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(Soviet problem-howmany

tra
- and Moscow)
A function : Expo such that

O For allEV , fluar) = five*⑪ conservation of flow-

34 m

② For all etE
,
Off(e) = (e)

feasibility
③ If1 = Ef(gtv) is maximized.
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Observation : If) = 11S ,
ill for optimal f,

max min S
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T so far

"Easy" : If) = IIS ,TII for at feasible flows
f and st cuts S

.
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If 1 : /IS ,
TII is best we can do

Not "Easy" : do Such af and S,T always
exist ? How to find them ?

The Max Flow-min Cut Theorem : In every
flow network

,
the value of the max S-t

flowisa to the value of a min

Proof (detail in notes) : Given a feasible
flow , it can either

1) be transformed into agreater feasible
flow , or

2) is equal to the value of a min cut.

ResidualGraph + residual capacity
let f be any feasible flow. Define

- = E nav)-fluev) if MereE

↑ flutu) if v>utE
-

"residual

capacitye,
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residual graph (f(a+s) = f(a+ s)
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Augmenting Path : st path in residual
graph



residualgrapht
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draw new residual graph and look for
an augmenting path .

optimal f

· f*
S

Snodes reachable froms in residual graph
T VIS

Ford-Fulkerson (G , c) :

ftO on all edges JOE)
Gre residual graph based on f

while there is an augmenting path 7



PinGr :

F7 min Cf along P OE)
fzf + F on all edges

along P ↓
update Gr

return f

OCElf * 1)
Ford-Fulkerson : 1954 OCEIf *)
Orlin : 2012 O(EV)

Chen et al . : 2022 O(Eti)
Strictly more
than constant


