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Exercise 1 (Deducting chains of recombinations and cappings) (8 pts)
Identify the path and indel-types of each of the sets of the following components. Which chain of de-
ducting recombination covers all the components in the subtask? Give the capping associated with the
corresponding chain.
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Exercise 2 (Adapting the ILP to different matching models) (1+2+3 pts)
Given the capped multi-relational graph that contains all possible indel-edges1:

1. How can you enforce the maximal matching model using ILP constraints (Hint: You only need one
extra constraint on the x-variable).

2. Adapt the ILP to the exemplary matching model (Hint: You need only need one extra constraint
on the x-variable).

3. Adapt the ILP to the intermediate matching model (Hint: You need extra constraints on the x-
variable, but also on the objective function2).

Exercise 3 (Proving important lemmata) (1+1+2 pts)

1. Prove (e.g. via contradiction): There is always an even number of transitions in a cycle.

2. Prove (e.g. via induction): Prove that the formulas for computing the indel-potential via transitions
and via runs are equivalent.

3. Prove that the DCJ-indel distance of natural genomes is NP-hard by giving a reduction from
balanced genomes. For which matching model does it apply?

1As opposed to removing some to enforce the maximal matching model
2Are n∗, p∗ still constant? :)
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