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ABSTRACT:  
The main goal of this paper is to introduce and investigate the results of cordial decomposition and cordial 

decomposition number )(GC of a graphs. Also investigate some bounds of )(GC in product graphs like 

Cartesian product, composition etc. 
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I. INTRODUCTION 
In this Chapter, we define cordial decomposition and 

cordial decomposition number )(GC of a graphs. 

Also investigate some bounds of )(GC in product 

graphs like Cartesian product, composition etc. 

A bijection  1,0)(: GVf  is called binary 

vertex labeling of ),( EVG  and )(vf  is called the 

label of the vertex Gv  under f . For an edge 

uve  , the induced edge labeling 

 1,0)(:* GEf  is given by 

)()()(* vfufef  . Let )1(),0( ff vv  be the 

number of vertices of G having labels 0 and 1 

respectively under f and )1(),0( ff ee be the number 

of edges having labels 0 and 1 respectively under 

*f . A graph ),( EVG  is cordial if it admits 

cordial labelling. In this paper, we investigate the 

cordial decomposition for join and composition of 

some graphs. 

 

II. RESULTS ON CORDIAL 

DECOMPOSITION 
In this work, we investigate the cordial labeling for 

join and composition of some graphs. 

Definition 2.1: Let ),( EVG  be a graph. A mapping 

 1,0)(: GVf  is called binary vertex labeling 

of ),( EVG  and )(vf  is called the label of the 

vertex Gv  under f . 

 For an edge uve  , the induced edge 

labeling  1,0)(:* GEf  is given by 

)()()(* vfufef  . Let )1(),0( ff vv  be the 

number of vertices of G having labels 0 and 1 

respectively under f and )1(),0( ff ee be the number 

of edges having labels 0 and 1 respectively under 

*f . A graph ),( EVG  is cordial if it admits 

cordial labelling. 

Definition 2.2: A decomposition of G is a collection 

 rC HHH ,....., 21  such that iH are edge 

disjoint and every edges in iH  belongs to G . If 

each iH  is a cordial graphs, then C is called a 

cordial decomposition of G . The minimum 

cardinality of a cordial decomposition of G  is called 

the cordial decomposition number of G and it is 

denoted by ).(GC  

Theorem 2.1.  The upper bounds of cordial 

decomposition number of the complete bipartite 

graph nmK ,  is ).()( , mnK nmC   

Proof: The complete bipartite graphs nmK ,   having 

the set of vertices 

    njvmiuV ji  11 . Note that 
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there is  )( nm   vertices in nmK , . The edge set 

edges set  nimivuKE jinm  1,1)( ,

. Therefore number of  
2P  in nmK ,  is mn. Hence 

).()( , mnK nmC 
 

 

Example 2.1. The cordial decomposition of the graph 4,3K
 

Cordial labeling of the graph 4,3K
 

 

Upper bound 12 times 
2P  

 

Figure 2.1. Thecordial decomposition of the graph 4,3K  

 

Theorem 2.2:  The bounds of cordial 

decomposition number of the Brush graph nB  is 

).12()()1(  nBn nC  

Proof: The Brush graph nB constructed by the path 

nP and n number of
2P paths. Therefore Brush 

graph nB having the set of vertices 

 nivuV ii  1,, . Note that nP  and 
2P  be 

two cordialgraphs.  This implies 

 timesnPPPnS  ...22 and 

 timesnPPPnC  ...22 .Hence we 

get ).1()(  nBnC  
The edge set is 22 ... PtimesnPPE n  ,. 

Note that 
2P  a cordialgraphs. Therefore number of  

2P  in nB is )()( 2PnSPS n  . This implies

)()( 2PnSPS nS  . Hence 

).12()(  nPP nmC  

 

Example 2.2: The cordial decomposition of Brush graph 8B  
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Lower bound 8 times 
2P and 8P  

 

 

Upper bound 15 times 
2P  

 

 

Figure 2.2: Cordial decomposition of Brush graph 8B
 

 

Theorem 2.3.  The bounds of cordial decomposition 

number of the ladder graph nL   is 

.)12()()2( nnLn nC    

Proof: The ladder graph nL  , constructed by the 

graphs nPandP2  . Therefore the graph nL  having 

the set of vertices 

   nivunivuV ii  1,1, 21 . Note that 

there is  )2( n  vertices in nL . The graph nL  

contains the n number of graphs 
2P  and 2 number of 

path nP . Note that mP  and nP  be two 

cordialgraphs. This implies 

 )( 2PtimesnPP nnC  and

 )( 2PtimesnPP nnC  .  

Hence ).2()(  nLnC  
The edge set is 

)()()( 2PStimesnPSPSE nn  , Note that 

2P  a cordial graphs. Therefore number of  
2P  in 

)( nL is )()()( 2PStimesnPSPS nn  . This 

implies )()()( 2PStimesnPSPS nnC  . 

Hence ).)1(2()( nnLnC 
 

Example .2.3: The cordial decomposition of the graph )( 9L
 

 

Lower bound 8 times 
2P and 2 times 8P  

 

Upper bound 22 times 
2P  
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Figure 2.3: Cordial decomposition of the graph )( 9L
 

 

Theorem 2.4: The bounds of cordial decomposition 

number of the shadow graph )(( 2 nPD  is 

).1(4)()4(  nLnC  

Proof: The shadow graph of path ))(( 2 nn PDP

contains 2n vertices and 4(n-1) edges. Let 

nvvvv ,....,, 321
be the vertices of path 

nP . In a 
nP

shadow graph there is an image of n vertices 

nuuuu ,....,, 321
. Therefore shadow ))(( 2 nPD

contains 2n vertices. There is a different 4 types of 

nP in the shadow graph ))(( 2 nPD . 

 )4( 2PtimesPP nnC  and 

 )4( 2PtimesPP nnC  . Hence 

).4()( nC L  

The edge set of ))(( 2 nPD  is

       nivvniuuE iiii 11 11

     niuvnivu iiii   11 11   Note that 

2P  a cordial graphs. Therefore number of  2P  in 

))(( 2 nPD is )()()()( nnnn PSPSPSPS  . 

This implies 

)()()()( nnnnC PSPSPSPS  . Hence 

)).1(4()(  nLnC  
 

Example 2.4: The cordial decomposition of shadow graph )( 52 PD  
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Lower bound 4 times 5P  

 

Upper bound 20 times 2P  

 

Figure 2.4: The cordial decomposition of shadow graph )( 52 PD
 

 

Theorem 2.5: A graph )( nm PP  is a join of two 

path cordial graphs with )( nm   .The bounds of 

cordial decomposition number of the graph 

)( nm PP   is, 

).2()(3  nmmnPP nmC .  

Proof:Let mP  and nP   be two path cordial graphs 

of order m and n )( nm  respectively and 

)( nm PP  is a join of mP  and nP with edge set E. 

The graph )( nm PP   contains )( nm   vertices In 

the graph )( nm PP   there are graphs mP  , nP and 

the complete bipartite graphs 
nmK ,

 .Note that mP  

and nP  be two cordial graphs and complete 

bipartite graphs 
nmK ,

cordial graph. This implies 

 mnnmS KPP  and 

 mnnmS KPP  . Note that the graphs 

mP  , nP  and  
nmK ,

are subtract divisor cordial 

graphs. Hence ).3()(  nmC PP
 

The edge set is )( ,21 nmKSEEE  , Here 

)( ,nmKS  is a size of a complete bipartite graph 

nmK ,
. Note that 2P  a cordialgraphs. Therefore 

number of  2P  in )( nm PP  is 

)()()( ,nmnm KSPSPS  . This implies 

 )()()( ,nmnmS KSPSPS  . Hence 

).2()(  nmmnPP nmC  

Example 2.5. The cordial decomposition of the graph )( 64 PP 
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Lower bound of 3 cardial graphs, 

4,545 &, KPP  

 

Upper bound 27 times 2P  

 
 

Figure 2.5: The cordial decomposition of shadow graph )( 64 PP   

 

Theorem 2.6.  The bounds of cordial decomposition 

number of the composition of the graphs 

nPandP2  is 

.)12()()2( 2 nnPPn nC    

Proof: The composition of the graphs nPandP2  , 

constructed by the graphs nPandP2 . Therefore 

the graph nPP 2  having the set of vertices

   nivunivuV ii  1,1, 21 . Note 

that there is  )2( n  vertices in nPP 2 . The graph 

nPP 2  contains the n number of graphs 
2P  and 2 

number of path nP . Note that mP  and nP  be two 

cordialgraphs. This implies 

 )( 2PtimesnPP nnC  and 

 )( 2PtimesnPP nnC  . Hence 

).2()( 2  nPP nC 
 

The edge set is 

)()()( 2PStimesnPSPSE nn  , Note that 

2P  a cordialgraphs. Therefore number of  2P  in 

)( 2 nPP  is )()()( 2PStimesnPSPS nn  . 

Thisimplies 

)()()( 2PStimesnPSPS nnC  . Hence

).)1(2()( 2 nnPP nC 
 

 

Example 2.6: The cordial decomposition of the graph )( 2 nPP 
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Lower bound 8 times 2P and 2 times 8P  

 

Upper bound 22 times 2P  

 

Figure 2.6: Cordial decomposition of the graph )( 2 nPP 
 

 

Theorem 2.7: The bounds of cordial decomposition 

number of the composition of the graphs 

nCandP2  is ).3()()1( 2 nCPn nC    

Proof: The composition of the graphs nCandP2  , 

constructed by the graphs nCandP2  . Therefore 

the graph )( 2 nCP   having the set of vertices 

   nivunivuV ii  1,1, 21 . Note that 

there is  )2( n  vertices in )( 2 nCP  . The graph 

)( 2 nCP   contains the graphs 2 times nC and n 

times
2P . Note that 2P  and nC  be two cordialgraphs. 

This implies  )( 2PtimesnCC nnC  and 

 )( 2PtimesnCC nnC  . Hence 

).2()( 2  nCP nC   

The edge set is 

)()()( 2PStimesnCSCSE nn  , Note that 

2P  a cordialgraphs. Therefore number of  2P  in 

)( 2 nCP  is )()( 2PStimesnCS n  . This implies 

)()( 2CStimesnCS nC  . Hence 

).3()( 2 nCP nC 
 

 

Example 2.7: The cordial decomposition of the graph )( 52 CP 
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Lower bound 2 times nC and 5 times
2P  

 

Upper bound 15 times
2P  

 

Figure2.7: Cordial decomposition of the graph )( 52 CP   

 

Theorem 2.8:  The bounds of cordial 

decomposition number of the composition of the 

graphs nBandP2  is 

).3()()1( 2 nBPn nC    

Proof: The composition of the graphs nBandP2  , 

constructed by the two graphs nBandP2 . 

Therefore the graph )( 2 nBP   having the set of 

vertices 

       njwunjwunivunivuV iiii  1,1,1,1, 2121
. 

Note that there is  )4( n  vertices in )( 2 nBP  .  

Note that 2P  and nB  be two cordialgraphs. This 

implies  )2( 2PtimesnBB nnC  and 

 )2( 2PtimesnBB nnC  . Hence 

).1(2)( 2  nBP nC   

The edge set is 

)(2)()( 2PStimesnBSBSE nn  , Note 

that 2P  a cordialgraphs. Therefore number of  2P  

in )( 2 nBP  is )()()( 2PStimesnBSBS nn  . 

This implies 

)(2)()( 2PStimesnBSBS nnC  . 

Hence ).26()( 2  nBP nC 
 

 

Example 2.8: The cordial decomposition of the graph )( 42 BP 
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Lower bound 2 times nC and 5 times
2P  

 

Upper bound 22 times
2P  

 

Figure 2.8: Cordial decomposition of the graph )( 42 BP   

 

III. CONCLUSION 
In this paper we define cordial 

decomposition and cordial number )(GC of 

graphs. Also investigate some bounds of )(GC in 

product graphs like Cartesian product, composition 

etc. In future we will investigate the decomposition 

number in various labeling in graphs. 
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