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You are allowed to collaborate on the exercise sheets, but you have to write down a solution on your own, using your
own words. Please indicate the names of your collaborators for each exercise you solve. Further, cite all external sources
that you use (books, websites, research papers, etc.). You need to collect at least 50% of all points on exercise sheets to
be admitted to the exam.
Please send your solutions directly to Barış (baris-can.esmer@cispa.de).

Exercise 1 4 + 4 + 2 points

Let G be an undirected graph, and let s and t be two vertices of G.

(a) What is the maximum number of important (s, t)-cuts of size exactly 1 in G?

(b) What is the maximum number of important (s, t)-cuts of size exactly 2 in G?

(c) What is the maximum number of important (s, t)-cuts of size at most 2 in G?

Justify your answers.

Exercise 2 10 points

Let G be an undirected graph, and let s and t be two vertices of G. Is it true that the number of
important (s, t)-cuts of size at most k is the same as the number of important (t, s)-cuts of size at
most k? Justify your answer.

Exercise 3 10 points

Give a parameterized reduction from Undirected Multiway Cut to Directed Multiway Cut
that does not change the parameter. That is, given an instance (G,T, k) of Undirected Multiway
Cut, construct an equivalent instance (G′, T ′, k) of Directed Multiway Cut.

Exercise 4 10 points

Given an undirected graph G, a subset T of vertices, and two integers k and ℓ, the Short Multiway
Cut problem asks for a set S of at most k edges such that the graph G−S contains no path of length
at most ℓ between two distinct vertices of T . Show that the problem is FPT with combined parameters
k and ℓ.

Exercise 5 10 points

In the Max Leaf Subtree problem, given a graph G and integer k the goal is to find a sub-tree with
at least k leaves. Show that this problem does not admit a polynomial kernel. You may use the fact
that Max Leaf Subtree is NP-complete.
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