1. Let N be a network and let f be a flow. For sets U and V of vertices of N, define f(U, V) to be the total flow along arcs leading from a vertex in U to a vertex in V. For the network and flow pictured in Exercise 10 on pp. 368, compute each of the following:

a) f({B, C, D}, {A, E, F}) - f({A, E, F}, {B, C, D})
(5 +4 + 5+1) – (1+2) = 12

b) f({A, B, C}, {D, E, F}) - f({D, E, F}, {A, B, C})
5 – (3 + 2) = 0

c) val f

val f = 12

d) How do your answers for (a), (b), and (c) compare?

For (a), it’s the same as the value of f; this is because ({B, C, D}, {A, E, F}) is a cut while ({A, B, C}, {D, E, F}) is not a cut.


2. Think back to how we defined a maximum matching. How would you define a maximum flow? (Hint: Start with "f is a maximum flow if ....")

A flow f is maximum if, for every other flow f(, val f( ( val f.

3. Similarly, how do you define a minimum cut?
A cut (S, T) is a minimum cut if, for every other cut (S(, T(), cap(S, T) ( cap(S(, T().

4. Suppose we take as a fact the following: "Let N be a network. For any flow f and cut (S, T), val f ( cap(S, T)." Use this fact to show that if f is a flow and (S, T) is a cut in a network N such that val f = cap(S, T), then f is a maximum flow.
Let f be a flow and (S, T) be a cut such that val f = cap(S,T).  Suppose f( is another flow.  Then, val f’ ( cap(S, T) = val f; thus, val f( ( val f.  Therefore, f is a maximum flow.
