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Max flow problem :

find flow f : ETIRPO satisfying-
· FrEVISs . ES : Ef(uev) = Ef(ver)
conservation u

· VeEE : O [f(e) = <(e)
feasibility

· If = & F(SBW)
is
maximized
--

Min Cut problem

find partition S
,
T so that

11 S
,T1 = E E

c(v-w) is minimized.
-
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capacity of cut S i T



Let S = Es ,
a ,
b
, ad

T = Ee , f , g ,t
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Let S = Es ,
a ,
b
, ad

Ounat is T ? If) =
24

②What is
115 ,Tll ? 11 S ,

T11 = Z4

S 8/0/8
G

=°

g1/0 O-> -O 8/

8/2 8/
/6

O④
e

- L
↳

Of-↓
a (S
-

-> b-> /25O
0 /

O
/6
② 16

⑦ what is the maximum flow-that
is
,
fiEEI

s .

t
. If is maximized ?

② What is the minimum cut-that
is
, a

new partition S, so that
KS , Tl1 is minimized ?



Greedy
unile Flowai from stot :

amnt of flow on that path
push max
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Theorem max If) = min IS , Tll .
-

Proofsketch
PaA7 : We show If I [lIS, Tll for any

f
,
S
,
T

.

let f be any flow
and sit be any out

e

net flow out
If=zU

-

⑦ s = 6 + &71
--> = z4

- ⑦->- ~
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⑳
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S = Es, 2 ,

3 , 43 IIS ,
TN = #***
I +

30

If : not flow out of S
conservation of flow

I
I and internal edges

< flow out of S removing negatives

& capacity out of S feasibility
of flow

-

def .
of IIS,TI

= IIS ,TI

If) < /IS ,TI



suppose If) = IIS , THI .

Then If) must be maximum and

1) S , ill must be minimum .

what about a flow - would make

If ) =/S , ill ?

- no flow from T to S

- edges from s to Tare saturated

Part 2 : Show that there always is

f
,
S
,
T
,
such that If)

= 115 ,
T1l

.

let f be a flow .

let Cf = UXV
->R O

↑
"residual capacity"

c(ntv) - fluev if neVEE
(f(u-> v) = E f(uev) if VEUEE

(f(b + t) = ((bt t) - f(bet) = 15 - 5= 10

(f(ttb) = f (b- z) = 5
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call any path from s to + Ge
an augmenting path

.

case 7 : there is an augmenting path
.

P b Jush the max .
I ament of flow

through it.A claim : adding P
to f w/max flow
is a valid flow.

① forward d
② reverse

r

knew flowl > If
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