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 

Abstract: The admittance of difference cordial labelling by a 

graph is called a difference cordial graph. In this research paper, 

the difference cordial labelling behaviour of 

,1

2 KPn 1

2 2KPn ,2

2 KPn  corona of the book  with 

21, KK  and .2 1K  is examined. In this research article 

application part, finally we conclude that this paper will be useful 

in the field of coding theory, astronomy, circuit design and 

communication networks etc. An over view and new ideas have 

been proposed here. 

Keywords: Book , Cordial Labelling, Graph
2

nP . 

I. INTRODUCTION 

In this article, only the undirected and simple graph was 

taken. For ),( qp ,let ),( EVG   be a graph. The 

number of edges of G is known as the size of Gand the number 

of vertices of G is called the order of G. S. Sathish Nayanan,R. 

Pronraj, R. Kala have presented difference cordial labelling 

[4]. In [4] difference cordial tagging behaviour of many 

graphs like cycle, path, complete graph, bistar, wheel, 

complete bipartite graph, some more typical graphs were 

examined. In [2, 5], difference cordiality of  

,nPG )3,2,1(1 mmKG  where G is either tree or 

unicucle, crown ,1KCn  comb 

,, ,1 mnmnn CCCPKP 

,2, 1,12 KLKWKW nnn 21,2 KLKL nn   have 

been examined. We notice the difference cordial labelling 

behaviour of few more corona graphs like 

,2,2, 1

2

1

2

1

2 KPKPKP nnn  corona of the book   

with 21, KK  and .2 1K Let us consider x as any real 

number. Then x stands for the smallest integer equal or 

greater than x and the illustration x stands for the largest 

integer less than or equal to x. Definitions and terms that are 

not defined here are used in Harary'ssense [3]. 

 

II. DIFFERENCE CORDIAL LABELLING  

Definition 2.1 
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Let’s assume  be a map from )(GV  to ).,...,2,1( p  Let 

G be a ),( qp  graph. For every edge ,uv  allot the label 

.|)()(| vfuf  f  is called difference cordial labelling if  

1|)1()0(|   ee and  is 1-1,where )0(e and )1(e  

signify the number of edges not labelled with 1 and labelled 

with 1 respectively. Difference cordial graph is a graph with a 

variance cordial labelling. The following descriptions are 

used for the succeeding units: The book pB  is the graph 

2PS p   where through 1p  vertices, pS  is the star.The 

graph 
2

nP  is attained from the path nP  by totalling edges 

that joins all vertices u  and v  with .2),( vud  

Theorem 2.2 

Let G be a ),( qp  graph. If G is any one of the succeeding, 

then )2,1( ppKG n  is difference cordial. 

a. Let nC  be the cycle .... 121 xxxx n  Let’s assume thatGis a 

graph with }1:{)()( qizCVGV in   

}1:,{)()( )(mod1 qizxzxCEGE iniiin    

b. The book .pB  

Proof: 

Case (i): .1p  

Sub case (a): Let nC  be the cycle .... 121 xxxx n  

Let’s assumeGas a graph with 

}1:{)()( qizCVGV in   and 

}1:,{)()( )(mod1 qizxzxCEGE iniiin    

Let }1:,){()( 1 qiudGVKGV ii   and 

}.1:,){()( 1 qiuzdxGEKGE iiii   

Describe a map with domain )( 1KGV   and co 

domain }4,...3,2,1{ q  as below: 

,14)(,114)( qiidqiix ii  

24)(  iz i 






 


2

1
1

q
i  
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2)( nz  and .1)( nu  

The following table (i) displays that  is a difference cordial 

labeling.  

Table (i) 

 

Nature of n )0(e  )1(e  

)2(mod0q  

2

5q
 

2

5q
 

)2(mod1q  

2

15 q
 

2

15 q
 

 

Sub case (b): The book .pB  

 The book pB  is the graph  where pS  is a star 

with 1p  vertices.   

Let }1:,,,{)( piyxyxBV iip   and 

}.1:,,,{)( piyxyyxxxyBE iiiip 
 

Let }1:,,{)()( 1 piuzsrBVKBV iipp   and 

}.1:,,,{)()( 1 piuyzxysxrBEKBE iiiipp 

 
The size and order of 1KB p  are 35 p  and 44 p   

respectively. }44...2,1{)(: 1  pKBV p
 

 

 

 

,1,34)( piiyi 

,1,44)( piiui 

,14)(,114)( qiiyqiix ii  
 

24)(  ixi 






 


2

2
1

p
i iz i 4)( 


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

 
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2

2
1

p
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

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2
114

2

2
4

2

2 p
ii
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p
x  

.
2

2
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2
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2
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






 

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
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


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


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
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ii
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i

p
z  

The next table (ii) displays that is a difference 

cordial labelling of .1KB p

 Table (ii) 

Nature of q )0(e  )1(e  

)2(mod0p  

2

25 p
 

2

45 p
 

)2(mod1p  

2

35 p
 

2

35 p
 

In figure (i), the difference cordial labelling of 16 KB  is 

provided.  

 

Figure (i) 

Theorem 2.3 

Let G  be a ( ),( qp  graph. Then 2KG  is difference 

cordial, if G  is any one of the below. 

(a) Let qC  be the cycle .,...., 121 xxxx q  

Let G be a graph with 

}1:{)()( qizCVGV iq   

and 

}.1:,{)()( )(mod1 qizxzxCEGE iqiiiq    

(b) The book .pB  

(c) The graph .2
qP  

Proof: 

Case (a) 

Let qC  be the cycle .... 121 xxxx q  

Let G  be a graph with 

}1:{)()( qizCVGV iq   and 

}.1:,{)()( )(mod1 qizxzxCEGE iniiiq    

Let }1:,,,{)()( 2 qiuuddGVKGV iiii   

and 

}.1:,,,,,{)()( 2 qiuuuzuzdddxdxGEKGE iiiiiiiiiiii   

The size and order of 2KG  are q9 and 

q6 respectively. 

Explain an injective map   from the vertices 

2)(: KGGV  to 

the set }6,...3,2,1{ q  by 

,4)(,1)(,3)(,2)(  sryx 
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 36)(  igi  , 
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q
i

 46)(  idi , 
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2
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q
i
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
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2
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q
i  

 26)(  izi , qi 1 , iui 6)( 

 , qi 1 , 16)(  iui , qi 1  

 56
2
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q
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The belowtable (iii) displays that   is a difference cordial 

labeling of 2KG . 

Table (iii) 

Nature of n )0(e  )1(e  

)2(mod0q  

2

9q
 

2

9q
 

)2(mod1q  

2

19 q
 

2

19 q
 

 

Case (b): The book .pB  

Let 

}11:,,,,,,,{)()( 21212 pxxwwzzyyBVKBV iiiipp 

 and )( 1KBE p  

}.1:,,,,,,,,,,,{)( 21212121 pixxxvxvwwwuwuzzvzvzyyuyuyBE iiiiiiiiiiiip 

 

 The size and order of 12KB p  are 79 p  and 

66 p respectively. State an injective map  from the 

vertices of 12KB p  to the set )66,...3,2,1{ p  as below: 

,1)(,2)(,4)(,3)( 21  yyvu 
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The below table (iv) displays that is a difference cordial 

labeling of .2KB p  

Table (iv) 

Nature of n )0(fd  )1(fd  

)2(mod0n  

2

69 m
 

2

89 m
 

)2(mod1n  

2

79 m
 

2

79 m
 

Case (c): The graph 
2

qP  
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Let }11:,{)()( 2
2

2 qzdPVKPV iiqq   

and 

}.1:,,{)()( 2
2
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 The number of edges and vertices in 2
2 KPq  are 

35 q and q3 respectively. Describe a map 

}3,...2,1{)(: 2
2 qKPV n    as below. 
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when q is odd,  23)(  qgn  and .3)( qzn  The 

below table (v) displays that is a difference cordial labeling 

of .2

2 KPq  

Table (v) 

Nature of n )0(e  )1(e  

)2(mod0q  

2

45 q
 

2

25 q
 

)2(mod1q  

2

35 q
 

2

35 q
 

In figure (ii), the difference cordial labelling of 2

2 KPq  is 

provided.  

 

Figure (ii) 

Theorem 2.3 

 112 2)( KpKK    is difference cordial. 

Proof: 

 Let }1:,,{)( 12 pizyxpKKV i  and 

}1:,,{)( 12 piyzxzxypKKE ii   

and 

)()2)(( 12112 pKKVKpKKV 

}1:,,,,,{ 2121 piuuyyxx ii  and 

)()2)(( 12112 pKKEKpKKE   

}.1:,,,,,{ 2121 pizzuzyyyyxxxx iiii   

 Evidently, the number of vertices and edges in 

112 2)( KpKK   are 63 p  and 54 p  

respectively. 

Define an injective map from the vertices of

 112 2)( KpKK   to the set }63,...2,1( p  by 

,13)(,23)( 1  pxpx  ,33)( 2  px

,43)(  pv ,53)( 1  py ,63)( 2  py

piizi  1,13)( piiui  1,23)(

piiui  1,3)(  

Since, 32)1(  pe  and 22)0(  pe  is a 

difference cordial labeling of .2)( 112 KpKK 
 

3. Applications of Graph Labelling In Networks of 

Communication  

The Graph Theory field plays an important role in several 

fields. One of the significant parts in graph theory is Graph 

Labelling used in numerous applications like coding theory, 

astronomy, radar, X-ray crystallography, circuit design, and 

communication network addressing data base procedure. This 

articleprovides an impression of labelling of graphs in 

heterogeneous fields to some degree but mostly focuses on the 

communication networks. Communication network has two 

kinds ‘Wireless communication’ and ‘Wired 

communication’. Day by day wireless networks have been 

established to comfort message between any two systems, 

outcomes more effective communication. This article also 

discovered the role of labelling in increasing the value of this 

channel task progression in communication networks. Several 

study papers based on graph labelling have been identified 

and observed its practice towards communication networks. 

This article discourses how the idea of graph labelling can be 

useful to network 

addressing,  
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network security, social networks and channel assignment 

process. An impression and new thoughts have been 

projected here [1, 6, 7].  

III.  CONCLUSION 

 We examine the difference cordial labelling behaviour of 

,1

2 KPn 1

2 2KPn ,2

2 KPn  corona of the book mB  

with 21, KK  and ,2 1K lastly we complete that this article 

will be very beneficial in the engineering field and its 

applications has been discussed clearly and comprehended in 

this research paper. 
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