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Rece .

G directed groph
sit = source

,
sink

= &(v)/lued or Gule)
f:+ 1 is an set flow if

(:) ful = - Flur) Flat

(ii) [f(aH) = X u+ s, t

val(f) = [f(s,v)

"feasible" means felX(le) Ye

Max-flow problem : find feasible f of

maximum value
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Leyna . Every flowf in a graph
is a weighted sum of set path
flows andcycle flows.

val(f) is the sum of the st path
weights.

Rectualgraph of a flow

If G is a dir graph with Sit
and co is a2
capacity function "flow network"

and f is a feasible flow in G,
the residual groph G has

capacity function C: R

( (e)
= <(e) -f(e)

and v(G) = v (6)
, E(6)) =Get/0]



hmm. If G is a flow network,

f a feasible flow
,

and

G its residual graph,

there is a bijection

Est flows in 637Gst flows in G)
fr

val(- ) + val(f) = val(f + 2)
.

GMax-flows in 613)(Max-flows in G3
unde this correspondence.

yf. An f-augmenting path
is an

st
pathy in E

Remark· Bipartite max matching
reduces to max flow

via. --
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Pity o
Ford-FulkersonAlgorithm
Jitialize f(u, ) = 0 Vava

While G contains an set path ↑
let b(p) = min(sles)et(+3
let to be a path flow

on P
,
of Value 1
.

f + f + b(p) - fp
Output fo



Progestion .

If Ford-Fulkerson

terminates
,

it outputs a

maximum flow.

P. At termination of
has no path from s to to

>max flows in Ge+ [max flus in &
N

f =0 -f

Let A = Gratives reachable from)
s in Of

g = v()\A,

This is an st cut ,

There are no edges crossing
#t so its capacity is 0.



o max flow value in G
Y

equals

= T =0 is a

max flow in 0.
f


