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1. Introduction : 

             In the mathematical field of graph theory, the Laplacian matrix is also called the graph Laplacian. 

The Laplacian matrix can be used to find many useful properties of a graph. For all detailed survey of graph 

Labelling we refer J.A. Gallian [2] and Harary [1]. The concept of Harmonic Mean labelling was introduced 

by S. Somasundram and S.S. Sandhya and further S.S. Sandhya and S. Sreeji introduced Power 3 mean 

labelling of graphs. Motivated by the work done by several authors we introduce a new concept called 

Laplacian Matrix of Power 3 Mean Graphs.  

 

Definition 1.1 
 Let G be a power-3 mean graph. The Laplacian matrix LG is given by L(G) = D(G) – A(G). Where 

D(G) is the Diagonal matrix of the vertex degrees and A(G) is the Adjacency matrix. 

 

Remark 1.2 
 In this Laplacian matrix of Power 3 mean graphs there is no column and row with all elements are 

zero. 

 

Remark 1.3 

 

 Laplacian matrix of power 3 mean graphs has no isolated vertex.  

 

2. Main Results 

 

Theorem 2.1 

 

 Laplacian matrix of G = TmBn is L(TmBm) = D(TmBn) – A(TmBn)  

 

Proof  

 

 Let G = TmBn be a Power 3 Mean graph 
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 Now we consider for G = TmBn with 11 vertices. 

 

 

 

    

                                              

                    

D(T11B11)  =  

 

A(T11B11)  =  

 

Laplacian matrix 

 

 L(TnBn) = D(TnBn) – A(TnBn) 
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 L(T11B11) = D(T11B11) – A(T11B11) 

 

 =  

Now we can Prove n Vertices  

 

L(T11B11)  =   

 

Theorem 2.2 

 

 Laplacian matrix of G =  is L( ) = D( ) – A( ) 

 

Proof 

 

 Let G =  be a Power 3 Mean graph. 

 

 Now we consider for G =  with 12 vertices. 

 

 

 

 

http://www.jetir.org/


© 2021 JETIR June 2021, Volume 8, Issue 6                                                                www.jetir.org (ISSN-2349-5162) 

JETIR2106411 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org d88 
 

 

 

 

 

                                 

 

 

 D( ) =  

 

 A( ) =  
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 Laplacian Matrix 

 

  L( ) = D( ) – A( ) 

 

 

=  

Similarly we can prove  vertices  

   =

  

 

 

 

Theorem 2.3 

 

 Laplacian matrix of G = is L( ) = D( ) – A( ) 

 

Proof 

 

 Let G =  be a Power 3 Mean graph 
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 Now we consider for G = with 9 vertices  

 

 

 

 

 

 

 

 

                         

 

D( ) =  

 

 A( )  =  

Laplacian matrix of G 

L( ) = D( ) – A(  

 

    =     

v2 

v1 

v3 

v4 

v5 

v7 

v8 v6 v9 
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Similarly in general we can prove for  n vertices 

 

 L(     =  

 

 

3. Conclusion 

 The study of Laplacian matrix can be used in many machine learning applications. It is very 

interesting to derive Laplacian matrix representation of power-3 mean graphs. In this paper we investigated 

the Laplacian matrix for Triangular Balloon graph   , ,  which are power-3 mean graphs. 
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