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Layered network :

-

V
, VL Vs Vh - I

Given Ns (Vols,H ,
A
,

LEO
,
U ) and an

⑤H - flow x in N

define
8×6 ,

t ) -- length of a
shortest @H - path in NH

( = do if no such path )
s tot

LNEI - layered#network of NEI

which is defined from
the distance

clan, from s in NEI .



observation
LNG contains all the shortest

⑥ El - paths in NH) .

lemme 3. 6.2
-

let x be an I - flow in N

and P a shortest ⑤ H
- path in

NCX ) and x' =X①8CP)
.
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D= doit )
XIO

Consider phan ,
-

phan O d augment as long as possible

phase I dti ,
- l l -

Itis - l l-

I

phanf Atif En - I -
l l-

i
,
she is - - cigs n - d - l

Max no of augmentations ( finding an

Litt - path in current residual
network

in a phan is 0cm) (at
mouth m )

conclusion The whole algorithm
runs

in time 0 ( n m2 )



Conclusion The whole algorithm
runs

in time 0 ( n m2 )

at moot n - 2 phan ,

in each phan we
make

0cm) augmentation ,

to find each sett
-path we

need Ocntm )

OC nm 's )
( Edmonds - Karp also

nthm )
observation : we don't need to

build the layered networks !



Remark on the Edmonds - Karp

algorithm :

we may
need Alum )

augmentation, so the worst

can running
time is Afn my

new definition
-

a blocking flow in an network

N -- (Vuhsitt , A.
leo ,

u ) is an ⑤ ft - flow

x s .
f that every ⑤H

- path in

NCH un, at least
one are ji for

which xijzo (
and hime xji -

- o )

Xijso
→ -7. X .

of NCH

s j -2.
.
-
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INK) : f-
in NK) but not in LNA)

; c-

V
, VL Vs Vm , h

LNG) is a sub network
of Nex )

X
'
is a8¥w in INCH

if then is no ⑤
H - path of length

↳ dirt from s to t in LNAH
' )

Edmunds - harp algorithm
finds

a blocking flow in INCH
in time

0cm's )



Dini c 's algorithm :

idea find augmenting paths is

2N Cx ) via a mochi fried .

Depth First search
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•
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ing parent pointsfind the augmenting

path P and TCP) and then

update capacities
along P

,
deleting

-

Soto 2with

an arc
if it becomes full •←s

4 . delete all are
,
incident tow

set o ← Tco ) and go-to step
2

5
.

Return the bloc bins flow

( if we are in step
2 with

so
→ got 5



The algorithm does find a

block us flow ifirih time :

we only delete an
arc if

it cannot be part of a
new

cues
numbs , path in LNG)

The Din ids also nthm finds a

Hoch ins flow in time OCnm)

P • we only dehh
arc,
that cannot

be part of new aus
mushy path of bustle k

ee no ⑤H - path at termination .

•
For Olu ) step , we

either find

a new
augmenting paths or we

delete a cortex

after angum hug along new path
atleast one are is deleted
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