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Exercise 1 (Algorithm for breakpoint distance)

Devise a linear time algorithm for computing the breakpoint distance dgp(A,B), where A and B form a
pair of canonical genomes that can contain multiple linear or circular chromosomes.

Exercise 2 (Number of string representations)

1. Write down all string representations for the following singular genomes.

o A={[123] [45]}
o B={[132] (45)}
e C={231] (4)}

2. Develop a general formula for the number of string representations of singular genomes.

Exercise 3 (Breakpoint and SCJ distances)

Given two canonical genomes
A=[348] [21756] (1112139 10) [1514] and
B=[12345 (67) [8910111213 14 15],

1. Draw the relational graph of A and B.
2. What is the breakpoint distance between A and B?
3. What is the SCJ distance between A and B?

4. Explain the difference between the two distances (if any).

Exercise 4 (Bounds for SCJ distance)
A theoretical lower bound for the SCJ distance with respect to the breakpoint distance is
dRP (Aa B) S dSCJ (A7 B) .

1. Give an example of a pair of mutually distinct genomes showing that this bound is tight.

2. Determine a tight upper bound for the SCJ distance with respect to the breakpoint distance and
explain your answer.


https://gi.cebitec.uni-bielefeld.de/teaching/2025summer/cg

