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Problem 1

Consider the following greedy algorithm for the maximum flow problem.

ALGORITHM 1: GREEDY FLow
Input: Directed graph G = (V, E), edge capacities {u,}ccp, source s € V, destination ¢t € V.
Output: A flow f.
1 For every e € E, initialize f, = 0.
2 while there is a path from s to t in G do
3 P <+ an arbitrary path from s to t in G
A < mingep u, // minimum capacity of any edge in P
for every edge e in P do
fec fet A
if u. = A then
] remove e from G
else
10 L Ue — Ue — A

© N o s

11 return f

Show that GREEDY FLOW fails to compute even a good approximation to the maximum flow
even on unit-capacity networks. That is, for any constant a > 1, show that there is a flow
network G where u, = 1 for every edge e € E such that the value of the maximum flow is more
than « times the value of the flow computed by GREEDY FLOW.
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Problem 2

Let (A, B) and (A’, B’) be minimum (s, t)-cuts in some flow network G. Prove that (ANA’, BUB’)
and (AU A’, BN B') are also minimum (s, ¢)-cuts in G.
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