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K smallest eigenvalues and 
graph clustering



The Problem - We don’t know optimal number 
of clusters beorehand

K is generally much 
smaller than number 
of data points. Thus, 
full eigen 
decompositions are 
not needed. Instead 
we only need to 
compute K leading 
eigenpairs. One way 
to compute is Lanczos 
algorithm.



New methodology - incremental computation 
of eigenpairs



Algorithm residuals on a test graph



Clusterings under different metrics

Modularity Scaled median



  Comparison of Lanczos with 
Incremental

Iterations



DATASETS WHICH WERE USED

Power grid: An 
undirected, unweighted 
network representing 
the topology of the 
Western States Power 
Grid of the United 
States. Data compiled 
by D. Watts and S. 
Strogatz



  UNNORMALIZED LAPLACIAN MATRIX
Power gridPartition with modularity 

settings
Partition with suitable scaled 

median cluster size

Partition with suitable scaled 
maximum cluster size

Partition with suitable scaled 
spectrum energy
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