
CS 473 Headbanging 11 (November 13–14) Fall 2012

1. Suppose you are given the following information:

• A directed graph G = (V, E).

• Two vertices s and t in V .

• A positive edge capacity function c : E→ R+.

• Another function f : E→ R

Describe and analyze an algorithm to determine whether f is a maximum (s, t)-flow in G.

2. Describe an efficient algorithm to determine whether a given flow network contains a unique
maximum flow.

3. Suppose that a flow network has vertex capacities in addition to edge capacities. That is, the total
amount of flow into or out of any vertex v is at most the capacity of v:

∑

u
f (u�v) =
∑

w
f (v�w) ≤ c(v)

Describe and analyze an algorithm to compute maximum flows with this additional constraint.
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