
Flow In Networks
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Throughput in Network

a

5 70¥ c

f ↳

¥! t

4 O
Z

b→ o

'

z
d

Bandwidth in Gbls



Max Flow Problem Def.
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Augmenting Path
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Augmenting Path
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Def : flow is an assignment fun to

every v.v such that Curr ) or Cv , u ) is in E
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Residual Network Def.
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Given a network N and a flow

Residual network is network with

same
vertices of N and with edges
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Ford - Fulkerson Algorithm

def FF C G
,
s ,

t
,
c ) :

f = array
indexed by all pairs

v.v such that Curr ) or er, u)

is an edge
,
initialized to O

r = array
indexed as before

initialized to r-tuwf-c-u.ir ]

while there is a path p

from s to t made
of edges

cow) such that r[v.v) >o :

min = min ( r Iu , v )
: G. v ) EP )

for each cow ) Ep :

f Eav) -- f Eun) t min

f [ v. u ) = f EV , u ] - min

r [ v.D= r[Viv)
- min

r [v.v ) = REV , it min

return f



Example
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Cuts in a Network
S

Definition : a cut in a network

is a subset S of vertices such

that sestets
Def : the capacity of a cuts

is
-

cap ( s) = I 2 carb
AES bets

Lemma Given a network N;
For every flow f and every

cuts

val Cf ) E cap (s)



Lemma Given a network N;
For every flow f and every

cuts

val (f) E cap (s)
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Theorem

Max Flow Mincut Theorem
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Then capes ) -- Val Cf )
-

for any other flow f
'

val Cf
' II capes) = val Cf)

and so f is optimal


