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 Square Difference Prime Labeling for Duplication 
of Graphs 

S. Alice Pappa, G.J. Jeba Selvi Kavitha 

Abstract: Let 𝑮(𝑽, 𝑬) be a graph with 𝒑 vertices and 𝒒 edges. Let 
𝒇 ∶  𝑽 (𝑮)  →  {𝟎, 𝟏, 𝟐, . . . , 𝒑 − 𝟏} be a bijection such that the 
induced function 𝒇∗ ∶  𝑬(𝑮)  →  𝑵 defined by 𝒇𝒔𝒒𝒅𝒑

∗ (𝒖𝒗) =

|[𝒇(𝒖)]𝟐 − [𝒇(𝒗)]𝟐| for every𝒖𝒗 ∈ 𝑬(𝑮).If 𝒇𝒔𝒒𝒅𝒑
∗  is injective, then 

𝒇𝒔𝒒𝒅𝒑
∗  is called square difference labeling of 𝑮. A graph 𝑮 which 

admits square difference labeling is called square difference 
graph. The greatest common incidence number (gcin) of a vertex 
v of degree 𝒗 >  𝟏 is defined as the greatest common divisor 
(g.c.d) of the labels of the incident edges on 𝒗. A square difference 
labeling 𝒇 is said to be a square difference prime labeling if for 
each vertex v of degree > 1 then 𝒈𝒄𝒊𝒏(𝒗) =  𝟏.In this paper we 
investigate the square difference prime labelling of Petal graph 
and duplication of petal graph 

Keywords and Phrase: Graph Labelling, Graph Labeling, 
Greatest Common Incidence Number (GCIN), Square Difference 
Prime Labelling (SQDP), Square Difference Prime (SQDP) 

I. INTRODUCTION 

Here every graph is simple finite and undirected. We refer 

[2,3] for SQDP. Integers are allotted to the vertices or edges 
or both for graph labeling. Some basic notations and 
definitions are taken from Joseph A. Gallian [1]. Some basic 
hypothesis are taken from Sunoj B.S. Mathew Varkey [2,3]. 
Here we investigates square difference prime labelling for 
duplication of Petal graph 

II. PRELIMINARIES 

Definition 2.1. Petal graph  𝑃𝑇𝑛(𝐺) is a graph obtained by 
appending a vertex to the first vertex of n cycle 

III. SQUARE DIFFERENCE PRIME LABELING 

Theorem 3.1 
Petal graph 𝑃𝑇𝑛(𝐺)  is a SQDP graph. 
Proof 
Let 𝑉 = {𝑎, 𝑏} ∪ {𝑢𝑖 1⁄ ≤ 𝑖 ≤ 𝑛 − 1 } be the vertex set of 
the petal graph and 𝐸 = {𝑎𝑏} ∪ {𝑎𝑢1} ∪ {𝑢𝑖𝑢𝑖+1 1⁄ ≤ 𝑖 ≤
𝑛 − 2} ∪ {𝑢𝑛𝑎} be the edge set of petal graph. 
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Here |𝑉(𝐺)| = 𝑛 + 1 and |𝐸(𝐺)| = 𝑛 + 1 

Define 𝑓: 𝑉 → {0,1, … , 𝑝 − 1} by  

𝑓(𝑎) = 0  

𝑓(𝑢𝑖) = {𝑖 1⁄ ≤ 𝑖 ≤ 𝑛 − 1}  and 

 𝑓(𝑏) = 𝑛 

Patently f is a bijection. 
The induced edge labeling 𝑓𝑠𝑞𝑑𝑝

∗ : 𝐸(𝐺) → 𝑁 is defined as 
follows 
𝑓𝑠𝑞𝑑𝑝

∗ (𝑎𝑏) = |[𝑓(𝑎)]2 − [𝑓(𝑏)]2|  

= |02 − 𝑛2| 

= 𝑛2  

𝑓𝑠𝑞𝑑𝑝
∗ (𝑎𝑢1) = |[𝑓(𝑎)]2 − [𝑓(𝑢1)]2|  

= |0 − 12| 

= 1 

𝑓𝑠𝑞𝑑𝑝
∗ (𝑢𝑖𝑢(𝑖+1)) = |[𝑓(𝑢𝑖)]2 − [𝑓(𝑢(𝑖+1))]

2
|  

= |(𝑖)2 − (𝑖 + 1)2| 

= |(𝑖)2 − (𝑖2 + 2𝑖 + 1)| 

= |𝑖2 − 𝑖2 − 2𝑖 − 1| 

= |2𝑖 + 1|, 1 ≤ 𝑖 ≤ 𝑛 − 1. 

𝑓𝑠𝑞𝑑𝑝
∗ (𝑢𝑛−1𝑎) = |[𝑓(𝑢𝑛−1)]2 − [𝑓(𝑎)]2|  

= |(𝑛 − 1)2 − 02| 

= |𝑛2 − 2𝑛 + 1| 

Patently, the edge labels are distinct.  
Consequently, Petal graph 𝑃𝑇𝑛(𝐺) is a square difference 
graph. 
 deg(𝑎) = 3 

𝑔𝑐𝑖𝑛(𝑎) = 𝑔𝑐𝑑{𝑓𝑠𝑞𝑑𝑝
∗ (𝑎𝑏), 𝑓𝑠𝑞𝑑𝑝

∗ (𝑎𝑢1), 𝑓𝑠𝑞𝑑𝑝
∗ (𝑢𝑛−1𝑎)} =

𝑔𝑐𝑑{|𝑛2|, 1, |𝑛2 − 2𝑛 + 1|} = 1  

 deg(𝑢𝑖) = 2 

𝑔𝑐𝑖𝑛(𝑢𝑖) = 𝑔𝑐𝑑{𝑓𝑠𝑞𝑑𝑝
∗ (𝑢𝑖𝑢𝑖+1), 𝑓𝑠𝑞𝑑𝑝

∗ (𝑢𝑖−1𝑢𝑖)} =

𝑔𝑐𝑑{|2𝑖 + 1|, |2𝑖 − 1|} = 1  

 deg(𝑢1) = 2 

𝑔𝑐𝑖𝑛(𝑢1) = 𝑔𝑐𝑑{𝑓𝑠𝑞𝑑𝑝
∗ (𝑎𝑢1), 𝑓𝑠𝑞𝑑𝑝

∗ (𝑢1𝑢2)} =

𝑔𝑐𝑑{|1|, |2(1) + 1|} = 𝑔𝑐𝑑{1, 3} = 1  

 deg(𝑢𝑛−1) = 2 

𝑔𝑐𝑖𝑛(𝑢𝑛−1) = 𝑔𝑐𝑑{𝑓𝑠𝑞𝑑𝑝
∗ (𝑢𝑛−1𝑎), 𝑓𝑠𝑞𝑑𝑝

∗ (𝑢𝑛−2𝑢𝑛−1)} =

𝑔𝑐𝑑{|𝑛2 − 2𝑛 + 1|, |2𝑛 − 3|} = 1  

Follows that 𝑔𝑐𝑖𝑛 of each vertex of degree > 1 is one. 

𝑓𝑠𝑞𝑑𝑝
∗  is a square difference prime labeling. 

Petal graph 𝑃𝑇𝑛(𝐺) is a SQDP graph 

https://www.openaccess.nl/en/open-publications
https://www.doi.org/10.35940/ijeat.B3867.1212222
https://www.doi.org/10.35940/ijeat.B3867.1212222
http://www.ijeat.org/
mailto:alicestephen8979@gmail.com
mailto:jebaselvikavitha@gmail.com
https://www.openaccess.nl/en/open-publications
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://crossmark.crossref.org/dialog/?doi=10.35940/ijeat.B3867.1212222&domain=www.ijeat.org


 
Square Difference Prime Labeling for Duplication of Graphs 

                                                20 

Published By: 
Blue Eyes Intelligence Engineering 
and Sciences Publication (BEIESP) 
© Copyright: All rights reserved. 

RetrievalNumber:100.1/ijeat.B38671212222 
DOI: 10.35940/ijeat.B3867.1212222 
Journal Website: www.ijeat.org   
 

 

IV. DUPLICATION OF PETAL GRAPH 

Theorem 4.1 

Duplication of any Petal graph is SQDP graph. 
Proof 
Let 𝑉 = {𝑎, 𝑏} ∪ {𝑢𝑖 1⁄ ≤ 𝑖 ≤ 𝑛 − 1} ∪ {𝑣} be the vertex set 
of Duplication of petal graph. 
Let 𝐸 = {𝑎𝑏} ∪ {𝑎𝑢1} ∪ {𝑢𝑖𝑢𝑖+1 1⁄ ≤ 𝑖 ≤ 𝑛 − 2} ∪ {𝑢𝑛𝑎} ∪

{𝑎𝑣} be the edge set. 
Here |𝑉(𝐺)| = 𝑛 + 2 and |𝐸(𝐺)| = 𝑛 + 2 
Define 𝑓: 𝑉 → {0,1, … , 𝑝 − 1} by  
𝑓(𝑎) = 0  
𝑓(𝑢𝑖) = {𝑖 1⁄ ≤ 𝑖 ≤ 𝑛 − 1} and  
𝑓(𝑏) = 0  
𝑓(𝑣) = 𝑛 + 1  
Patently 𝑓is a bijection. 
The induced edge labeling 𝑓𝑠𝑞𝑑𝑝

∗ : 𝐸(𝐺) → 𝑁 is defined as 

follows 
𝑓𝑠𝑞𝑑𝑝

∗ (𝑎𝑏) = |[𝑓(𝑎)]2 − [𝑓(𝑏)]2|  

= |02 − 𝑛2|  
= 𝑛2  
𝑓𝑠𝑞𝑑𝑝

∗ (𝑎𝑢1) = |[𝑓(𝑎)]2 − [𝑓(𝑢1)]2|  

= |0 − 12| 
= 1 

𝑓𝑠𝑞𝑑𝑝
∗ (𝑢𝑖𝑢(𝑖+1)) = |[𝑓(𝑢𝑖)]2 − [𝑓(𝑢(𝑖+1))]

2
|  

= |(𝑖)2 − (𝑖 + 1)2| 
= |(𝑖)2 − (𝑖2 + 2𝑖 + 1)| 
= |𝑖2 − 𝑖2 − 2𝑖 − 1| 
= |2𝑖 + 1|, 1 ≤ 𝑖 ≤ 𝑛 − 1. 
𝑓𝑠𝑞𝑑𝑝

∗ (𝑢𝑛−1𝑎) = |[𝑓(𝑢𝑛−1)]2 − [𝑓(𝑎)]2|  

= |(𝑛 − 1)2 − 02| 
= |𝑛2 − 2𝑛 + 1| 
𝑓𝑠𝑞𝑑𝑝

∗ (𝑎𝑣) = |[𝑓(𝑎)]2 − [𝑓(𝑣)]2|  

= |0 − (𝑛 + 1)2| 
= (𝑛 + 1)2 
𝑓𝑠𝑞𝑑𝑝

∗ (𝑢𝑖𝑣) = |[𝑓(𝑢𝑖)]2 − [𝑓(𝑣)]2|  

= |𝑖2 − (𝑛 + 1)2| 
= |𝑖2 − 𝑛2 − 2𝑛 − 1| 

Patently, the edge labels are distinct.  
 deg(𝑎) = 4 
𝑔𝑐𝑖𝑛(𝑎) =

𝑔𝑐𝑑{𝑓𝑠𝑞𝑑𝑝
∗ (𝑎𝑏), 𝑓𝑠𝑞𝑑𝑝

∗ (𝑎𝑢1), 𝑓𝑠𝑞𝑑𝑝
∗ (𝑢𝑛−1𝑎), 𝑓𝑠𝑞𝑑𝑝

∗ (𝑎𝑣)} =

𝑔𝑐𝑑{|𝑛2|, 1, |𝑛2 − 2𝑛 + 1|, |(𝑛 + 1)2|} = 1  
 deg(𝑢𝑖) = 3 
𝑔𝑐𝑖𝑛(𝑢𝑖) =

𝑔𝑐𝑑{𝑓𝑠𝑞𝑑𝑝
∗ (𝑢𝑖𝑢𝑖+1), 𝑓𝑠𝑞𝑑𝑝

∗ (𝑢𝑖𝑣), 𝑓𝑠𝑞𝑑𝑝
∗ (𝑢𝑖−1𝑢𝑖)} = 𝑔𝑐𝑑{|2𝑖 +

1|, |𝑖2 − 𝑛2 − 2𝑛 − 1|, |2𝑖 − 1|} = 1  
 deg(𝑢1) = 3 

𝑔𝑐𝑖𝑛(𝑎) = 𝑔𝑐𝑑{𝑓𝑠𝑞𝑑𝑝
∗ (𝑎𝑢1), 𝑓𝑠𝑞𝑑𝑝

∗ (𝑢1𝑢2), 𝑓𝑠𝑞𝑑𝑝
∗ (𝑢1𝑣)} =

𝑔𝑐𝑑{|1|, |2(1) + 1|, |1 − 2𝑛 − 𝑛2 − 1|} = 𝑔𝑐𝑑{1, 3, |2𝑛 +

𝑛2|} = 1  
 deg(𝑢𝑛−1) = 3 

𝑔𝑐𝑖𝑛(𝑢𝑛−1) = 𝑔𝑐𝑑{𝑓𝑠𝑞𝑑𝑝
∗ (𝑢𝑛−1𝑎),

𝑓𝑠𝑞𝑑𝑝
∗ (𝑢𝑛−2𝑢𝑛−1), 𝑓𝑠𝑞𝑑𝑝

∗ (𝑢𝑛−1𝑣)} = 𝑔𝑐𝑑{|(𝑛 − 1)2|, |2𝑛 −

3|, | − 4𝑛|} = 1  
Follows that 𝑔𝑐𝑖𝑛 of each vertex of degree > 1 is one. 
𝑓𝑠𝑞𝑑𝑝

∗  is a square difference prime labeling. 

Duplication of Petal graph 𝑃𝑇𝑛(𝐺) is a SQDP graph. 

 

V. CONCLUSIONS 

Here we introduce the Petal graph. We prove petal graph is a 
square difference graphs. We investigate petal graph is a 
square difference prime graphs. Since each vertex v of degree 
> 1 then 𝑔𝑐𝑖𝑛(𝑣)  =  1. Duplication concept is applied to the 
Petal graph. We investigated petal graph is a Square 
difference Prime graph. We focused our investigation on 
some standard graph which involves square difference prime 
labeling.  
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