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12. EXERCISE ” BIOINFORMATICS”, SS 17

Aufgabe 1: (4 Credits)

Let (T = (V, E);t,0) be a gene tree, S = (W, F') a species tree and p: V — WUF a map
that satisfies (M1) and (M3) as given in the definition “reconciliation maps”. Show that
for all z € V:

p(x) =s leas(o(Lr(x)))

Aufgabe 2: (64+6=12 Credits)
Let (T'= (V, E);t,0) be a binary gene tree, S = (W, F') a species tree and p: V. — WUF
a reconciliation map for (7' = (V, E);t,0) and S.

(a) For all v,w € V we have p(lcar(v,w)) =g leag(pu(v), u(w)).

(b) If x € V is a speciation vertex with children v, w in T, then p(u) and p(v) are
incomparable in S, that is, neither p(u) =g p(v) nor pu(v) <g p(u) is satisfied.

Aufgabe 3: (4 Credits)

Consider the two gene trees 77 and 75 that one can obtain from (symmetric) genetic
distance scores for genes in the gene families G' and G? as given in the exercise sheet 11
(last exercise). Use the species triples that one can obtain from 7} and T3 to determine
a species tree S for T} and T5. Draw the species tree S and the reconciliation map u
between the gene trees and the species tree (by drawing the gene trees within ).
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