graph, Comb graph, Shell graph, Full binary tree and Triangular book are divided square difference 
cordial graphs. 
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I. INTRODUCTION 

The field of Graph Theory plays an important role in various areas of pure and applied sciences. For basic notation and terminology 
in graph theory we refer to Bondy and Murty [4] and F. Harary [7].  In 1967, Rosa [8] introduced a labeling of G called β-
valuation. A dynamic survey on different graph labeling along with an extensive bibliography was found in Gallian [6]. The 
concept of cordial labeling was introduced by Cahit [5]. R.Varatharajan, et.al [9] have introduced the notion of divisor cordial 
labeling. Also Varatharajan, et.al [10] have introduced the special classes of divisor cordial graphs. S.Abhirami, et.al [3] 
introduced the concept of even sum cordial labeling for some new graphs. A.Alfred Leo et.al [1] introduced the concept of divided 
square difference cordial labeling graphs. A.Alfred Leo et.al [2] had investigated the divided square difference cordial labeling 
behavior of jewel graph, ���� + ��, Wheel graph, Helm graph, Flower graph, �� + ��

����, ��
���� ∪ �� + 2�� and Bistar.  

In this paper, we have further proven that some more special graphs called Subdivision graph (��,�), 〈��,�
(�), ��,�

(�)〉,Crown 
graph, Comb graph, Shell graph, Full binary tree and Triangular book are divided square difference cordial graphs. 

II. PRELIMINARIES 

Definition 2.1 [6] 

Graph labeling is an assignment of numbers to the edges or vertices or both subject to certain condition(s). If the domain of the 
mapping is the set of vertices (edges), then the labeling is called a vertex (edge) labeling. 
 

Definition 2.2 [6] 

A mapping  �: �(�) → {0,1} is called binary vertex labeling of G and �(�) is called the label of the vertex � of G under �. 

Definition 2.3 [5] 

A binary vertex labeling f of a graph G is called a Cordial labeling if ���(0) − ��(1)� ≤ 1 and ���(0) − ��(1)� ≤ 1. 

A graph G is cordial if it admits cordial labeling. 

Definition 2.4 [1] 

Let � = (�, �) be a simple graph and �: � → {1,2,3, … |�|} be bijection. For each edge ��, assign the label 1 if �
(�(�))��(�(�))�

�(�)��(�)
� is 

odd and the label 0 otherwise. f is called divided square difference cordial labeling if ���(0) − ��(1)� ≤ 1, where ��(1) and ��(0) 

denote the number of edges labeled with 1 and not labeled with 1 respectively.  

A graph G is called divided square difference cordial if it admits divided square difference cordial labeling. 

Definition 2.5 [3] 

A subdivision graph �(�) is obtained from � by subdividing each edge of � with a vertex. 
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Definition 2.6 [3] 

Consider two graphs ��,�
(�) and ��,�

(�). Then � = 〈��,�
(�), ��,�

(�)〉 is the graph obtained by joining apex vertices of stars to a 
new vertex �.  

Definition 2.7[3] 

The corona �� ⊙ �� of two graphs �� and �� is defined as the graph obtained by taking one copy of �� (with ��vertices) and �� 
copies of �� and then joining the ��� vertex of �� to all the vertices in the ��� copy of ��. 

Definition 2.8 [3] 

The graph �� ⊙ �� is called a comb and the graph �� ⊙ �� is called a crown. 

Definition 2.9[3] 

A shell graph is defined as a cycle �� with (� − 3) chords sharing a common end point called the apex. Shell graph are denoted 
as �(�, � − 3). A shell �� is also called fan ����. 

Definition 2.10[3] 

An ordered rooted tree is a binary tree if each vertex has at most two children. 

Definition 2.11[3] 

A full binary tree is a binary tree in which each internal vertex has exactly two children. 

Definition 2.12[3] 

One edge union of cycles of same length is called a book. The common edge is called the base of the book. If we consider � copies 

of cycles of length � ≥ 3, then the book is denoted by ��
(�).  

Definition 2.13[3] 

If � = 3, then the book �� is called book with triangular pages. 

Proposition 2.14 [1] 

1. Any Path is a divided square difference cordial graph. 

2. Any Cycle �� is a divided square difference cordial graph except 

� = 6, 6 + �, 6 + 2�, … when � = 4. 

3. The Star graph ��,� is a divided square difference cordial graph. 

III. MAIN RESULT 

Proposition 3.1 

A subdivision graph (��,�) is a divided square difference cordia. 
Proof 
Let G be a subdivision graph (��,�) with |�(�)| = 2� + 1 and |�(�)| = 2�. 

Let �, ��, ��, … , ��, ��′, ��′, … , ��′ are the vertices of subdivision graph (��,�) .  
Define a map �: �(�) → {1,2, … ,2� + 1}. Now we can label the vertices as       

 �(�) = 2� + 1, �(��) = 2�, �(��′) = 2� − 1, 1 ≤ � ≤ �  
Then, we get ��(0) = ��(1). 

Thus ���(0) − ��(1)� ≤ 1. 

Hence G is a divided square difference cordial graph. 

Example 3.2     

 
Fig 1.  Subdivision graph (��,�) 
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Proposition 3.3 

The graph 〈��,�
(�), ��,�

(�)〉 is a divided square difference cordial. 
Proof 

Let G be a graph 〈��,�
(�), ��,�

(�)〉 with |�(�)| = 2� + 3 and |�(�)| = 2� + 2. 

Let ��, ��, … , �� are the vertices of ��,�
(�) and ��, ��, … , �� are the vertices of  ��,�

(�).  

Let � and � are the apex vertices of  ��,�
(�),  ��,�

(�) respectively which are adjacent to a common vertex �.  
Define a map�: �(�) → {1,2, … ,2� + 3}.  
We can label the vertices by taking �(�) = 2� + 3, �(�) = 1, �(��) = � + 1, �(�) = � + 2, �(��) = � + 2 + �, 1 ≤ � ≤ � . 
Then, we get ��(0) = ��(1). 

Therefore ���(0) − ��(1)� ≤ 1. 

Hence G is a divided square difference cordial graph. 

Example 3.4      

 
Fig 2. Graph 〈��,�

(�), ��,�
(�)〉 

Proposition 3.5 

The Crown graph �� ⊙ �� is a divided square difference cordial. 
Proof 
Let G be a Crown graph �� ⊙ �� with |�(�)| = 2� = |�(�)|. 
Let ��, ��, … , �� are the vertices of cycle �� and ��, ��, … , �� are the vertices of n copies of ��.  
Define a map�: �(�) → {1,2, … ,2�}.  
First we can construct the cycle �� by Proposition 2.14 (2).  
Then we will assign the label values for the vertices �� by taking  �(��) = � + �, 1 ≤ � ≤ � . 

Then, we get ���(0) − ��(1)� ≤ 1. 

Hence G is a divided square difference cordial graph. 

Example 3.6           

 

Fig 3. Crown graph �� ⊙ �� 
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Proposition 3.7 

The Comb graph �� ⊙ �� is a divided square difference cordial. 
Proof 
Let G be a Comb graph �� ⊙ �� with |�(�)| = 2� and |�(�)| = 2� − 1. 
Let ��, ��, … , �� are the vertices of n copies of �� and ��, ��, … , �� are the vertices of path ��.  
Define a map�: �(�) → {1,2, … ,2�}.  
First we can construct the path �� by Proposition 2.14 (1).  
Then we will assign the label values for �� by taking  �(��) = � + �, 1 ≤ � ≤ � . 

Then, we get ���(0) − ��(1)� ≤ 1. 

Hence G is a divided square difference cordial graph. 

Example 3.8      

 

Fig 4. Comb graph �� ⊙ �� 

Proposition 3.9 

The Shell graph �(�, � − 3) is a divided square difference cordial except for � = 6,6 + �, 6 + 2�, … where � = 4. 
Proof 
Let G be a Shell graph �(�, � − 3) with |�(�)| = � and |�(�)| = 2� − 3. In the graph �(�, � − 3) we will get � − 3 chords. 
Let ��, ��, … , �� are the vertices of the cycle ��. Now, we define a map �: �(�) → {1,2, … , �}.  
First we can construct the cycle �� by Proposition 2.14(2). Then choose �� as the apex vertex and join it to all the non-adjacent 
vertices of the cycle �� by � − 3 edges.  
Thus, ��(1)  = ��(0) + 1 

Then, we get ���(0) − ��(1)� ≤ 1. 

Hence G is a divided square difference cordial graph. 

Example 3.10           

 
 

Fig 5. Shell graph �(8,5) 

 

Proposition 3.11 

Every full binary tree is a divided square difference cordial. 
Proof 
Let � be a full binary tree. Let � be a root of � which is called zero level vertex. The �th level of T has 2� vertices. If � has n 
levels, then |�(�)| = 2��� − 1 and    |�(�)| = 2��� − 2 .  
Now, we can assign 2��� − 1 vertices as follows. Here � denotes the level of �. 
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Level Vertex label Range 

� = 1 �(��) = 2��� − (� + 1) 1 ≤ � ≤ 2� 

� = 2 �(��) = 2��� − (� + 3) 1 ≤ � ≤ 2� 

� = 3 �(��) = 2��� − (� + 7) 1 ≤ � ≤ 2� 

� = 4 �(��) = 2��� − (� + 15) 1 ≤ � ≤ 2� 

. . . 

. . . 

. . . 

� = � �(��) = 2��� − �� + (2� − 1)� 1 ≤ � ≤ 2� 

 
Thus, we have ��(0) = ��(1) = 2� − 1  

Then, we get ���(0) − ��(1)� ≤ 1. 

Hence � is a divided square difference cordial graph. 

Example 3.12             

 
 

Fig 6. Full binary tree with 4 levels 

Proposition 3.13 

A book � with triangular pages is a divided square difference cordial. 
Proof 
Let � be a book with triangular pages. Let ��, �� are the vertices of the common edge of the triangular pages and let ��, ��, … , ���� 
are the other end of the triangle. Here � has 2� − 3 edges.  
The edge set is given by �(�) = {����, ����, ����, 2 ≤ � ≤ � − 1} 
Now, define a map �: �(�) → {1,2, … , �}. 
We can label the vertices by taking, 

 �(��) = 1, �(��) = �, �(��) = �, 2 ≤ � ≤ � − 1 
Thus ��(0) = � − 2 and ��(1) = � − 1 

Then we get ���(0) − ��(1)� ≤ 1. 

Hence G is a divided square difference cordial graph. 

Example 3.14      

 

Fig 7. Book � with triangular pages of 7 vertices 
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IV. CONCLUSION 

In this paper, the concepts of divided square difference cordial labeling behavior of Subdivision graph 

(��,�), 〈��,�
(�), ��,�

(�)〉,Crown graph, Comb graph, Shell graph, Full binary tree, Triangular book were discussed. 
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