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Electrical networks



can connectivity be solved in OClog n space

algorithm
I repeat Ollogn times

a start at SEV

6 randomly walk for O mn steps
c if walk visits t return TRUE

2 return false



random walk terminology

Hitting time Hls T expected steps until a

random walk from s reaches t

Cover time s expected steps until a

random walk from s visits every vertex



an connectivity besolved in OClogn space
randomwalk terminology

algorithm
Hittingtime HlsT expected steps until a

1 repeatOllogn times random walk from s reaches t
a start at SEV
6 randomly walk for O mn steps Cover time s expected steps until a
c if walk visits t return TRUE random walk from s visitsevery vertex2 return false

Theorem

If G is connected then Ccs E men 1





Electrical networks

s t

M 1 unit flow

electricity takes the path of least resistance



flow of least resistance

each edge e has resistance re 0

for flow E Ryo

electrical energy erefe

electrical flow flow of least energy
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