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How?

Electrical Flows



  



  



  



  



  



  

Άρα μας νοιάζει ο χρόνος υπολογισμού των 

Θα έπρεπε να λύσουμε m γραμμικά 
συστήματα (ένα για κάθε γραμμή του            ) 
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Koutis-Levin-Peng's faster algorithms
Main idea

● Approximate              : stretchstretch is a loose 
approximation to effective resistance

●Compensate for looseness by extra sampling

●re-sparsify 
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Stretch

Let G=(V,E) and a spanning tree T

Let e=(u,v) and 

p=e1,...,ek the path on T from u to v

Easy to get a low-stretch spanning tree [AN'12]
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Spine Heavy Graph

A graph with a very low-stretch spanning tree.

Spine heavy approximation of G:

●   Find a low-stretch T
●   Scale up tree edges

Solvers run faster on spine heavy graphs [KMP'11]

=>Fast approximation of Reff



  

Even faster algorithms
 dence, poly-bounded weights

● Get an approximation H of G
● Sparsify H to H'
● Find a low stretch tree T of H'
● Approx Reff by stretch on T

● Oversampling
● re-sparsification



  

Even faster algorithms
dence, unweighted

Progressively sparsify a sequence

where           is 2-approximation of       

0 1, ,..., tH H H H G= =

iH 1iH +
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