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Definition:(Flow)

A flow is an anignment fe for
each directed edge e.

Capacity : He
,
fe E ce ' capacityef edge

con-ervd-ion.lt node v ¢ sources/ sink t

Total Flow entering = Total flow leaving

I fun, = ¥wf×w
u→*

auimise : E.
*
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GENERAL IDEA
- OF AN ALGORITHM

-

TO CO-MPOT.li MIX FLOW

EXAMPLE :&
\

, a)SEND 1 unit

s on s→A→t

↳# 2) SEND 1 uniton

s→B→t

GENERAL IDEA ÷::-

REPEAT : a) Find a path P forone S to t

with left - over capacity to lend

2) Add flow along P .



FAILURE IF ALGO
A

1
"

MAX FLOW :

1 units → A-st

s µ t
knit s→B→t

p
o

B

Iteration 1 :

• Send 1 unit along SABT

Iteration 2 :

NO PATH from S→t with left over
capacity in G.PH

.

ALGO TERMINATES ! !



ALGO FIR MAXILOW

REPEAT :

* FIND A PATH P from

s tot with "non - zero capacity

[÷.!I÷¥¥+ penists ]
* Add flow along P to the

current flow



Residoalgvaph
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I # unit :S⇒ A → B → t)

1-onits→B→A→t_
2 units



R⇒raph :
i

Give :* G= (4E ) is a directed graph

* f- is some flow on G.

THE RESIDUAL GRAPH Gf on same vertices V
and

,

edges

Hedge up with '

capacity
②

flow ffff
.
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U
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Ñn RESIDUAL GRAPH
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EXAMPLE :

ORIGINAL GRAPH RESIDUAL GRAPH
10-4
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Capacity 10
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Flow 4



EXECUTE MAXIIOW ALAI ON
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• ..?iIÉ¥"ÉÉ→t 333 units

s → A→t 2 units

s→B→A→t 3 units



is_tCo An e- 1- Cut is ( L
,
R)

LUR -- H →

left fight
⇐ L ter ¥¥

|capacity(4R)==[ca→v@I VER

FAI : For any flow f- ,
and any

cut ( L
,
R)

size-1ft £ capacity / ↳ RJ



CUTS.it#:*:*:EXAMPlES:-
capacity ( { s )

,
{ A
,BiH = 51-7

= 12

capacity / { S,B} , 1A , t } ) = 51-3=8



Tie-in : In any graph

Manin on
=

Minimum

s -t cut
s - t flow

R

Proof: 1) Run the algo §&¥At termination # no path from
s→t in residual graph Gf .

L = vertices reachable from $ in residual graph
R = remaining V- L -

f-☒ no residual capacity from Lto
'

R . Siseff )= Capacity /44



SURPRISECOROKAR-YOF-MAXI-LOWA-laocordl.my: If all capacities are integers

=) Maximum flow is integral

( all flow values are integers
.

Proof : If all capacities are integers

⇒ in each iteration
,
the algo adds

an integer amount of flow

⇒ At termination all flow values are

integers



Matching :

Input : Bipartite Graph GAYE) ?⃝?⃝:God Find a matching
between U and V.

Ed
'

V

IUKWI -- n



USING MAX FLOW ALGO TO FIND MAIHinas
-

-

Construct the

* ⇒

⑤¥,÷¥É¥¥¥o.o
d) Find mauinum flow from S→ t .

2) If I a matching from U to V

⇐ send n units of flow


