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Exercises:
Rigorous mathematical proofs/arguments are expected if not stated otherwise. You are
allowed to work in groups of two.
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Exercise 3.1 10 Points

Let D := (V, A) be a directed graph with capacities u: A - R, and let b: V — R
with ) ., b(v) = 0 be the balance function on the nodes. Prove that there exists a
b — flow on D that respects u if and only if

> u(e) =) bv), VX CV.

a€dt(X) veX

Exercise 3.2 10 Points

Show that the Maximum Flow Problem can be regarded as a special case of the
Minimum Cost Problem.

Exercise 3.3 10 Points
Given a directed graph D := (V, A), let (T,L,U) be a partition of A, and T a
spanning tree of D.

a) Prove that there exists a unique flow z on D such that z, =, for all a € L
and z, = u, for all a € U.

b) In the first part of the exercise, nothing is said about the flow value z, for arcs
a € T. Is the unique flow x always feasible?

Exercise 3.4 10 Points

This weeks modeling exercise will be the Diet Problem. We are trying to find a
combinations of foods and nutritional values that leads to a funny solution once the
model is solved. The final version of the exercise will be posted on Friday, May 4th.

[Model the problem as an Integer Program.|



