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Exercise 1 (Occurrences of adjacencies in canonical genomes)
Given a set of canonical genomes A = {Aj,...,A,}, prove that there cannot be a pair of conflicting
adjacencies 172 and y1y3 with both occuring in more than half of the genomes, that is, we cannot have:

A A )
A(1172, A) > |2*‘ and @(7173,A) > % with 2 # 3

Exercise 2 (SCJ Halving)
For each of the two duplicated genomes:

D, ={[14],[532912663577]}
Dy ={(4234),(2113)}
1. Calculate the SCJ halving distance.

2. Find two optimal SCJ scenarios sorting I; into perfectly duplicated genomes P; and P;, such that
P; has the maximum and P} has the minimum number of telomeres.

Exercise 3 (SCJ and breakpoint median)
Consider the following canonical genomes:

Gy =1[12345], Go=[12354], G3=[23145] and G, =[23T14 5]

Now let S = {G1,G2,G3} and S* = 83 U {Gy}.
For each of the two sets S and S*:

1. Compute a general SCJ median MX,, of S*¥ and give its score.

2. Is there another SCJ median of S* that is distinct from ME,?
(Justify your answer by giving a distinct median or explaining why it does not exist.)

3. Is M, also a breakpoint median of G, G2 and G3?

If no: Compute a breakpoint median of Gy, Go and Gs.

If yes: Is there another breakpoint median of G, Go and G3 that is distinet from M3,,?
(Justify your answer by giving a distinct median or explaining why it does not exist.)
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