
16 Oct 2024 Strongly Polynomia-Time Max Flow

call: Ford-Fulkerson computes a max flow

if it terminates.

Obser . If all edges haveHon-negative integer

capacities , than it always des terminate.

# All flow values flur) and residual

capacities Cr) will always be integers.
f

(Inductions)

val(f) increases by at lastI

perEeration

# iterations[ Val (max flow) .

Os52 . If all edge capacities are rational
numbers
,

Ford-Fulkerson always terminates.

Suppose all capacities are integer multiples

of B for some Doo . Repeat the

argument above> #iters is D . val(max flow.

Os53 with irrational capacities
, you can have

a con-terminating executive.

positive
E .g .

lett be the "solution of x +x = 1.
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*
This is the same as

residual graph #1

up to scaling residual
capacities by p-

and cyclically permuting.



Jdeaf . Take the first and path
frind by BFS

. (Fewest edges

"Second Edmonds-Karp Herristic"

O(m2n) .

M= edges

H = #vertices

Jam#2 .
"First Edmonds - Karp Heuristic

"

Use the augmenting path with greatest
bottleneck capacity

0 ( m2 los) log(()
for integer capacities in the

range [1
,
4].

(Yetirm?)

iAlgorithin (Amalogous to Hoprof-Karp .)

O (mu) running time.

[O) main bop itrations

Omn) per
iteration .]



B. A blockingflow with respect to f
feasible

is an flow in G such that
f

for all struest st paths in Ge
(those with min # of edges)
at least one edge of the path
is saturated by the blocking flow.
-

If blocking flow dented by b,

to
say

b saturates (n
,
v) means

blar) = Gar , equivalently bla + flar= clar.

S f = 0↳
Die tAlg
.

while G has an sit path
:

let b = a blocking from
wit

,
f

f = f+b
endwhile

output fo

Tena. The min augmenting patt length

in Gsitty increase with each

Din iteration .


