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For network G with capacities C

and flow f
,

The residua

network of has capacities
f

Cur = Car-fur

deservation:
For

any
network C with feasible

flow f
,

there is a bijection

& feasible flows in GG = &feasible flows in 6th
f + fi c-1 ⑤
f" 1- e-7

Fur first
furfur Cur



of The value of f, val(f)
,

is

val(f) =E fr

= [ fut
uEV

Amaximum flow is a fissible f

that maximizes val(f) .
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Finding a flew of pos, value

inGf means finding



a

way
to modifyIf

to a flow of greater
value in G.

Imm.
The following are equivalent

a f is a maximum flow in G

Ca feasible flow of max value

b . The maximum flow in Gf

is zero .

C
.

In of there is no path
from s to t made

upof edges Lu,) with

> 0
.

Preser.

(a) =)(b) by bijection.
b)E)(c) so path P in G

is composed of edges with



capacity 8
,

and P

goes from to + then
S

let
↑ (y

,v) = E(p)
Fin = - if (m) = =(

O otherwise

This fr is a flow of value S

in GF

Conversely,
if G has no

path from s to - composed

of edges with (f > 0
HV S

let
f

contains a path fromA = (1)
S N v made up 3
of edges with cur > 0

B = V- A
.

Note StA
,

teBi



For any
feasible fo in G

val(f) = 2 f
v
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FORD-FULKERSON ALGORITHM .

Initialize f = 0

While of has a path t
F

composed of edges with 0
Up

let 5 = mindc : (E)cv

let f =
+S For u

,
v + t(p)

Uv E - S for vr-t(p)
0 O

.

n

update - f+ e) /val improves
by S

endwhile

output f

Nog .

IaueN for

every (n)
,

then far and

f will be integer-valuedC
wi

in every iteration
.
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For networks with

N-valed capacities,
Ford-fulkerson always
terminates.

Cory2.
.

With NN-valued

capacities There always
exists a max flow
that is N-valued

.

C"flow integrality
theorem")


