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FORD-FULKERSON ALGORITHM

① initialize fe = 0 #2

② repeat :

* search for an s-tpath p in Gf
such that every edge in P has positive residual capacity
/ possible in O(EI) time via BFS/DES

*If no such path ,
return current flow EfeSeeE

* else
, let A := min es Residual capacity inIfezp

- for all e- G with forward edges in P, add A to fe
for all e- G with reverse edges in P, subtract A from fe
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Recall from the proof of (b) E(C) :

-He =
O

value of f = Ife-Ife
esta) eeSIA)
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OPTIMALITY CONDITIONS FOR MAX FLOW

Theorem : For a flowf in a graph G
,
the following are equivalent :

(a) f is a maximum flow of G

(b) there exists an (5
, t) = cut (A ,

B) such that

value of f = capacity of (A , B).

(C) there is no (sit) path in the residual graph If

Will prove ( (a) - (4 E (b).
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t

w S(A) : saturated
A 100

T ↓ (t)
(2) 1

S(A) : zeroed out

100 161't
&

(1)

(1)-1B => (A
,
B) is a tight cutL 100

O
=> max flow
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MAX-FLOW MIN-CUT THEOREM

Corollary : For every network ,

maximum value of a flow = minimum capacity of an (s , t) - cut

* XXXX000 0 0 >
↓S

flow values cut capacities

Corollary (of Corollay) : Given a maximum flow ,
a minimum cut can

be recovered in OUEI) time.

Proof : Do BFS/DFS from S
,
construct the set A of reachable vertices.

Then
, (A ,

ULA) is a min cut. - Fa



MAX-FLOW MIN-CUT THEOREM



MAX-FLOW MIN-CUT THEOREM



MAX-FLOW MIN-CUT THEOREM



MAX-FLOW MIN-CUT THEOREM

S


