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Exercise 1 (Balanced genomes) (3 pts)

Given two balanced genomes
B, = (12318556777?1_159) and
B, =(214577856789531) ,

1. Give the sets F, = F(B1) N F(B,) (common families) and G, = G(B1) N G(B2) (common genes).
2. Give a matching of genes of By and B, and let C; and C, be the (canonical) matched genomes.

3. Give the sets o, = a(Cy) N a(Cy) (common adj.) and v, = ¥(C1) N¥(Cs) (common telomeres).

Exercise 2 (Breakpoint and SCJ distances) (3 pts)

Given two canonical genomes
Gy =[348] [21756] (111213910) [1514] and
G, =1[12345] (67) [89101112131415],

1. What is the breakpoint distance between G; and G,7
2. What is the SCJ distance between G, and G,?

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

Exercise 3 (Bounds for SCJ distance) (4 pts)
Theoretical bounds for the SCJ distance with respect to the breakpoint distance are

dip(G1, G2) < dses(Gy, G2) < 2dp(Gy, G2) .

Give examples of pairs of mutually distinct genomes showing that these bounds are tight.

Exercise 4 (SCJ distance) (6 pts)

1. Compute the SCJ distance between all pairs of the following three canonical circular genomes:
Cic=1(123456789101112) ,
Coc = (1234567801011 12) and
Csc = (143567298101112) .

2. Compute the SCJ distance between all pairs of the following three canonical linear genomes:
Cy.=[123456789101112],
Co =[123456789101112] and
Ca. =[143567298101112] .
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