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Recap
- Hello again !

- Reading a HW 6 due
°

Wednesday
- knish ( ? ) flows

,
then

back to Chapter 8

by Friday or Monday
- Note for HW :

Flows take ONE ) true !
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Next :
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Next : Show that can get
them equal .

How ?

Well
,

take some flow . f) i

Either :

① Itfis maximum
,

in

which case And a

cut of equal value .

② It isn't
,

t then find
a bigger flow .
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We can Visualize this
as a new graph , Gf :

→

⇐
O

In tutors :

A path in GI if

a way
to send

more flow !
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Augmenting a path :

Suppose there is a

path in Gf from
s .

q
,

F- min capacity
edge in

panth

Gf

*

if Usv not on* { ,
f 'Cu→v)= flu - su )tF

otherwise ( h→v is hot in G )
ffv→u)=fCv→u ) - F



Claim : f '
is also a

feasible flow !

Why ?
• For

any u→v not on

augmenting path ,

same flow value

. Tor u→v on augmentingpath ,

f- ' ( u→D=fCu→v ) tfzf ZO

SHlfeas.BG#
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Soy: f wasn't a may flow
,

Since f '
is larger.

On other hand :

if Gf has no s → t path,

And 1St = set of
vertices that s can

reach
.

Claim : ( s
,

V - D is a out
.

Why ?
if not

, you'd have
a path .

Even better
,

each
'

edge
out of S is at capacity .

( soHEECle ) )
otherwise

,
v would be in Sto !



Immediate Algorithm :

Start with f -

- O .

Build Of .

'

WFS ( Gf ,
s )

. ] OCVTE )

While to s in same component :

find s → t path via WFS

*f¥÷±÷:÷;¥.

Build Gf
WFS ( Gf ,

s ) ] OCVTE )

Runtime : If I push > I

Tnt
of flow each iteration
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Why all this integrality stuff ?
We are assuming each

path pushes at least
I more unit of flow ?

Can it be that bad ?

Yes :

i

How "

big
"

is f ?
CRemember

,
not part of input! )

Input : G
,

t capacities on edges
↳ here

,
size is Odogx)

FF take OCX ) time



What if it's got integers ?

Messy ! !
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Continue to push
'

.

Ends with :

⑨
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Next section-
F - F just push on

anypath .

Could we go faster by choosing
some

"

good
"

path ?

- Edmonds- Karp :

- Dint Z :


