
8 Mar Ford-Fulkerson and Max-Flow Min-Cut

For a flow network (G
,
s
,
t
,
2) and a flow

,
fi
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P is an augmenting path , and f is the

result of augmenting
-> using P
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- is a flow .

② If cle) and fle) are integer valued Ve
,

then fle) is also integer valued We

Ford-Fulkerson
-

Initialize f(e) = 0 for a edges E .

Initialize G = G

while E contains an sit path, P
:

faugment of using
P

recalculateGf
Outpat fi



Cami If we run Ford-Fulkerson on

an integer-capacitated network whose

max flow has value V , it will

terminate after at most O(mV)
steps ,

Hedges i
max flow

value

of . v(f) increases by b(P) =1 in

each iteration. Starts at 0
,

increases to V, so while-loo
iterates V times

.

One while-loop iteration must :

* Search Ef for st path .

BFS O(n + n) = 0(m) .

* Find b(P) O(n) = 0(m)

* Augment f O(n) = 0(m)

* Recalculate Of O(n) = 0(m)

O(m) work per iteration

=> O(mV) running time .-[14
"pseudopolynomia :

O(mD when C = [ ((e)
e out ofS

If edge capacities are in 41,..., U3



then it takes log(U) + 1 bits to

write an edge capacity , so input
size is O(mlog() whereas

V could be as large as nolt
.
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V could be exponentially bigger than
-

the Input size

Correctness
-

?

Lemma says augmentingf using !

preserves
the property "f is a flow

.

"

When algo terminates
,
it outputs a

flow
. Why maximum flow?

We will certify by finding
a corresponding mum at .



- A cut in a flow network
-
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Obs . I is- if A
,
B an set cut

and - is a flow

(#) fout(A) - f"(A) = v(f)
.

m
/

[ fout(v) - fiY(v) flow
cons

VEA

Obs- fout(A) <((A
,
B)

fir (A) = O

v(f) = frut (A) - fir (A) Ec(A
,
B)

valueofevery
to

everyt
t

=> ~(max flow) I cap (min cut .

Max Flow Min Cut Theorem :

v (max from) = cap Joi cut)


