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Abstract 

A graph 𝐺 = (𝑝, 𝑞) with 𝑝 vertices and 𝑞 edges is said to have a Difference Perfect Square Cordial 

labeling if there exists a bijection 𝑓: 𝑉(𝐺) → {1,2,3, … , 𝑝} such that for each edge 𝑒 = 𝑢𝑣 the induced 

map 𝑓∗: 𝐸(𝐺) → {0,1} is defined by, 

                    𝑓∗(𝑢𝑣) = 1     if 𝑢2 − 2𝑢𝑣 + 𝑣2 = 1   

                                 = 0     otherwise   

and   |𝑒𝑓(0) − 𝑒𝑓(1)| ≤ 1 where , 𝑒𝑓(0) =number of edges with zero label and 𝑒𝑓(1) =number of 

edges with one label. 

In this paper we obtain Difference perfect square cordial labeling of  𝑆(𝑇𝑛), 𝑆(𝑄𝑛), 𝑆(𝐷𝑇𝑛), 

𝑆(𝐷𝑄𝑛), 𝑆(𝐴𝑇𝑛), 𝑆(𝐴𝑄𝑛), 𝑆(𝐷𝐴𝑇𝑛), 𝑆(𝐷𝐴𝑄𝑛) graphs. 

Keywords--- Difference perfect square cordial labeling, 𝑆(𝑇𝑛), 𝑆(𝑄𝑛), 𝑆(𝐷𝑇𝑛), 𝑆(𝐷𝑄𝑛) graphs.   

I. INTRODUCTION 

All the graphs in this paper are finite and undirected. The symbols 𝑉(𝐺) & 𝐸(𝐺) denotes the 

vertex set and edge set of a graph 𝐺. An excellence reference on this subject is the survey by J. A. 

Gallian [1].   

U. V. Vaghela and D. B. Parmar [3] has define a concept of new labeling which is Difference 

perfect square cordial labeling. The definitions which are useful for the present investigation are below. 

We refer Gross and Yellen [2], for all kinds of definitions and notations. 

A graph 𝐺 = (𝑝, 𝑞) with 𝑝 vertices and 𝑞 edges is said to admit Difference perfect square cordial 

labeling if there exists a bijection 𝑓: 𝑉(𝐺) → {1,2,3, … , 𝑝} such that for each edge 𝑒 = 𝑢𝑣 the induced 

map 𝑓∗: 𝐸(𝐺) → {0,1} is defined by, 

                𝑓∗(𝑢𝑣) = 1                          if 𝑢2 − 2𝑢𝑣 + 𝑣2 = 1 

                             = 0                          otherwise   

and |𝑒𝑓(0) − 𝑒𝑓(1)| ≤ 1 where , 𝑒𝑓(0) =number of edges with zero label and 𝑒𝑓(1) =number of edges 

with one label.A graph which admits Difference perfect square cordial labeling is said to be Difference 

perfect square cordial graph. [5] 

Definition: The triangular snake  𝑇𝑛 is obtained from the path 𝑃𝑛 by replacing each edge of the path by 

triangle 𝐶3.[5] 

Definition: A Quadrilateral snake 𝑄𝑛 is obtained from a path 𝑢1, 𝑢2, … , 𝑢𝑛 by joining 𝑢𝑖 and 𝑢𝑖+1 to a 

new vertex 𝑣𝑖 and 𝑤𝑖 respectively and then joining 𝑣𝑖 and 𝑤𝑖.That is every edge of a path is replaced 

by a cycle 𝐶4.[5] 

Definition: A double triangular snake 𝐷(𝑇𝑛) consist of two triangular snakes that have a common 

path.[5] 

Definition: A double quadrilateral snake 𝐷(𝑄𝑛) consist of two quadrilateral snakes that have a common 

path.[5] 
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Definition: An alternate triangular snake  𝐴(𝑇𝑛) is obtained from the path 𝑃𝑛 by replacing every edge 

of path by a triangle 𝐶3. That is it is obtained from a path  𝑢1, 𝑢2, … 𝑢𝑛 by joining 𝑢𝑖𝑢𝑖+1(alternatively) 

to a new vertex 𝑣𝑖.[5] 

Definition: An alternate quadrilateral snake  𝐴(𝑄𝑛) is obtained from the path 𝑃𝑛= 𝑢1, 𝑢2, … 𝑢𝑛 by 

replacing every alternate edge of a path by cycle 𝐶4 , in such a way that each pair of vertices (𝑢𝑖, 𝑢𝑖+1) 

remains adjacent. That is it is obtained from a path by joining 𝑢𝑖 & 𝑢𝑖+1(alternatively) to a new vertex 

𝑣𝑖 and 𝑤𝑖 respectively and then joining 𝑣𝑖 and 𝑤𝑖 by an edge.[5] 

Definition: A double alternate triangular snake 𝐷𝐴(𝑇𝑛) consists of two alternate triangular snakes that 

have a common path. [5] 

Definition: A double alternate quadrilateral snake 𝐷𝐴(𝑄𝑛)  consists of two alternate quadrilateral 

snakes that have a common path.[5] 

Definition: The subdivision of a graph is the graph obtained by subdividing each edge of a graph 𝐺.   

It is denoted by 𝑆(𝐺). 

II. MAIN RESULTS 

Theorem 2.1  𝑆(𝑇𝑛) is a difference perfect square cordial graph. 

Proof:    Let  𝐺 = 𝑆(𝑇𝑛)  

Let the edges 𝑢𝑘𝑢𝑘+1 , 𝑢𝑘𝑣𝑘 , 𝑢𝑘+1𝑣𝑘 be subdivided by 𝑟𝑘  , 𝑠𝑘 , 𝑡𝑘 respectively. 

𝑉(𝐺) = {𝑢𝑘  ∶ 1 ≤ 𝑘 ≤ 𝑛 }⋃{𝑣𝑘, 𝑟𝑘  , 𝑠𝑘 , 𝑡𝑘  ∶ 1 ≤ 𝑘 ≤ 𝑛 − 1 }  

𝐸(𝐺) = {(𝑢𝑘 𝑟𝑘): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{(𝑟𝑘 𝑢𝑘+1): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{𝑢𝑘𝑠𝑘: 1 ≤ 𝑘 ≤ 𝑛 − 1} 

⋃{(𝑠𝑘 𝑣𝑘): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{𝑢𝑘+1𝑡𝑘: 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{(𝑡𝑘 𝑣𝑘): 1 ≤ 𝑘 ≤ 𝑛 − 1}            

So,  |𝑉(𝐺)| = 5𝑛 − 4  & |𝐸(𝐺)| = 6𝑛 − 6. 

Define 𝑓: 𝑉(𝐺) → {1,2,3, … , 5𝑛 − 4} as follows. 

Case:1 𝑛 = 2  

 𝑓(𝑢1) = 1 

 𝑓(𝑢2) = 6 

 𝑓(𝑟1) = 5  

 𝑓(𝑠1) = 2  

 𝑓(𝑣1) = 3  

 𝑓(𝑡1) = 4  

For this we define following edge function, 𝑓∗: 𝐸(𝐺) → {0,1} by 

𝑓∗(𝑢1𝑟1) = 0  

𝑓∗(𝑟1𝑢2) = 0  

𝑓∗(𝑡1𝑢2) = 0  

𝑓∗(𝑠1𝑣1) = 1  

𝑓∗(𝑢1𝑠1) = 1  

𝑓∗(𝑣1𝑡1) = 1  
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Case 2: 𝑛 > 2  

Define 𝑓: 𝑉(𝐺) → {1,2,3, … , 5𝑛 − 4} as follows. 

  𝑓(𝑢𝑘) = 2𝑘 − 1                    1 ≤ 𝑘 ≤ 𝑛 

  𝑓(𝑟𝑘) = 2𝑘                             1 ≤ 𝑘 ≤ 𝑛 − 1  

 𝑓(𝑠𝑘) = 2𝑛 + 2𝑘 − 2           1 ≤ 𝑘 ≤ 𝑛 − 1  

 𝑓(𝑡𝑘) = 4𝑛 − 3 + 𝑘             1 ≤ 𝑘 ≤ 𝑛 − 1  

 𝑓(𝑣𝑘) = 2𝑛 − 1 + 2𝑘          1 ≤ 𝑘 ≤ 𝑛 − 1  

For this we define following edge function, 𝑓∗: 𝐸(𝐺) → {0,1} by 

𝑓∗(𝑢𝑘𝑟𝑘) = 1                          1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑟𝑘𝑢𝑘+1) = 1                      1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑢𝑘𝑠𝑘) = 0                          1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑠𝑘𝑣𝑘) = 1                          1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑢𝑘+1𝑡𝑘) = 0                      1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑡𝑘𝑣𝑘) = 0                          1 ≤ 𝑘 ≤ 𝑛 − 1  

                             𝒏                       𝑬𝒅𝒈𝒆 𝒄𝒐𝒏𝒅𝒊𝒕𝒊𝒐𝒏𝒔 

                        𝑛 ≥ 2 𝑒𝑓(0) = 3𝑛 − 3            , 𝑒𝑓(1) = 3𝑛 − 3 

We have  |𝑒𝑓(0) − 𝑒𝑓(1)| ≤ 1 , hence 𝑆(𝑇𝑛) is a difference perfect square cordial graph. 

Illustration: A difference perfect square cordial labeling of 𝑆(𝑇4) is shown in Figure-1. 

 
       

                                                         Figure:1  𝑺(𝑻𝟒)  

Theorem 2.2 The 𝑆(𝑄𝑛) is a difference perfect square cordial graph. 

Proof:    Let  𝐺 = 𝑆(𝑄𝑛)  

Let the edges 𝑢𝑘𝑢𝑘+1 , 𝑢𝑘𝑣𝑘 , 𝑣𝑘𝑤𝑘 , 𝑢𝑘+1𝑤𝑘 be subdivided by 𝑟𝑘  , 𝑠𝑘 , 𝑥𝑘  , 𝑡𝑘 respectively. 

𝑉(𝐺) = {𝑢𝑘  ∶ 1 ≤ 𝑘 ≤ 𝑛 }⋃{𝑣𝑘, 𝑟𝑘  , 𝑠𝑘 , 𝑡𝑘  , 𝑤𝑘 , 𝑥𝑘  ∶ 1 ≤ 𝑘 ≤ 𝑛 − 1 }  

𝐸(𝐺) = {(𝑢𝑘 𝑟𝑘): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{(𝑟𝑘 𝑢𝑘+1): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{𝑢𝑘𝑠𝑘: 1 ≤ 𝑘 ≤ 𝑛 − 1} 

⋃{(𝑠𝑘 𝑣𝑘): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{𝑢𝑘+1𝑡𝑘: 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{(𝑣𝑘 𝑥𝑘): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{(𝑥𝑘 𝑤𝑘): 1 ≤
𝑘 ≤ 𝑛 − 1}⋃{(𝑡𝑘 𝑤𝑘): 1 ≤ 𝑘 ≤ 𝑛 − 1}            

So,  |𝑉(𝐺)| = 7𝑛 − 6  & |𝐸(𝐺)| = 8𝑛 − 8.. 
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Define 𝑓: 𝑉(𝐺) → {1,2,3, … , 7𝑛 − 6} as follows. 

  𝑓(𝑢𝑘) = 2𝑘 − 1                           1 ≤ 𝑘 ≤ 𝑛 

  𝑓(𝑟𝑘) = 2𝑘                                    1 ≤ 𝑘 ≤ 𝑛 − 1  

 𝑓(𝑣𝑘) = 2𝑛 + 3𝑘 − 3                 1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓(𝑥𝑘) = 2𝑛 + 3𝑘 − 2                  1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓(𝑤𝑘) = 2𝑛 + 3𝑘 − 1                 1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓(𝑠𝑘) = 5𝑛 + 𝑘 − 4                     1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓(𝑡𝑘) = 6𝑛 + 𝑘 − 5                     1 ≤ 𝑘 ≤ 𝑛 − 1  

 For this we define following edge function, 𝑓∗: 𝐸(𝐺) → {0,1} by 

𝑓∗(𝑢𝑘𝑟𝑘) = 1                            1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑟𝑘𝑢𝑘+1) = 1                      1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑣𝑘𝑥𝑘) = 1                          1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑥𝑘𝑤𝑘) = 1                         1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑢𝑘𝑠𝑘) = 0                          1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑠𝑘𝑣𝑘) = 0                          1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑢𝑘+1𝑡𝑘) = 0                      1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑡𝑘𝑤𝑘) = 0                          1 ≤ 𝑘 ≤ 𝑛 − 1  

𝒏 𝑬𝒅𝒈𝒆 𝒄𝒐𝒏𝒅𝒊𝒕𝒊𝒐𝒏 

                               All  𝑛 ≥ 2 𝑒𝑓(0) = 4𝑛 − 4             , 𝑒𝑓(1) = 4𝑛 − 4 

we have  |𝑒𝑓(0) − 𝑒𝑓(1)| ≤ 1 , hence 𝑆(𝑄𝑛) is a difference perfect square cordial graph. 

Illustration: A difference perfect square cordial labeling of 𝑆(𝑄4) is shown in Figure-2. 

        
                                                      Figure:2  𝑺(𝑸𝟒) 

Theorem 2.3  𝑆(𝐷𝑇𝑛) is a difference perfect square cordial graph. 

Proof:    Let  𝐺 = 𝑆(𝐷𝑇𝑛)  

Let the edges 𝑢𝑘𝑢𝑘+1 , 𝑢𝑘𝑣𝑘 , 𝑢𝑘+1𝑣𝑘 , 𝑢𝑘𝑤𝑘 , 𝑢𝑘+1𝑤𝑘  be subdivided by 𝑟𝑘  , 𝑠𝑘 , 𝑡𝑘  , 𝑥𝑘  , 𝑦𝑘 

respectively. 

𝑉(𝐺) = {𝑢𝑘  ∶ 1 ≤ 𝑘 ≤ 𝑛 }⋃{𝑣𝑘, 𝑟𝑘  , 𝑠𝑘 , 𝑡𝑘  , 𝑤𝑘 , 𝑥𝑘  , 𝑦𝑘  ∶ 1 ≤ 𝑘 ≤ 𝑛 − 1 }  
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𝐸(𝐺) = {(𝑢𝑘 𝑟𝑘): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{(𝑟𝑘 𝑢𝑘+1): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{𝑢𝑘𝑠𝑘: 1 ≤ 𝑘 ≤ 𝑛 − 1} 

⋃{(𝑠𝑘 𝑣𝑘): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{𝑢𝑘+1𝑡𝑘: 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{(𝑢𝑘 𝑥𝑘): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{(𝑥𝑘  𝑤𝑘): 1 ≤
𝑘 ≤ 𝑛 − 1}⋃{(𝑡𝑘 𝑣𝑘): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{(𝑢𝑘+1 𝑦𝑘): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{(𝑦𝑘  𝑤𝑘): 1 ≤ 𝑘 ≤ 𝑛 − 1}            

So,  |𝑉(𝐺)| = 8𝑛 − 7 & |𝐸(𝐺)| = 10𝑛 − 10. 

Define 𝑓: 𝑉(𝐺) → {1,2,3, … , 8𝑛 − 7} as follows. 

  𝑓(𝑢𝑘) = 4𝑘 − 3                           1 ≤ 𝑘 ≤ 𝑛 

  𝑓(𝑟𝑘) = 7𝑛 − 6 + 𝑘                    1 ≤ 𝑘 ≤ 𝑛 − 1  

 𝑓(𝑣𝑘) = 4𝑘 − 1                            1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓(𝑥𝑘) = 4𝑛 + 2𝑘 − 4                  1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓(𝑤𝑘) = 4𝑛 + 2𝑘 − 3                 1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓(𝑠𝑘) = 4𝑘 − 2                            1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓(𝑡𝑘) = 4𝑘                                    1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓(𝑦𝑘) = 6𝑛 − 5 + 𝑘                   1 ≤ 𝑘 ≤ 𝑛 − 1  

 For this we define following edge function, 𝑓∗: 𝐸(𝐺) → {0,1} by 

𝑓∗(𝑢𝑘𝑟𝑘) = 0                            1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑟𝑘𝑢𝑘+1) = 0                       1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑢𝑘𝑠𝑘) = 1                           1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑢𝑘+1𝑡𝑘) = 1                       1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑠𝑘𝑣𝑘) = 1                          1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑡𝑘𝑣𝑘) = 1                          1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑢𝑘𝑥𝑘) = 0                         1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑥𝑘𝑤𝑘) = 1                        1 ≤ 𝑘 ≤ 𝑛 − 1   

𝑓∗(𝑢𝑘+1𝑦𝑘) = 0                    1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑦𝑘𝑤𝑘) = 0                        1 ≤ 𝑘 ≤ 𝑛 − 1   

                                     𝒏 𝑬𝒅𝒈𝒆 𝒄𝒐𝒏𝒅𝒊𝒕𝒊𝒐𝒏 

                                    𝑛 ≥2 𝑒𝑓(0) = 5𝑛 − 5             , 𝑒𝑓(1) = 5𝑛 − 5 

We have  |𝑒𝑓(0) − 𝑒𝑓(1)| ≤ 1 , hence 𝑆(𝐷𝑇𝑛)is a difference perfect square cordial graph. 

Illustration: A difference perfect square cordial labeling of 𝑆(𝐷𝑇4) is shown in Figure-3. 
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                                                            Figure:3 𝑺(𝑫𝑻𝟒)  

Theorem 2.4 The 𝑆(𝐷𝑄𝑛) is a difference perfect square cordial graph. 

Proof:    Let  𝐺 = 𝑆(𝐷𝑄𝑛) 

Let the edges 𝑢𝑘𝑢𝑘+1 , 𝑢𝑘𝑣𝑘 , 𝑣𝑘𝑤𝑘 , 𝑢𝑘+1𝑤𝑘 , 𝑢𝑘𝑥𝑘 , 𝑥𝑘𝑦𝑘 , 𝑢𝑘+1𝑦𝑘 be subdivided by 

𝑟𝑘  , 𝑠𝑘 , 𝑛𝑘  , 𝑡𝑘  , 𝑧𝑘  , 𝑚𝑘  , 𝑗𝑘  respectively. 

𝑉(𝐺) = {𝑢𝑘  ∶ 1 ≤ 𝑘 ≤ 𝑛 }⋃{𝑣𝑘, 𝑟𝑘  , 𝑠𝑘 , 𝑡𝑘  , 𝑤𝑘 , 𝑥𝑘  , 𝑦𝑘  , 𝑛𝑘 , 𝑧𝑘  , 𝑚𝑘  , 𝑗𝑘  ∶ 1 ≤ 𝑘 ≤ 𝑛 − 1 }  

𝐸(𝐺) = {(𝑢𝑘 𝑟𝑘): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{(𝑟𝑘 𝑢𝑘+1): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{𝑢𝑘𝑠𝑘: 1 ≤ 𝑘 ≤ 𝑛 − 1} 

⋃{(𝑠𝑘 𝑣𝑘): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{𝑢𝑘+1𝑡𝑘: 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{(𝑡𝑘 𝑤𝑘): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{(𝑣𝑘 𝑛𝑘): 1 ≤
𝑘 ≤ 𝑛 − 1}⋃{(𝑛𝑘 𝑤𝑘): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{(𝑢𝑘  𝑧𝑘): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{(𝑧𝑘  𝑥𝑘): 1 ≤ 𝑘 ≤ 𝑛 −
1}⋃{(𝑥𝑘 𝑚𝑘): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{(𝑚𝑘 𝑦𝑘): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{(𝑢𝑘+1 𝑗𝑘): 1 ≤ 𝑘 ≤ 𝑛 −
1}⋃{(𝑗𝑘 𝑦𝑘): 1 ≤ 𝑘 ≤ 𝑛 − 1}            

So,  |𝑉(𝐺)| = 12𝑛 − 11 & |𝐸(𝐺)| = 14𝑛 − 14. 

 Define 𝑓: 𝑉(𝐺) → {1,2,3, … , 12𝑛 − 11} as follows. 

  𝑓(𝑢𝑘) = 6𝑘 − 5                           1 ≤ 𝑘 ≤ 𝑛 

  𝑓(𝑠𝑘) = 6𝑘 − 4                           1 ≤ 𝑘 ≤ 𝑛 − 1  

 𝑓(𝑣𝑘) = 6𝑘 − 3                            1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓(𝑛𝑘) = 6𝑘 − 2                             1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓(𝑤𝑘) = 6𝑘 − 1                            1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓(𝑡𝑘) = 6𝑘                                     1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓(𝑧𝑘) = 6𝑛 − 6 + 2𝑘                  1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓(𝑥𝑘) = 6𝑛 − 5 + 2𝑘                 1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓(𝑚𝑘) = 8𝑛 − 7 + 𝑘                  1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓(𝑦𝑘) = 9𝑛 − 8 +  𝑘                  1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓(𝑗𝑘) = 10𝑛 − 9 + 𝑘                  1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓(𝑟𝑘) = 11𝑛 − 10 + 𝑘                1 ≤ 𝑘 ≤ 𝑛 − 1  

 For this we define following edge function, 𝑓∗: 𝐸(𝐺) → {0,1} by 

𝑓∗(𝑢𝑘𝑟𝑘) = 0                         1 ≤ 𝑘 ≤ 𝑛 − 1  
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𝑓∗(𝑟𝑘𝑢𝑘+1) = 0                    1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑢𝑘𝑠𝑘) = 1                        1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑠𝑘𝑣𝑘) = 1                        1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑣𝑘𝑛𝑘) = 1                       1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑛𝑘𝑤𝑘) = 1                      1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑢𝑘+1𝑡𝑘) = 1                    1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑡𝑘𝑤𝑘) = 1                       1 ≤ 𝑘 ≤ 𝑛 − 1   

𝑓∗(𝑢𝑘𝑧𝑘) = 0                       1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑧𝑘𝑥𝑘) = 1                       1 ≤ 𝑘 ≤ 𝑛 − 1   

𝑓∗(𝑥𝑘𝑚𝑘) = 0                      1 ≤ 𝑘 ≤ 𝑛 − 1   

𝑓∗(𝑚𝑘𝑦𝑘) = 0                     1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑦𝑘𝑗𝑘) = 0                       1 ≤ 𝑘 ≤ 𝑛 − 1   

𝑓∗(𝑢𝑘+1𝑗𝑘) = 0                   1 ≤ 𝑘 ≤ 𝑛 − 1   

                             𝒏                       𝑬𝒅𝒈𝒆 𝒄𝒐𝒏𝒅𝒊𝒕𝒊𝒐𝒏𝒔 

                        𝑛 ≥ 2 𝑒𝑓(0) = 7𝑛 − 7           , 𝑒𝑓(1) = 7𝑛 − 7 

We have  |𝑒𝑓(0) − 𝑒𝑓(1)| ≤ 1 , hence 𝑆(𝐷𝑄𝑛) is a difference perfect square cordial graph. 

Illustration: A difference perfect square cordial labeling of 𝑆(𝐷𝑄4) is shown in Figure-4. 

     

 
                                                            Figure:4   𝑺(𝑫𝑸𝟒) 

 

Theorem 2.5  𝑆(𝐴(𝑇𝑛)) is a difference perfect square cordial graph. 

Proof:    Let  𝐺 = 𝑆(𝐴(𝑇𝑛))  

Let the edges 𝑢𝑘𝑢𝑘+1 , 𝑢𝑘𝑣𝑘 , 𝑢𝑘+1𝑣𝑘 be subdivided by 𝑟𝑘  , 𝑠𝑘 , 𝑡𝑘 respectively. 

Case:1 Let the first triangle starts from 𝑢2 and the last ends with 𝑢𝑛−1. 

𝑉(𝐺) = {𝑢𝑘  ∶ 1 ≤ 𝑘 ≤ 𝑛 }⋃{𝑟𝑘  ∶ 1 ≤ 𝑘 ≤ 𝑛 − 1 }⋃{ 𝑠𝑘 , 𝑣𝑘  , 𝑡𝑘  ∶ 1 ≤ 𝑘 ≤
𝑛−2

2
 }  
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𝐸(𝐺) = {(𝑢1𝑟1)}⋃{(𝑢𝑘+1 𝑟𝑘+1): 1 ≤ 𝑘 ≤ 𝑛 − 2}⋃{(𝑟𝑘 𝑢𝑘+1): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{𝑢2𝑘𝑠𝑘: 1 ≤ 𝑘 ≤
𝑛−2

2
} ⋃{𝑠𝑘𝑣𝑘: 1 ≤ 𝑘 ≤

𝑛−2

2
} ⋃{𝑢2𝑘+1𝑡𝑘: 1 ≤ 𝑘 ≤

𝑛−2

2
} ⋃{𝑡𝑘𝑣𝑘: 1 ≤ 𝑘 ≤

𝑛−2

2
}  

So,  |𝑉(𝐺)| =
7𝑛−8

2
  & |𝐸(𝐺)| = 4𝑛 − 6. 

Define 𝑓: 𝑉(𝐺) → {1,2,3, … ,
7𝑛−8

2
} as follows. 

  𝑓(𝑢1) = 3𝑛 − 3                     

  𝑓(𝑢𝑘) = 2𝑘 − 2                    2 ≤ 𝑘 ≤ 𝑛 

  𝑓(𝑟𝑘) = 2𝑘 − 1                     1 ≤ 𝑘 ≤ 𝑛 − 1  

 𝑓(𝑠𝑘) = 2𝑛 + 𝑘 − 2             1 ≤ 𝑘 ≤
𝑛−2

2
  

 𝑓(𝑡𝑘) =
5𝑛−6

2
+ 𝑘                  1 ≤ 𝑘 ≤

𝑛−2

2
  

 𝑓(𝑣𝑘) = 3𝑛 − 3 + 𝑘            1 ≤ 𝑘 ≤
𝑛−2

2
  

For this we define following edge function, 𝑓∗: 𝐸(𝐺) → {0,1} by 

𝑓∗(𝑢1𝑟1) = 0  

𝑓∗(𝑢𝑘+1𝑟𝑘+1) = 1                          1 ≤ 𝑘 ≤ 𝑛 − 2  

𝑓∗(𝑟𝑘𝑢𝑘+1) = 1                              1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑢2𝑘𝑠𝑘) = 0                               1 ≤ 𝑘 ≤
𝑛−2

2
  

𝑓∗(𝑠𝑘𝑣𝑘) = 0                                 1 ≤ 𝑘 ≤
𝑛−2

2
  

𝑓∗(𝑢2𝑘+1𝑡𝑘) = 0                          1 ≤ 𝑘 ≤
𝑛−2

2
  

𝑓∗(𝑡𝑘𝑣𝑘) = 0                                 1 ≤ 𝑘 ≤
𝑛−2

2
  

                             𝒏                       𝑬𝒅𝒈𝒆 𝒄𝒐𝒏𝒅𝒊𝒕𝒊𝒐𝒏𝒔 

                        𝑛 ≥ 4 𝑒𝑓(0) = 2𝑛 − 3            , 𝑒𝑓(1) = 2𝑛 − 3 

 Case:2 Let the first triangle starts from 𝑢2 and the last ends with 𝑢𝑛. 

𝑉(𝐺) = {𝑢𝑘  ∶ 1 ≤ 𝑘 ≤ 𝑛 }⋃{𝑟𝑘  ∶ 1 ≤ 𝑘 ≤ 𝑛 − 1 }⋃{ 𝑠𝑘 , 𝑣𝑘  , 𝑡𝑘  ∶ 1 ≤ 𝑘 ≤
𝑛−1

2
 }  

𝐸(𝐺) = {(𝑢𝑘 𝑟𝑘): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{(𝑟𝑘 𝑢𝑘+1): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{𝑢2𝑘𝑠𝑘: 1 ≤ 𝑘 ≤
𝑛−1

2
} ⋃{𝑠𝑘𝑣𝑘: 1 ≤

𝑘 ≤
𝑛−1

2
}⋃{𝑢2𝑘+1𝑡𝑘: 1 ≤ 𝑘 ≤

𝑛−1

2
}⋃{𝑡𝑘𝑣𝑘: 1 ≤ 𝑘 ≤

𝑛−1

2
}  

So,  |𝑉(𝐺)| =
7𝑛−5

2
  & |𝐸(𝐺)| = 4𝑛 − 4. 

Sub Case :1  𝑛 = 3 

Define 𝑓: 𝑉(𝐺) → {1,2,3, … ,
7𝑛−5

2
} as follows. 

𝑓(𝑢1) = 1  

𝑓(𝑢𝑘+1) = 4𝑘 − 2                    1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓(𝑟𝑘) = 4𝑛 − 6 + 𝑘                 1 ≤ 𝑘 ≤ 𝑛 − 1  
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𝑓(𝑠1) = 3  

𝑓(𝑣1) = 4  

𝑓(𝑡1) = 5  

For this we define following edge function, 𝑓∗: 𝐸(𝐺) → {0,1} by 

𝑓∗(𝑢𝑘𝑟𝑘) = 0                          1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑟𝑘𝑢𝑘+1) = 0                      1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑢2𝑠1) = 1  

𝑓∗(𝑠1𝑣1) = 1  

𝑓∗(𝑣1𝑡1) = 1  

𝑓∗(𝑡1𝑢3) = 1  

Sub Case :2  𝑛 > 3 

Define 𝑓: 𝑉(𝐺) → {1,2,3, … ,
7𝑛−5

2
} as follows. 

   𝑓(𝑢𝑘) = 2𝑘 − 1                    1 ≤ 𝑘 ≤ 𝑛 

  𝑓(𝑟𝑘) = 2𝑘                              1 ≤ 𝑘 ≤ 𝑛 − 1  

 𝑓(𝑠𝑘) = 2𝑛 + 𝑘 − 1              1 ≤ 𝑘 ≤
𝑛−1

2
  

 𝑓(𝑡𝑘) =
5𝑛−3

2
+ 𝑘                   1 ≤ 𝑘 ≤

𝑛−1

2
  

 𝑓(𝑣𝑘) = 3𝑛 − 2 + 𝑘           1 ≤ 𝑘 ≤
𝑛−1

2
  

For this we define following edge function, 𝑓∗: 𝐸(𝐺) → {0,1} by 

𝑓∗(𝑢𝑘𝑟𝑘) = 1                          1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑟𝑘𝑢𝑘+1) = 1                      1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑢2𝑘𝑠𝑘) = 0                        1 ≤ 𝑘 ≤
𝑛−1

2
  

𝑓∗(𝑠𝑘𝑣𝑘) = 0                          1 ≤ 𝑘 ≤
𝑛−1

2
  

𝑓∗(𝑢2𝑘+1𝑡𝑘) = 0                    1 ≤ 𝑘 ≤
𝑛−1

2
  

𝑓∗(𝑡𝑘𝑣𝑘) = 0                          1 ≤ 𝑘 ≤
𝑛−1

2
  

                              𝒏                       𝑬𝒅𝒈𝒆 𝒄𝒐𝒏𝒅𝒊𝒕𝒊𝒐𝒏𝒔 

                        𝑛 ≥ 3 𝑒𝑓(0) = 2𝑛 − 2            , 𝑒𝑓(1) = 2𝑛 − 2 

Case:3 Let the first triangle starts from 𝑢1 and the last ends with 𝑢𝑛. 

𝑉(𝐺) = {𝑢𝑘  ∶ 1 ≤ 𝑘 ≤ 𝑛 }⋃{𝑟𝑘  ∶ 1 ≤ 𝑘 ≤ 𝑛 − 1 }⋃{ 𝑠𝑘 , 𝑣𝑘  , 𝑡𝑘  ∶ 1 ≤ 𝑘 ≤
𝑛

2
 }  

𝐸(𝐺) = {(𝑢𝑘 𝑟𝑘): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{(𝑟𝑘 𝑢𝑘+1): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{𝑢2𝑘−1𝑠𝑘: 1 ≤ 𝑘 ≤
𝑛

2
} ⋃{𝑠𝑘𝑣𝑘: 1 ≤

𝑘 ≤
𝑛

2
}⋃{𝑢2𝑘𝑡𝑘: 1 ≤ 𝑘 ≤

𝑛

2
}⋃{𝑡𝑘𝑣𝑘: 1 ≤ 𝑘 ≤

𝑛

2
}            

So,  |𝑉(𝐺)| =
7𝑛−2

2
  & |𝐸(𝐺)| = 4𝑛 − 2. 
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Define 𝑓: 𝑉(𝐺) → {1,2,3, … ,
7𝑛−2

2
} as follows. 

   𝑓(𝑢𝑘) = 2𝑘 − 1                        1 ≤ 𝑘 ≤ 𝑛 

  𝑓(𝑟𝑘) = 2𝑘                                  1 ≤ 𝑘 ≤ 𝑛 − 1  

 𝑓(𝑠𝑘) = 2𝑛 + 𝑘 − 1                  1 ≤ 𝑘 ≤
𝑛

2
  

 𝑓(𝑡𝑘) =
5𝑛−2

2
+ 𝑘                       1 ≤ 𝑘 ≤

𝑛

2
  

 𝑓 (𝑣𝑛+2

2
−𝑘

) = 3𝑛 − 1 + 𝑘        1 ≤ 𝑘 ≤
𝑛

2
  

For this we define following edge function, 𝑓∗: 𝐸(𝐺) → {0,1} by 

𝑓∗(𝑢𝑘𝑟𝑘) = 1                          1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑟𝑘𝑢𝑘+1) = 1                      1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑢2𝑘−1𝑠𝑘) = 0                    1 ≤ 𝑘 ≤
𝑛

2
  

𝑓∗(𝑠𝑘𝑣𝑘) = 0                          1 ≤ 𝑘 ≤
𝑛

2
  

𝑓∗(𝑢2𝑘𝑡𝑘) = 0                        1 ≤ 𝑘 ≤
𝑛

2
  

𝑓∗(𝑡𝑘𝑣𝑘) = 0                          1 ≤ 𝑘 ≤
𝑛

2
− 1  

𝑓∗ (𝑡𝑛

2
𝑣𝑛

2
) = 1  

                             𝒏                       𝑬𝒅𝒈𝒆 𝒄𝒐𝒏𝒅𝒊𝒕𝒊𝒐𝒏𝒔 

                        𝑛 ≥ 4 𝑒𝑓(0) = 2𝑛 − 1            , 𝑒𝑓(1) = 2𝑛 − 1 

In all cases we have  |𝑒𝑓(0) − 𝑒𝑓(1)| ≤ 1 , hence 𝑆(𝐴(𝑇𝑛)) is a difference perfect square cordial 

graph. 

Illustration: A difference perfect square cordial labeling of 𝑆(𝐴(𝑇5)) is shown in Figure-5. 

         

                                                      Figure-5   𝑺(𝑨(𝑻𝟓)) 

Theorem 2.6  𝑆𝐴(𝑄𝑛) is a difference perfect square cordial graph. 

Proof:    Let  𝐺 = 𝑆𝐴(𝑄𝑛)  

Let the edges 𝑢𝑘𝑢𝑘+1 , 𝑢𝑘𝑣𝑘 , 𝑣𝑘𝑤𝑘 , 𝑢𝑘+1𝑤𝑘 be subdivided by 𝑟𝑘  , 𝑠𝑘 , 𝑥𝑘  , 𝑡𝑘 respectively. 
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Case:1 Let the first quadrilateral starts from 𝑢2 and the last  ends with 𝑢𝑛−1. 

𝑉(𝐺) = {𝑢𝑘  ∶ 1 ≤ 𝑘 ≤ 𝑛 }⋃{𝑟𝑘  ∶ 1 ≤ 𝑘 ≤ 𝑛 − 1 }⋃{ 𝑠𝑘 , 𝑣𝑘  , 𝑡𝑘  , 𝑥𝑘  , 𝑤𝑘  ∶ 1 ≤ 𝑘 ≤
𝑛−2

2
 }  

𝐸(𝐺) = { (𝑢𝑘  𝑟𝑘): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{(𝑟𝑘 𝑢𝑘+1): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{𝑢2𝑘𝑠𝑘: 1 ≤ 𝑘 ≤
𝑛−2

2
} 

⋃{(𝑠𝑘𝑣𝑘): 1 ≤ 𝑘 ≤
𝑛−2

2
}⋃ { (𝑢2𝑘+1𝑡𝑘): 1 ≤ 𝑘 ≤

𝑛−2

2
}⋃{(𝑡𝑘𝑤𝑘): 1 ≤ 𝑘 ≤

𝑛−2

2
}⋃{𝑣𝑘𝑥𝑘: 1 ≤ 𝑘 ≤

𝑛−2

2
}⋃{(𝑥𝑘𝑤𝑘): 1 ≤ 𝑘 ≤

𝑛−2

2
}            

So,  |𝑉(𝐺)| =
9𝑛−12

2
  & |𝐸(𝐺)| = 5𝑛 − 8. 

Define 𝑓: 𝑉(𝐺) → {1,2,3, … ,
9𝑛−12

2
} as follows. 

  𝑓(𝑢1) =
9𝑛−12

2
                     

  𝑓(𝑢𝑘) = 2𝑘 − 2                    2 ≤ 𝑘 ≤ 𝑛 

  𝑓(𝑟𝑘) = 2𝑘 − 1                     1 ≤ 𝑘 ≤ 𝑛 − 1  

 𝑓(𝑠𝑘) = 2𝑛 + 2𝑘 − 3           1 ≤ 𝑘 ≤
𝑛−2

2
  

 𝑓(𝑥𝑘) =
7𝑛−10

2
+ 𝑘                1 ≤ 𝑘 ≤

𝑛−2

2
  

 𝑓(𝑣𝑘) = 2𝑛 − 2 + 2𝑘          1 ≤ 𝑘 ≤
𝑛−2

2
  

𝑓(𝑡𝑘) = 3𝑛 − 4 + 𝑘          1 ≤ 𝑘 ≤
𝑛−2

2
  

𝑓(𝑤𝑘) = 4𝑛 − 6 + 𝑘        1 ≤ 𝑘 ≤
𝑛−2

2
  

For this we define following edge function, 𝑓∗: 𝐸(𝐺) → {0,1} by 

𝑓∗(𝑢1𝑟1) = 0  

𝑓∗(𝑢𝑘+1𝑟𝑘+1) = 1                          1 ≤ 𝑘 ≤ 𝑛 − 2  

𝑓∗(𝑟𝑘𝑢𝑘+1) = 1                              1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑢2𝑘𝑠𝑘) = 0                               1 ≤ 𝑘 ≤
𝑛−2

2
  

𝑓∗(𝑠𝑘𝑣𝑘) = 1                                 1 ≤ 𝑘 ≤
𝑛−2

2
  

𝑓∗(𝑢2𝑘+1𝑡𝑘) = 0                           1 ≤ 𝑘 ≤
𝑛−2

2
  

𝑓∗(𝑡𝑘𝑤𝑘) = 0                                 1 ≤ 𝑘 ≤
𝑛−2

2
  

𝑓∗(𝑣𝑘𝑥𝑘) = 0                                1 ≤ 𝑘 ≤
𝑛−2

2
  

𝑓∗(𝑥𝑘𝑤𝑘) = 0                                1 ≤ 𝑘 ≤
𝑛−2

2
   

                              𝒏                       𝑬𝒅𝒈𝒆 𝒄𝒐𝒏𝒅𝒊𝒕𝒊𝒐𝒏𝒔 

                        𝑛 ≥ 4 
𝑒𝑓(0) =

5𝑛 − 8

2
           , 𝑒𝑓(1) =

5𝑛 − 8

2
 

 Case:2 Let the first quadrilateral starts from 𝑢2 and the last ends with 𝑢𝑛. 

𝑉(𝐺) = {𝑢𝑘  ∶ 1 ≤ 𝑘 ≤ 𝑛 }⋃{𝑟𝑘  ∶ 1 ≤ 𝑘 ≤ 𝑛 − 1 }⋃{ 𝑠𝑘 , 𝑣𝑘  , 𝑡𝑘  , 𝑤𝑘  , 𝑥𝑘 ∶ 1 ≤ 𝑘 ≤
𝑛−1

2
 }  
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𝐸(𝐺) = {(𝑢𝑘 𝑟𝑘): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{(𝑟𝑘 𝑢𝑘+1): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{(𝑢2𝑘𝑠𝑘): 1 ≤ 𝑘 ≤
𝑛−1

2
} 

⋃{(𝑠𝑘𝑣𝑘): 1 ≤ 𝑘 ≤
𝑛−1

2
}⋃{(𝑢2𝑘+1𝑡𝑘): 1 ≤ 𝑘 ≤

𝑛−1

2
 }⋃{(𝑡𝑘𝑤𝑘): 1 ≤ 𝑘 ≤

𝑛−1

2
}⋃{(𝑣𝑘𝑥𝑘): 1 ≤ 𝑘 ≤

𝑛−1

2
}⋃{(𝑥𝑘𝑤𝑘): 1 ≤ 𝑘 ≤

𝑛−1

2
} 

So,  |𝑉(𝐺)| =
9𝑛−7

2
  & |𝐸(𝐺)| = 5𝑛 − 5. 

Sub Case :1  𝑛 = 3 

Define 𝑓: 𝑉(𝐺) → {1,2,3, … ,
9𝑛−7

2
} as follows. 

𝑓(𝑢1) = 1  

𝑓(𝑢𝑘+1) = 3𝑛 + 1 − 𝑘           1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓(𝑟𝑘) = 3𝑘 + 4                        1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓(𝑠1) = 2  

𝑓(𝑣1) = 3  

𝑓(𝑥1) = 4  

𝑓(𝑤1) = 5  

𝑓(𝑡1) = 6  

For this we define following edge function, 𝑓∗: 𝐸(𝐺) → {0,1} by 

𝑓∗(𝑟𝑘𝑢𝑘+1) = 0                      1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑢1𝑟1) = 0  

𝑓∗(𝑢2𝑟2) = 1  

𝑓∗(𝑢2𝑠1) = 0  

𝑓∗(𝑠1𝑣1) = 1  

𝑓∗(𝑣1𝑥1) = 1  

𝑓∗(𝑥1𝑤1) = 1  

𝑓∗(𝑤1𝑡1) = 1  

𝑓∗(𝑡1𝑢3) = 0  

Sub Case :1  𝑛 > 3 

Define 𝑓: 𝑉(𝐺) → {1,2,3, … ,
9𝑛−7

2
} as follows. 

   𝑓(𝑢𝑘) = 2𝑘 − 1                    1 ≤ 𝑘 ≤ 𝑛 

  𝑓(𝑟𝑘) = 2𝑘                              1 ≤ 𝑘 ≤ 𝑛 − 1  

 𝑓(𝑠𝑘) = 2𝑛 + 2𝑘 − 2            1 ≤ 𝑘 ≤
𝑛−1

2
  

 𝑓(𝑤𝑘) =
7𝑛−5

2
+ 𝑘                 1 ≤ 𝑘 ≤

𝑛−1

2
  

 𝑓(𝑥𝑘) = 3𝑛 − 2 + 𝑘             1 ≤ 𝑘 ≤
𝑛−1

2
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𝑓(𝑣𝑘) = 2𝑛 − 1 + 2𝑘           1 ≤ 𝑘 ≤
𝑛−1

2
  

𝑓(𝑡𝑘) = 4𝑛 − 3 + 𝑘              1 ≤ 𝑘 ≤
𝑛−1

2
  

For this we define following edge function, 𝑓∗: 𝐸(𝐺) → {0,1} by 

𝑓∗(𝑢𝑘𝑟𝑘) = 1                                 1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑟𝑘𝑢𝑘+1) = 1                             1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑢2𝑘𝑠𝑘) = 0                               1 ≤ 𝑘 ≤
𝑛−1

2
  

𝑓∗(𝑠𝑘𝑣𝑘) = 1                                 1 ≤ 𝑘 ≤
𝑛−1

2
  

𝑓∗(𝑢2𝑘+1𝑡𝑘) = 0                           1 ≤ 𝑘 ≤
𝑛−1

2
  

𝑓∗(𝑡𝑘𝑤𝑘) = 0                                1 ≤ 𝑘 ≤
𝑛−1

2
  

𝑓∗(𝑣𝑘𝑥𝑘) = 0                                1 ≤ 𝑘 ≤
𝑛−1

2
  

𝑓∗(𝑥𝑘𝑤𝑘) = 0                               1 ≤ 𝑘 ≤
𝑛−1

2
  

                              𝒏                       𝑬𝒅𝒈𝒆 𝒄𝒐𝒏𝒅𝒊𝒕𝒊𝒐𝒏𝒔 

                        𝑛 ≥ 3 
𝑒𝑓(0) =

5𝑛 − 5

2
            , 𝑒𝑓(1) =

5𝑛 − 5

2
 

Case:3 Let the first quadrilateral starts from 𝑢1 and the last ends with 𝑢𝑛. 

𝑉(𝐺) = {𝑢𝑘  ∶ 1 ≤ 𝑘 ≤ 𝑛 }⋃{𝑟𝑘  ∶ 1 ≤ 𝑘 ≤ 𝑛 − 1 }⋃{ 𝑠𝑘 , 𝑣𝑘  , 𝑡𝑘  , 𝑥𝑘  , 𝑤𝑘  ∶ 1 ≤ 𝑘 ≤
𝑛

2
 }  

𝐸(𝐺) =  { (𝑢𝑘  𝑟𝑘): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{(𝑟𝑘 𝑢𝑘+1): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{𝑢2𝑘−1𝑠𝑘: 1 ≤ 𝑘 ≤
𝑛

2
} 

⋃{𝑠𝑘𝑣𝑘: 1 ≤ 𝑘 ≤
𝑛

2
}⋃{𝑢2𝑘𝑡𝑘: 1 ≤ 𝑘 ≤

𝑛

2
}⋃{𝑡𝑘𝑤𝑘: 1 ≤ 𝑘 ≤

𝑛

2
}⋃{𝑣𝑘𝑥𝑘: 1 ≤ 𝑘 ≤

𝑛

2
}⋃{𝑥𝑘𝑤𝑘: 1 ≤ 𝑘 ≤

𝑛

2
}            

So,  |𝑉(𝐺)| =
9𝑛−2

2
  & |𝐸(𝐺)| = 5𝑛 − 2. 

Define 𝑓: 𝑉(𝐺) → {1,2,3, … ,
9𝑛−2

2
} as follows. 

   𝑓(𝑢𝑘) = 2𝑘 − 1                        1 ≤ 𝑘 ≤ 𝑛 

  𝑓(𝑟𝑘) = 2𝑘                                  1 ≤ 𝑘 ≤ 𝑛 − 1  

 𝑓(𝑠𝑘) = 2𝑛 + 2𝑘 − 2                1 ≤ 𝑘 ≤
𝑛

2
  

 𝑓(𝑥𝑘) =
7𝑛−2

2
+ 𝑘                       1 ≤ 𝑘 ≤

𝑛

2
  

𝑓(𝑡𝑘) = 3𝑛 + 𝑘 − 1                     1 ≤ 𝑘 ≤
𝑛

2
  

𝑓(𝑣𝑘) = 2𝑛 + 2𝑘 − 1                  1 ≤ 𝑘 ≤
𝑛

2
  

 𝑓 (𝑤𝑛+2

2
−𝑘

) = 4𝑛 − 1 + 𝑘         1 ≤ 𝑘 ≤
𝑛

2
  

For this we define following edge function, 𝑓∗: 𝐸(𝐺) → {0,1} by 

𝑓∗(𝑢𝑘𝑟𝑘) = 1                          1 ≤ 𝑘 ≤ 𝑛 − 1  
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𝑓∗(𝑟𝑘𝑢𝑘+1) = 1                     1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑢2𝑘−1𝑠𝑘) = 0                   1 ≤ 𝑘 ≤
𝑛

2
  

𝑓∗(𝑠𝑘𝑣𝑘) = 1                          1 ≤ 𝑘 ≤
𝑛

2
  

𝑓∗(𝑢2𝑘𝑡𝑘) = 0                      1 ≤ 𝑘 ≤
𝑛

2
  

𝑓∗(𝑡𝑘𝑤𝑘) = 0                       1 ≤ 𝑘 ≤
𝑛

2
  

𝑓∗(𝑣𝑘𝑥𝑘) = 0                       1 ≤ 𝑘 ≤
𝑛

2
  

𝑓∗(𝑥𝑘𝑤𝑘) = 0                       1 ≤ 𝑘 ≤
𝑛

2
− 1  

𝑓∗ (𝑥𝑛

2
𝑤𝑛

2
) = 1  

                             𝒏                       𝑬𝒅𝒈𝒆 𝒄𝒐𝒏𝒅𝒊𝒕𝒊𝒐𝒏𝒔 

                        𝑛 ≥ 4 
𝑒𝑓(0) =

5𝑛 − 2

2
            , 𝑒𝑓(1) =

5𝑛 − 2

2
 

In all cases we have  |𝑒𝑓(0) − 𝑒𝑓(1)| ≤ 1 , hence 𝑆(𝐴𝑄𝑛) is a difference perfect square cordial graph. 

Illustration: A difference perfect square cordial labeling of 𝑆(𝐴𝑄4) is shown in Figure-6. 

 

                                     Figure:6   𝑺(𝑨𝑸𝟒)  

Theorem 2.7 The 𝑆𝐷𝐴(𝑇𝑛) is a difference perfect square cordial graph. 

Proof:    Let  𝐺 = 𝑆𝐷𝐴(𝑇𝑛)  

Let the edges 𝑢𝑘𝑢𝑘+1 , 𝑢𝑘𝑣𝑘 , 𝑢𝑘+1𝑣𝑘 , 𝑢𝑘𝑤𝑘 , 𝑢𝑘+1𝑤𝑘  be subdivided by 𝑟𝑘  , 𝑠𝑘 , 𝑡𝑘  , 𝑥𝑘  , 𝑦𝑘 

respectively. 

Case:1 Let the first triangle starts from 𝑢2 and the last ends with 𝑢𝑛−1. 

𝑉(𝐺) = {𝑢𝑘 ∶ 1 ≤ 𝑘 ≤ 𝑛 }⋃{𝑟𝑘 ∶ 1 ≤ 𝑘 ≤ 𝑛 − 1 }⋃{ 𝑠𝑘 , 𝑣𝑘  , 𝑡𝑘  , 𝑥𝑘  , 𝑦𝑘  , 𝑤𝑘 ∶ 1 ≤ 𝑘 ≤
𝑛−2

2
 }  

𝐸(𝐺) = {(𝑢𝑘 𝑟𝑘): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{(𝑟𝑘 𝑢𝑘+1): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{𝑢2𝑘𝑠𝑘: 1 ≤ 𝑘 ≤
𝑛−2

2
} ⋃{𝑠𝑘𝑣𝑘: 1 ≤

𝑘 ≤
𝑛−2

2
} ⋃{𝑢2𝑘+1𝑡𝑘: 1 ≤ 𝑘 ≤

𝑛−2

2
} ⋃{𝑡𝑘𝑣𝑘: 1 ≤ 𝑘 ≤

𝑛−2

2
}⋃{𝑢2𝑘𝑥𝑘: 1 ≤ 𝑘 ≤

𝑛−2

2
} ⋃{𝑥𝑘𝑤𝑘: 1 ≤ 𝑘 ≤

𝑛−2

2
} ⋃{𝑢2𝑘+1𝑦𝑘: 1 ≤ 𝑘 ≤

𝑛−2

2
} ⋃{𝑤𝑘𝑦𝑘: 1 ≤ 𝑘 ≤

𝑛−2

2
}  

 So,  |𝑉(𝐺)| = 5𝑛 − 7  & |𝐸(𝐺)| = 6𝑛 − 10. 

Define 𝑓: 𝑉(𝐺) → {1,2,3, … , 5𝑛 − 7} as follows. 

  𝑓(𝑢1) = 2𝑛 − 1                     



International Journal of Future Generation Communication and Networking 

Vol. 13, No. 2, (2020), pp. 275 – 297 
 

289 
ISSN: 2233-7857 IJFGCN 

Copyright ⓒ 2020 SERSC 

  𝑓(𝑢𝑘) = 2𝑘 − 2                    2 ≤ 𝑘 ≤ 𝑛 

  𝑓(𝑟𝑘) = 2𝑘 − 1                     1 ≤ 𝑘 ≤ 𝑛 − 1  

 𝑓(𝑠𝑘) = 2𝑛 + 2𝑘 − 2           1 ≤ 𝑘 ≤
𝑛−2

2
  

 𝑓(𝑦𝑘) =
9𝑛−12

2
+ 𝑘                1 ≤ 𝑘 ≤

𝑛−2

2
  

 𝑓(𝑣𝑘) = 2𝑛 − 1 + 2𝑘          1 ≤ 𝑘 ≤
𝑛−2

2
  

𝑓(𝑡𝑘) = 4𝑛 − 5 + 𝑘               1 ≤ 𝑘 ≤
𝑛−2

2
  

𝑓(𝑥𝑘) = 3𝑛 − 4 + 2𝑘            1 ≤ 𝑘 ≤
𝑛−2

2
  

𝑓(𝑤𝑘) = 3𝑛 − 3 + 2𝑘          1 ≤ 𝑘 ≤
𝑛−2

2
  

For this we define following edge function, 𝑓∗: 𝐸(𝐺) → {0,1} by 

𝑓∗(𝑢1𝑟1) = 0  

𝑓∗(𝑢𝑘+1𝑟𝑘+1) = 1                       1 ≤ 𝑘 ≤ 𝑛 − 2  

𝑓∗(𝑟𝑘𝑢𝑘+1) = 1                           1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑢2𝑘𝑠𝑘) = 0                             1 ≤ 𝑘 ≤
𝑛−2

2
  

𝑓∗(𝑠𝑘𝑣𝑘) = 1                               1 ≤ 𝑘 ≤
𝑛−2

2
  

𝑓∗(𝑢2𝑘+1𝑡𝑘) = 0                         1 ≤ 𝑘 ≤
𝑛−2

2
  

𝑓∗(𝑡𝑘𝑣𝑘) = 0                              1 ≤ 𝑘 ≤
𝑛−2

2
  

𝑓∗(𝑢2𝑘𝑥𝑘) = 0                           1 ≤ 𝑘 ≤
𝑛−2

2
  

𝑓∗(𝑥𝑘𝑤𝑘) = 1                            1 ≤ 𝑘 ≤
𝑛−2

2
  

𝑓∗(𝑢2𝑘+1𝑦𝑘) = 0                      1 ≤ 𝑘 ≤
𝑛−2

2
  

𝑓∗(𝑦𝑘𝑤𝑘) = 0                          1 ≤ 𝑘 ≤
𝑛−2

2
  

                             𝒏                       𝑬𝒅𝒈𝒆 𝒄𝒐𝒏𝒅𝒊𝒕𝒊𝒐𝒏𝒔 

                        𝑛 ≥ 4 𝑒𝑓(0) = 3𝑛 − 5            , 𝑒𝑓(1) = 3𝑛 − 5 

Case:2 Let the first triangle starts from 𝑢2 and the last ends with 𝑢𝑛. 

𝑉(𝐺) = {𝑢𝑘 ∶ 1 ≤ 𝑘 ≤ 𝑛 }⋃{𝑟𝑘 ∶ 1 ≤ 𝑘 ≤ 𝑛 − 1 }⋃{ 𝑠𝑘 , 𝑣𝑘  , 𝑡𝑘  , 𝑥𝑘  , 𝑦𝑘  , 𝑤𝑘 ∶ 1 ≤ 𝑘 ≤
𝑛−1

2
 }  

𝐸(𝐺) = {(𝑢𝑘 𝑟𝑘): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{(𝑟𝑘 𝑢𝑘+1): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{𝑢2𝑘𝑠𝑘: 1 ≤ 𝑘 ≤
𝑛−1

2
} ⋃{𝑠𝑘𝑣𝑘: 1 ≤

𝑘 ≤
𝑛−1

2
} ⋃{𝑢2𝑘+1𝑡𝑘: 1 ≤ 𝑘 ≤

𝑛−1

2
} ⋃{𝑡𝑘𝑣𝑘: 1 ≤ 𝑘 ≤

𝑛−1

2
}⋃{𝑢2𝑘𝑥𝑘: 1 ≤ 𝑘 ≤

𝑛−1

2
} ⋃{𝑥𝑘𝑤𝑘: 1 ≤ 𝑘 ≤

𝑛−1

2
} ⋃{𝑢2𝑘+1𝑦𝑘: 1 ≤ 𝑘 ≤

𝑛−1

2
} ⋃{𝑤𝑘𝑦𝑘: 1 ≤ 𝑘 ≤

𝑛−1

2
}  

 So,  |𝑉(𝐺)| = 5𝑛 − 4  & |𝐸(𝐺)| = 6𝑛 − 6. 

Define 𝑓: 𝑉(𝐺) → {1,2,3, … , 5𝑛 − 4} as follows. 



International Journal of Future Generation Communication and Networking 

Vol. 13, No. 2, (2020), pp. 275 – 297 
 

290 
ISSN: 2233-7857 IJFGCN 

Copyright ⓒ 2020 SERSC 

   𝑓(𝑢𝑘) = 2𝑘 − 1                    1 ≤ 𝑘 ≤ 𝑛 

  𝑓(𝑟𝑘) = 2𝑘                              1 ≤ 𝑘 ≤ 𝑛 − 1  

 𝑓(𝑠𝑘) = 2𝑛 + 2𝑘 − 2            1 ≤ 𝑘 ≤
𝑛−1

2
  

 𝑓(𝑦𝑘) =
9𝑛−7

2
+ 𝑘                  1 ≤ 𝑘 ≤

𝑛−1

2
  

 𝑓(𝑣𝑘) = 2𝑛 − 1 + 2𝑘          1 ≤ 𝑘 ≤
𝑛−1

2
  

𝑓(𝑡𝑘) = 4𝑛 − 3 + 𝑘               1 ≤ 𝑘 ≤
𝑛−1

2
  

𝑓(𝑥𝑘) = 3𝑛 − 3 + 2𝑘           1 ≤ 𝑘 ≤
𝑛−1

2
  

𝑓(𝑤𝑘) = 3𝑛 − 2 + 2𝑘          1 ≤ 𝑘 ≤
𝑛−1

2
  

For this we define following edge function, 𝑓∗: 𝐸(𝐺) → {0,1} by 

𝑓∗(𝑢𝑘𝑟𝑘) = 1                               1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑟𝑘𝑢𝑘+1) = 1                           1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑢2𝑘𝑠𝑘) = 0                             1 ≤ 𝑘 ≤
𝑛−1

2
  

𝑓∗(𝑠𝑘𝑣𝑘) = 1                               1 ≤ 𝑘 ≤
𝑛−1

2
  

𝑓∗(𝑢2𝑘+1𝑡𝑘) = 0                         1 ≤ 𝑘 ≤
𝑛−1

2
  

𝑓∗(𝑡𝑘𝑣𝑘) = 0                              1 ≤ 𝑘 ≤
𝑛−1

2
  

𝑓∗(𝑢2𝑘𝑥𝑘) = 0                           1 ≤ 𝑘 ≤
𝑛−1

2
  

𝑓∗(𝑥𝑘𝑤𝑘) = 1                            1 ≤ 𝑘 ≤
𝑛−1

2
  

𝑓∗(𝑢2𝑘+1𝑦𝑘) = 0                      1 ≤ 𝑘 ≤
𝑛−1

2
  

𝑓∗(𝑦𝑘𝑤𝑘) = 0                          1 ≤ 𝑘 ≤
𝑛−1

2
  

                             𝒏                       𝑬𝒅𝒈𝒆 𝒄𝒐𝒏𝒅𝒊𝒕𝒊𝒐𝒏𝒔 

                        𝑛 ≥ 3 𝑒𝑓(0) = 3𝑛 − 3            , 𝑒𝑓(1) = 3𝑛 − 3 

Case:3 Let the first triangle starts from 𝑢1 and the last ends with 𝑢𝑛. 

𝑉(𝐺) = {𝑢𝑘 ∶ 1 ≤ 𝑘 ≤ 𝑛 }⋃{𝑟𝑘 ∶ 1 ≤ 𝑘 ≤ 𝑛 − 1 }⋃{ 𝑠𝑘 , 𝑣𝑘  , 𝑡𝑘  , 𝑥𝑘  , 𝑦𝑘  , 𝑤𝑘 ∶ 1 ≤ 𝑘 ≤
𝑛

2
 }  

𝐸(𝐺) = {(𝑢𝑘 𝑟𝑘): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{(𝑟𝑘 𝑢𝑘+1): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{𝑢2𝑘−1𝑠𝑘: 1 ≤ 𝑘 ≤
𝑛

2
} ⋃{𝑠𝑘𝑣𝑘: 1 ≤

𝑘 ≤
𝑛

2
} ⋃{𝑢2𝑘𝑡𝑘: 1 ≤ 𝑘 ≤

𝑛

2
} ⋃{𝑡𝑘𝑣𝑘: 1 ≤ 𝑘 ≤

𝑛

2
}⋃{𝑢2𝑘−1𝑥𝑘: 1 ≤ 𝑘 ≤

𝑛

2
} ⋃{𝑥𝑘𝑤𝑘: 1 ≤ 𝑘 ≤

𝑛

2
} 

⋃{𝑢2𝑘𝑦𝑘: 1 ≤ 𝑘 ≤
𝑛

2
} ⋃{𝑤𝑘𝑦𝑘: 1 ≤ 𝑘 ≤

𝑛

2
}  

 So,  |𝑉(𝐺)| = 5𝑛 − 1  & |𝐸(𝐺)| = 6𝑛 − 2. 

Define 𝑓: 𝑉(𝐺) → {1,2,3, … , 5𝑛 − 1} as follows. 

   𝑓(𝑢𝑘) = 2𝑘 − 1                   1 ≤ 𝑘 ≤ 𝑛 

  𝑓(𝑟𝑘) = 2𝑘                             1 ≤ 𝑘 ≤ 𝑛 − 1  
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 𝑓(𝑠𝑘) = 2𝑛 + 2𝑘 − 2           1 ≤ 𝑘 ≤
𝑛

2
  

 𝑓(𝑥𝑘) =
7𝑛−4

2
+ 2𝑘               1 ≤ 𝑘 ≤

𝑛

2
  

 𝑓(𝑣𝑘) = 2𝑛 − 1 + 2𝑘          1 ≤ 𝑘 ≤
𝑛

2
  

𝑓 (𝑡𝑛+2

2
−𝑘

) = 3𝑛 − 1 + 𝑘      1 ≤ 𝑘 ≤
𝑛

2
  

𝑓(𝑤𝑘) =
7𝑛−2

2
+ 2𝑘                1 ≤ 𝑘 ≤

𝑛

2
  

𝑓(𝑦𝑘) =
9𝑛−2

2
+ 𝑘                   1 ≤ 𝑘 ≤

𝑛

2
  

For this we define following edge function, 𝑓∗: 𝐸(𝐺) → {0,1} by 

𝑓∗(𝑢𝑘𝑟𝑘) = 1                               1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑟𝑘𝑢𝑘+1) = 1                           1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑢2𝑘−1𝑠𝑘) = 0                         1 ≤ 𝑘 ≤
𝑛

2
  

𝑓∗(𝑠𝑘𝑣𝑘) = 1                               1 ≤ 𝑘 ≤
𝑛

2
  

𝑓∗(𝑢2𝑘𝑡𝑘) = 0                            1 ≤ 𝑘 ≤
𝑛

2
  

𝑓∗(𝑡𝑘𝑣𝑘) = 0                              1 ≤ 𝑘 ≤
𝑛

2
− 1  

𝑓∗(𝑢2𝑘−1𝑥𝑘) = 0                        1 ≤ 𝑘 ≤
𝑛

2
  

𝑓∗(𝑥𝑘𝑤𝑘) = 1                             1 ≤ 𝑘 ≤
𝑛

2
  

𝑓∗(𝑢2𝑘𝑦𝑘) = 0                           1 ≤ 𝑘 ≤
𝑛

2
  

𝑓∗(𝑦𝑘𝑤𝑘) = 0                             1 ≤ 𝑘 ≤
𝑛

2
  

𝑓∗ (𝑡𝑛

2
𝑣𝑛

2
) = 1  

                             𝒏                       𝑬𝒅𝒈𝒆 𝒄𝒐𝒏𝒅𝒊𝒕𝒊𝒐𝒏𝒔 

                        𝑛 ≥ 4 𝑒𝑓(0) = 3𝑛 − 1            , 𝑒𝑓(1) = 3𝑛 − 1 

In all cases we have  |𝑒𝑓(0) − 𝑒𝑓(1)| ≤ 1 , hence 𝑆(𝐷(𝐴𝑇𝑛)) is a difference perfect square cordial 

graph. 

Illustration: A difference perfect square cordial labeling of 𝑆𝐷(𝐴𝑇4) is shown in Figure-7. 



International Journal of Future Generation Communication and Networking 

Vol. 13, No. 2, (2020), pp. 275 – 297 
 

292 
ISSN: 2233-7857 IJFGCN 

Copyright ⓒ 2020 SERSC 

 
                                               Figure:7 𝑺𝑫(𝑨𝑻𝟒) 

Theorem 2.8  𝑆𝐷𝐴(𝑄𝑛) is a difference perfect square cordial graph. 

Proof:    Let  𝐺 = 𝑆𝐷𝐴(𝑄𝑛)  

Let the edges 𝑢𝑘𝑢𝑘+1 , 𝑢𝑘𝑣𝑘 , 𝑣𝑘𝑤𝑘 , 𝑢𝑘+1𝑤𝑘 , 𝑢𝑘𝑗𝑘 , 𝑗𝑘𝑚𝑘 , 𝑢𝑘+1𝑚𝑘 be subdivided by 

𝑟𝑘  , 𝑠𝑘 , 𝑧𝑘  , 𝑡𝑘  , 𝑥𝑘  , 𝑙𝑘  , 𝑦𝑘  respectively. 

Case:1 Let the first quadrilateral starts from 𝑢2 and the last  ends with 𝑢𝑛−1. 

𝑉(𝐺) = {𝑢𝑘  ∶ 1 ≤ 𝑘 ≤ 𝑛 }⋃{𝑟𝑘  ∶ 1 ≤ 𝑘 ≤ 𝑛 − 1 }⋃{ 𝑠𝑘 , 𝑣𝑘  , 𝑡𝑘  , 𝑧𝑘  , 𝑤𝑘  , 𝑥𝑘  , 𝑗𝑘  , 𝑙𝑘  , 𝑚𝑘  , 𝑦𝑘  ∶ 1 ≤

𝑘 ≤
𝑛−2

2
 }  

𝐸(𝐺) = { (𝑢𝑘  𝑟𝑘): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{(𝑟𝑘 𝑢𝑘+1): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{𝑢2𝑘𝑠𝑘: 1 ≤ 𝑘 ≤
𝑛−2

2
} 

⋃{(𝑠𝑘𝑣𝑘): 1 ≤ 𝑘 ≤
𝑛−2

2
}⋃ { (𝑢2𝑘+1𝑡𝑘): 1 ≤ 𝑘 ≤

𝑛−2

2
}⋃{(𝑡𝑘𝑤𝑘): 1 ≤ 𝑘 ≤

𝑛−2

2
}⋃{𝑣𝑘𝑧𝑘: 1 ≤ 𝑘 ≤

𝑛−2

2
}⋃{(𝑧𝑘𝑤𝑘): 1 ≤ 𝑘 ≤

𝑛−2

2
} ⋃{𝑢2𝑘𝑥𝑘: 1 ≤ 𝑘 ≤

𝑛−2

2
} ⋃{(𝑥𝑘𝑗𝑘): 1 ≤ 𝑘 ≤

𝑛−2

2
}⋃ { (𝑢2𝑘+1𝑦𝑘): 1 ≤

𝑘 ≤
𝑛−2

2
}⋃{(𝑦𝑘𝑚𝑘): 1 ≤ 𝑘 ≤

𝑛−2

2
}⋃{𝑗𝑘𝑙𝑘: 1 ≤ 𝑘 ≤

𝑛−2

2
}⋃{(𝑙𝑘𝑚𝑘): 1 ≤ 𝑘 ≤

𝑛−2

2
}            

   So,  |𝑉(𝐺)| = 7𝑛 − 11  & |𝐸(𝐺)| = 8𝑛 − 14. 

Define 𝑓: 𝑉(𝐺) → {1,2,3, … , 7𝑛 − 11} as follows. 

  𝑓(𝑢1) = 7𝑛 − 11                   

  𝑓(𝑢𝑘) = 2𝑘 − 2                    2 ≤ 𝑘 ≤ 𝑛 

  𝑓(𝑟𝑘) = 2𝑘 − 1                     1 ≤ 𝑘 ≤ 𝑛 − 1  

 𝑓(𝑠𝑘) = 5𝑛 + 𝑘 − 8             1 ≤ 𝑘 ≤
𝑛−2

2
  

 𝑓(𝑡𝑘) =
11𝑛−18

2
+ 𝑘              1 ≤ 𝑘 ≤

𝑛−2

2
  

 𝑓(𝑣𝑘) = 2𝑛 − 4 + 3𝑘          1 ≤ 𝑘 ≤
𝑛−2

2
  

𝑓(𝑧𝑘) = 2𝑛 − 3 + 3𝑘           1 ≤ 𝑘 ≤
𝑛−2

2
  

𝑓(𝑤𝑘) = 2𝑛 − 2 + 3𝑘          1 ≤ 𝑘 ≤
𝑛−2

2
  

𝑓(𝑗𝑘) =
7𝑛−14

2
+ 3𝑘               1 ≤ 𝑘 ≤

𝑛−2

2
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𝑓(𝑙𝑘) =
7𝑛−12

2
+ 3𝑘               1 ≤ 𝑘 ≤

𝑛−2

2
  

𝑓(𝑚𝑘) =
7𝑛−10

2
+ 3𝑘             1 ≤ 𝑘 ≤

𝑛−2

2
  

𝑓(𝑦𝑘) =
13𝑛−22

2
+ 𝑘               1 ≤ 𝑘 ≤

𝑛−2

2
  

𝑓(𝑥𝑘) = 6𝑛 − 10 + 𝑘           1 ≤ 𝑘 ≤
𝑛−2

2
  

For this we define following edge function, 𝑓∗: 𝐸(𝐺) → {0,1} by 

𝑓∗(𝑢1𝑟1) = 0  

𝑓∗(𝑢𝑘+1𝑟𝑘+1) = 1                          1 ≤ 𝑘 ≤ 𝑛 − 2  

𝑓∗(𝑟𝑘𝑢𝑘+1) = 1                              1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑢2𝑘𝑠𝑘) = 0                                 1 ≤ 𝑘 ≤
𝑛−2

2
  

𝑓∗(𝑠𝑘𝑣𝑘) = 0                                1 ≤ 𝑘 ≤
𝑛−2

2
  

𝑓∗(𝑢2𝑘+1𝑡𝑘) = 0                          1 ≤ 𝑘 ≤
𝑛−2

2
  

𝑓∗(𝑡𝑘𝑤𝑘) = 0                               1 ≤ 𝑘 ≤
𝑛−2

2
  

𝑓∗(𝑣𝑘𝑧𝑘) = 1                               1 ≤ 𝑘 ≤
𝑛−2

2
  

𝑓∗(𝑧𝑘𝑤𝑘) = 1                              1 ≤ 𝑘 ≤
𝑛−2

2
   

𝑓∗(𝑢2𝑘𝑥𝑘) = 0                             1 ≤ 𝑘 ≤
𝑛−2

2
  

𝑓∗(𝑥𝑘𝑗𝑘) = 0                                1 ≤ 𝑘 ≤
𝑛−2

2
  

𝑓∗(𝑢2𝑘+1𝑦𝑘) = 0                        1 ≤ 𝑘 ≤
𝑛−2

2
  

𝑓∗(𝑦𝑘𝑚𝑘) = 0                             1 ≤ 𝑘 ≤
𝑛−2

2
  

𝑓∗(𝑗𝑘𝑙𝑘) = 1                               1 ≤ 𝑘 ≤
𝑛−2

2
  

𝑓∗(𝑙𝑘𝑚𝑘) = 1                             1 ≤ 𝑘 ≤
𝑛−2

2
   

                              𝒏                       𝑬𝒅𝒈𝒆 𝒄𝒐𝒏𝒅𝒊𝒕𝒊𝒐𝒏𝒔 

                        𝑛 ≥ 4 𝑒𝑓(0) = 4𝑛 − 7         , 𝑒𝑓(1) = 4𝑛 − 7 

Case:2 Let the first quadrilateral starts from 𝑢2 and the last  ends with 𝑢𝑛. 

𝑉(𝐺) = {𝑢𝑘  ∶ 1 ≤ 𝑘 ≤ 𝑛 }⋃{𝑟𝑘  ∶ 1 ≤ 𝑘 ≤ 𝑛 − 1 }⋃{ 𝑠𝑘 , 𝑣𝑘  , 𝑡𝑘  , 𝑧𝑘  , 𝑤𝑘  , 𝑥𝑘  , 𝑗𝑘  , 𝑙𝑘  , 𝑚𝑘  , 𝑦𝑘  ∶ 1 ≤

𝑘 ≤
𝑛−1

2
 }  

𝐸(𝐺) = { (𝑢𝑘  𝑟𝑘): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{(𝑟𝑘 𝑢𝑘+1): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{𝑢2𝑘𝑠𝑘: 1 ≤ 𝑘 ≤
𝑛−1

2
} 

⋃{(𝑠𝑘𝑣𝑘): 1 ≤ 𝑘 ≤
𝑛−1

2
}⋃ { (𝑢2𝑘+1𝑡𝑘): 1 ≤ 𝑘 ≤

𝑛−1

2
}⋃{(𝑡𝑘𝑤𝑘): 1 ≤ 𝑘 ≤

𝑛−1

2
}⋃{𝑣𝑘𝑧𝑘: 1 ≤ 𝑘 ≤

𝑛−1

2
}⋃{(𝑧𝑘𝑤𝑘): 1 ≤ 𝑘 ≤

𝑛−1

2
} ⋃{𝑢2𝑘𝑥𝑘: 1 ≤ 𝑘 ≤

𝑛−1

2
} ⋃{(𝑥𝑘𝑗𝑘): 1 ≤ 𝑘 ≤

𝑛−1

2
}⋃ { (𝑢2𝑘+1𝑦𝑘): 1 ≤

𝑘 ≤
𝑛−1

2
}⋃{(𝑦𝑘𝑚𝑘): 1 ≤ 𝑘 ≤

𝑛−1

2
}⋃{𝑗𝑘𝑙𝑘: 1 ≤ 𝑘 ≤

𝑛−1

2
}⋃{(𝑙𝑘𝑚𝑘): 1 ≤ 𝑘 ≤

𝑛−1

2
}            
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   So,  |𝑉(𝐺)| = 7𝑛 − 6  & |𝐸(𝐺)| = 8𝑛 − 8. 

Define 𝑓: 𝑉(𝐺) → {1,2,3, … , 7𝑛 − 6} as follows. 

  𝑓(𝑢𝑘) = 2𝑘 − 1                    1 ≤ 𝑘 ≤ 𝑛 

  𝑓(𝑟𝑘) = 2𝑘                            1 ≤ 𝑘 ≤ 𝑛 − 1  

 𝑓(𝑠𝑘) = 5𝑛 + 𝑘 − 4             1 ≤ 𝑘 ≤
𝑛−1

2
  

 𝑓(𝑡𝑘) =
11𝑛−9

2
+ 𝑘               1 ≤ 𝑘 ≤

𝑛−1

2
  

 𝑓(𝑣𝑘) = 2𝑛 − 3 + 3𝑘         1 ≤ 𝑘 ≤
𝑛−1

2
  

𝑓(𝑧𝑘) = 2𝑛 − 2 + 3𝑘          1 ≤ 𝑘 ≤
𝑛−1

2
  

𝑓(𝑤𝑘) = 2𝑛 − 1 + 3𝑘          1 ≤ 𝑘 ≤
𝑛−1

2
  

𝑓(𝑗𝑘) =
7𝑛−9

2
+ 3𝑘                 1 ≤ 𝑘 ≤

𝑛−1

2
  

𝑓(𝑙𝑘) =
7𝑛−7

2
+ 3𝑘                 1 ≤ 𝑘 ≤

𝑛−1

2
  

𝑓(𝑚𝑘) =
7𝑛−5

2
+ 3𝑘               1 ≤ 𝑘 ≤

𝑛−1

2
  

𝑓(𝑦𝑘) =
13𝑛−11

2
+ 𝑘               1 ≤ 𝑘 ≤

𝑛−1

2
  

𝑓(𝑥𝑘) = 6𝑛 − 5 + 𝑘              1 ≤ 𝑘 ≤
𝑛−1

2
  

For this we define following edge function, 𝑓∗: 𝐸(𝐺) → {0,1} by 

𝑓∗(𝑢𝑘𝑟𝑘) = 1                                 1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑟𝑘𝑢𝑘+1) = 1                            1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑢2𝑘𝑠𝑘) = 0                              1 ≤ 𝑘 ≤
𝑛−1

2
  

𝑓∗(𝑠𝑘𝑣𝑘) = 0                                1 ≤ 𝑘 ≤
𝑛−1

2
  

𝑓∗(𝑢2𝑘+1𝑡𝑘) = 0                          1 ≤ 𝑘 ≤
𝑛−1

2
  

𝑓∗(𝑡𝑘𝑤𝑘) = 0                                1 ≤ 𝑘 ≤
𝑛−1

2
  

𝑓∗(𝑣𝑘𝑧𝑘) = 1                               1 ≤ 𝑘 ≤
𝑛−1

2
  

𝑓∗(𝑧𝑘𝑤𝑘) = 1                                1 ≤ 𝑘 ≤
𝑛−1

2
   

𝑓∗(𝑢2𝑘𝑥𝑘) = 0                              1 ≤ 𝑘 ≤
𝑛−1

2
  

𝑓∗(𝑥𝑘𝑗𝑘) = 0                                1 ≤ 𝑘 ≤
𝑛−1

2
  

𝑓∗(𝑢2𝑘+1𝑦𝑘) = 0                         1 ≤ 𝑘 ≤
𝑛−1

2
  

𝑓∗(𝑦𝑘𝑚𝑘) = 0                              1 ≤ 𝑘 ≤
𝑛−1

2
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𝑓∗(𝑗𝑘𝑙𝑘) = 1                                  1 ≤ 𝑘 ≤
𝑛−1

2
  

𝑓∗(𝑙𝑘𝑚𝑘) = 1                               1 ≤ 𝑘 ≤
𝑛−1

2
   

                              𝒏                       𝑬𝒅𝒈𝒆 𝒄𝒐𝒏𝒅𝒊𝒕𝒊𝒐𝒏𝒔 

                        𝑛 ≥ 3 𝑒𝑓(0) = 4𝑛 − 4         , 𝑒𝑓(1) = 4𝑛 − 4 

Case:3 Let the first quadrilateral starts from 𝑢1 and the last  ends with 𝑢𝑛. 

𝑉(𝐺) = {𝑢𝑘  ∶ 1 ≤ 𝑘 ≤ 𝑛 }⋃{𝑟𝑘  ∶ 1 ≤ 𝑘 ≤ 𝑛 − 1 }⋃{ 𝑠𝑘 , 𝑣𝑘  , 𝑡𝑘  , 𝑧𝑘  , 𝑤𝑘  , 𝑥𝑘  , 𝑗𝑘  , 𝑙𝑘  , 𝑚𝑘  , 𝑦𝑘  ∶ 1 ≤

𝑘 ≤
𝑛

2
 }  

𝐸(𝐺) = { (𝑢𝑘  𝑟𝑘): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{(𝑟𝑘 𝑢𝑘+1): 1 ≤ 𝑘 ≤ 𝑛 − 1}⋃{𝑢2𝑘−1𝑠𝑘: 1 ≤ 𝑘 ≤
𝑛

2
} 

⋃{(𝑠𝑘𝑣𝑘): 1 ≤ 𝑘 ≤
𝑛

2
}⋃ { (𝑢2𝑘𝑡𝑘): 1 ≤ 𝑘 ≤

𝑛

2
}⋃{(𝑡𝑘𝑤𝑘): 1 ≤ 𝑘 ≤

𝑛

2
}⋃{𝑣𝑘𝑧𝑘: 1 ≤ 𝑘 ≤

𝑛

2
}⋃{(𝑧𝑘𝑤𝑘): 1 ≤ 𝑘 ≤

𝑛

2
} ⋃{𝑢2𝑘−1𝑥𝑘: 1 ≤ 𝑘 ≤

𝑛

2
} ⋃{(𝑥𝑘𝑗𝑘): 1 ≤ 𝑘 ≤

𝑛

2
}⋃ { (𝑢2𝑘𝑦𝑘): 1 ≤ 𝑘 ≤

𝑛

2
}⋃{(𝑦𝑘𝑚𝑘): 1 ≤ 𝑘 ≤

𝑛

2
}⋃{𝑗𝑘𝑙𝑘: 1 ≤ 𝑘 ≤

𝑛

2
}⋃{(𝑙𝑘𝑚𝑘): 1 ≤ 𝑘 ≤

𝑛

2
}            

   So,  |𝑉(𝐺)| = 7𝑛 − 1  & |𝐸(𝐺)| = 8𝑛 − 2. 

Define 𝑓: 𝑉(𝐺) → {1,2,3, … , 7𝑛 − 1} as follows. 

  𝑓(𝑢𝑘) = 2𝑘 − 1                    1 ≤ 𝑘 ≤ 𝑛 

  𝑓(𝑟𝑘) = 2𝑘                     1 ≤ 𝑘 ≤ 𝑛 − 1  

 𝑓(𝑠𝑘) = 6𝑛 + 𝑘 − 1              1 ≤ 𝑘 ≤
𝑛

2
  

 𝑓(𝑡𝑘) =
13𝑛−2

2
+ 𝑘                 1 ≤ 𝑘 ≤

𝑛

2
  

 𝑓(𝑣𝑘) = 2𝑛 − 3 + 3𝑘           1 ≤ 𝑘 ≤
𝑛

2
  

𝑓(𝑧𝑘) = 2𝑛 − 2 + 3𝑘            1 ≤ 𝑘 ≤
𝑛

2
  

𝑓(𝑤𝑘) = 2𝑛 − 1 + 3𝑘           1 ≤ 𝑘 ≤
𝑛

2
  

𝑓(𝑗𝑘) =
7𝑛−6

2
+ 3𝑘                  1 ≤ 𝑘 ≤

𝑛

2
  

𝑓(𝑙𝑘) =
7𝑛−4

2
+ 3𝑘                  1 ≤ 𝑘 ≤

𝑛

2
  

𝑓(𝑚𝑘) =
7𝑛−2

2
+ 3𝑘                1 ≤ 𝑘 ≤

𝑛

2
  

𝑓(𝑥𝑘) =
11𝑛−2

2
+ 𝑘                  1 ≤ 𝑘 ≤

𝑛

2
  

𝑓 (𝑦𝑛+2

2
−𝑘

) = 5𝑛 − 1 + 𝑘     1 ≤ 𝑘 ≤
𝑛

2
  

For this we define following edge function, 𝑓∗: 𝐸(𝐺) → {0,1} by 

𝑓∗(𝑢𝑘𝑟𝑘) = 1                                  1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑟𝑘𝑢𝑘+1) = 1                              1 ≤ 𝑘 ≤ 𝑛 − 1  

𝑓∗(𝑢2𝑘−1𝑠𝑘) = 0                            1 ≤ 𝑘 ≤
𝑛

2
  

𝑓∗(𝑠𝑘𝑣𝑘) = 0                                  1 ≤ 𝑘 ≤
𝑛

2
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𝑓∗(𝑢2𝑘𝑡𝑘) = 0                                1 ≤ 𝑘 ≤
𝑛

2
  

𝑓∗(𝑡𝑘𝑤𝑘) = 0                                 1 ≤ 𝑘 ≤
𝑛

2
  

𝑓∗(𝑣𝑘𝑧𝑘) = 1                                  1 ≤ 𝑘 ≤
𝑛

2
  

𝑓∗(𝑧𝑘𝑤𝑘) = 1                                 1 ≤ 𝑘 ≤
𝑛

2
   

𝑓∗(𝑢2𝑘−1𝑥𝑘) = 0                           1 ≤ 𝑘 ≤
𝑛

2
  

𝑓∗(𝑥𝑘𝑗𝑘) = 0                                  1 ≤ 𝑘 ≤
𝑛

2
  

𝑓∗(𝑢2𝑘𝑦𝑘) = 0                               1 ≤ 𝑘 ≤
𝑛

2
  

𝑓∗(𝑦𝑘𝑚𝑘) = 0                               1 ≤ 𝑘 ≤
𝑛

2
− 1  

𝑓∗(𝑗𝑘𝑙𝑘) = 1                                  1 ≤ 𝑘 ≤
𝑛

2
  

𝑓∗(𝑙𝑘𝑚𝑘) = 1                                1 ≤ 𝑘 ≤
𝑛

2
   

𝑓∗ (𝑦𝑛

2
𝑚𝑛

2
) = 1  

                              𝒏                       𝑬𝒅𝒈𝒆 𝒄𝒐𝒏𝒅𝒊𝒕𝒊𝒐𝒏𝒔 

                        𝑛 ≥ 4 𝑒𝑓(0) = 4𝑛 − 1         , 𝑒𝑓(1) = 4𝑛 − 1 

In all cases we have  |𝑒𝑓(0) − 𝑒𝑓(1)| ≤ 1 , hence 𝑆𝐷(𝐴𝑄𝑛) is a difference perfect square cordial 

graph. 

Illustration: A difference perfect square cordial labeling of 𝑆𝐷(𝐴𝑄4) is shown in Figure-8. 

 
                                                     Figure:8 𝑺𝑫(𝑨𝑸𝟒) 

 

III. CONCLUSION 

In this paper we have proved that 𝑆(𝑇𝑛), 𝑆(𝑄𝑛), 𝑆(𝐷𝑇𝑛), 𝑆(𝐷𝑄𝑛), 𝑆(𝐴𝑇𝑛), 𝑆(𝐴𝑄𝑛), 𝑆(𝐷𝐴𝑇𝑛), 

𝑆(𝐷𝐴𝑄𝑛) graphs are difference perfect square cordial graphs. We can discuss more similar results for 

various graphs.    
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