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Maximum Stable Matching Algorithm

• Recall, the definition of pri’(w,m) = π(m)+ pri(w,m), where 0 ≤ π(m) ≤ 1/2. Show
that if a matching M is stable wrt. priorities pri’, then it is also stabel wrt. priorities
pri.

• Give an example where the 3/2-algorithm from the paper by Király does not give a
3/2-approximation if we allow ties in both mens and womens lists.

• Show that the 3/2-approximation algorithm for hospitals and residents (when the resi-
dents have strictly ordered lists) runs in linear time (O(|E|)).

Metric Steiner tree problem

Let G = (V,E) be a complete undirected graph with nonnegative edge costs satisfying the
triangle inequality. The vertices are partitioned into terminals T ⊆ V and Steiner vertices
S ⊆ V . The goal is to find a minimum cost tree connecting all the terminals.

• Show that the cost of a minimum spanning tree on T is within 2·OPT.

• Give an example where the MST on T is strictly costlier than the minimum Steiner
tree.

Bottleneck TSP

In the metric bottleneck travelling salesman problem we have a complete graph with distances
satisfying the triangle inequality, and we want to find a hamiltonian cycle such that the cost
of the most costly edge in the cycle is minimized. The goal of this exercise is to give a
3-approximation algorithm for this problem.

Exercise 1 A bottleneck minimum spanning tree of a graph G is a spanning tree minimizing
the heaviest edge used. Argue that it is possible to find an optimal bottleneck MST in
polynomial time.

Exercise 2 Show that it is possible to construct a walk visiting all nodes in a bottleneck
MST exactly once without shortcutting more than 2 consecutive nodes.

Exercise 3 Give a 3-approximation algorithm for bottleneck TSP (remember to prove that
it is a 3-approximation algorithm).
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Asymmetric TSP

Solve exercise 1.3 in The Design of Approximation Algorithms by Williamson and Shmoys.

Mandatory Exercise

Some of your friends are going on vacation in the mountains. They are staying at a small
hostel in the town Albertsville. There are n towns in the mountain area, and your friends
want to go on a hiking trip visiting all the small towns. The want to start the hike in town
Albertsville, but can end the trip in any of the other towns. That is, they don’t want to end
the hike in town Albertsville. They have a map of the area showing all existing hiking trails
between the towns. They want the hike to be as short as possible. Give a 3/2-approximation
algorithm that finds a hiking tour for your friends.
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