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Lemma. For any flow - and st-cut (A
,B)

val (f) < cap(A ,B) -
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Collary .

Ford-Fulkerson returns a max flow.

(Establishes correctnes of FF
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Lemma When Ford-Fulkerson terminates with flow fFF
-
>

there exists a cut (A ,B) sit . val (frf) = cap (A ,B).
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#TerminationCondition
.

No path from s-> t in 47.

Define cut A
,
B A-EneV : Uisreachabe 3

Observation) By defn
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of A, No residual edges
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(*) NueA
,
fveB UV E(41)
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Collary . Ford-Fullerson returns a max flow f*

Crollary .

Let (A*, B
*

) be the cut defined by

** = &Ue V : u reachable from s in Gf*)

(A*, B
* ) is a min cut

.

Collary. There exists an O(m . V) algorithm
to compute the min st-cut.
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Different heuristics for choosing an

augmenting path have different performance

Examples.
↓

* max "bottleneck path & poly (m , loglu)
max min Cf(e)
pesuet etp "Weakly polynomial"

* shortest hops

min Ip) Jooly (n , m)
peset

Edmonds - Karp : O(min) "strongly polynomial"

Current Max-flow RTs 0(m/ +9) for de 0

↳ 2023 "near-linear"
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Matching*imum Bipartite
Given : Bipartite Graph G = (U

,

V
, E)

Find : Max cardinality matching

titzGraph

· vertices can be

partitioned in toO H
,
U sit

.

X(u , v) - E

H
neU

,
veV



:Uz
Un

M = [(u+, 22) , (u+, vo) 3

·: Eli la, is e



Algorithm for solving Max Bipartit Matching ?
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Reductionto Max Flow

- ->
-> ④ ④· =>

anBipartite Match (U ,
U
,E) .

& Vertices : UvVvEs
, t]

Construct directed graph G Edges :
For all edges e in 4 S * for all ure E

add K->V

CapacityCe = 1
* for all Hel

add 5-> U

Return MaxFlow (4'
,

s
,

t
, c) * for all VEV

add- >t



anBipartite Match (U ,
U
,E) .

Construct directed graph
,

G'
For all edges e in 4 ->

CapacityCe = 1 ·
Return MaxFlow (4'

,

s
,

t
, c)

Faisn.

The max cardinalityofamatchinginaequals the max


