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~ Maxflow application (1950s)

Soviet Union goal. Maximize flow of supplies to Eastern Europe.

rail network connecting Soviet Union with Eastern European countries
(map declassified by Pentagon in 1999)

http://homepages.cwi.nl/~lex/files/histtrpclean.pdf

Sedgewick: Coursera 2
https://class.coursera.org/algs4partll-002/lecture/22
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Mincut application (1950s)

"Free world" goal. Cut supplies (if cold war turns into real war).

1+45=06 l+2 =3
g* ’B “_ ]_|L \ 9_ k l b (map declassified by Pentagon in 1999)
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To summarize, Ford-Fulkerson terminates when there is no path from
s totin the residual graph G_f. This defines a cut of the graph G into
sets of vertices A and B.

All edges from A to B in E have flow equal to the edge capacity (since
otherwise there would be a forward edge in E_f from Ato B allowing
for more flow from A to B), and all edges in E from B to A have zero
flow (since otherwise there would be a backwards edge in E_f from A to
B which would give a path in G_f from s to some vertex in B).

Thus, the flow found by Ford-Fulkerson is equal to the capacity of the

© values of Caps cikies of cut, that is, the capacity of the edges from Ato B. But the capacity of
Llows ew every cut from A to B is greater than or equal to the value of any flow.
Since Ford-Fulkerson finds a flow that is equal to the capacity of some
Fulkers el = é C (_Q - 0O cut, Ford-Fulkerson finds a maximum flow, which must a minimum cut.
Ford [olkemon wiow Thus, "max flow equals min cut".
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(We haven't proved uniqueness here. There may be other flows that
have the same maximum values, and other cuts that have the same
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