













































































Push Relabel Max Flow
























































































Average analysis of algorithms
without sacrificingworst case robustness

Amortized analysis average in hindsight

Randomized algorithms average over random bits

Both are very practical different perspectives
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today push relabel algo for max flow

fastest algos we will see for

flowRoadmap
for rest of semester

Average analysis of algorithms
woutsacrificingworstcaserobustness

Amortized analysis averageinhindsight

Randomized algorithms averageoverrandombits

why
w r tclasstopics

Both are very practical different

perspectivesusesamortized analysis very nicely
gives us an examplethat is not a data structure
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update residual graph
















































































Analysis

while there is a path pSrightarrow

take shortest path P and

route as much flow as possible

update residual

graphKey

Lemma
VEY distance from s to v in residual
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level's nondecreasing by key lemma
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emphasis on distances in residual graph
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Framework

A preflow fErightarrowmathbbRgeq0
Relaxation of flows allows intermediate excess

Labels levels lVrightarrowmathbbRgeq0
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Push Relabel Framework

A preflow fErightarrowmathbbRgeq0
Relaxation of flows

capacity constraints

0leqflefterightleqclefteright foralleinE

nonnegative net flow hatfleftvrightgeq0forallvneqs
defwhere hatfleftvrightsum_einpartialleftvrightfleftuvrightsum_einpartialleftvrightfleftvuright

lhatfleftvright23
net flow at V2

2

Labels levels lVrightarrowmathbbRgeq0
Relaxationofdistances in residualgraph
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Analysis

while there is a path pSrightarrow

take shortest path P and

route as much flow as possible

update residual

graphKey

Lemma
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Push Relabel Framework
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