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Exercise sheet 6 for Friday, Dec 2, 2016
To be handed in either at the beginning of the exercise session, or before Dec 2, 9:55 a.m. at the drop box in front of room 149.

Exercise 19. Let µ ≥ 0 and
Eµ(T ) := e(T ) + µ#(L(T )).

Show that if for some Tµ 6= {R} one has Eµ(Tµ) = minT̃ �T Eµ(T̃ ), then for each T ′ ∈ C(R) the branch
B(T ′; Tµ) is a µ-optimally pruned subtree of B(T ′; T ).

3 points

Exercise 20. Let T ′ � T . Show that

Tµ(T ) � T ′ ⇒ Tµ(T ) = Tµ(T ′),

i.e. a µ-optimally pruned minimal subtree of a given T stays optimal in any subtree T ′ of T containing it.

2 points

Exercise 21. Let ζ(·; T ) : T \ L(T )→ R+ be defined by

ζ(T ; T ) := e(T )− e(B(T ; T ))
#(L(B(T ; T )))− 1 .

Show that for each T ∈ T \ L(T ) one has

µ ≤ ζ(T ; T ) ⇔ Eµ(T ) ≥ Eµ(B(T ; T )),
µ < ζ(T ; T ) ⇔ Eµ(T ) > Eµ(B(T ; T )).

2 points

Exercise 22. Show that as long as µ < µ1 := minT∈T \L(T ) ζ(T ; T ), T is the minimal µ-optimally pruned
subtree of itself. Show further that for µ = µ1 the tree T is still µ1-optimally pruned but no longer minimal
and that

Tµ1(T ) = {T ∈ T : ζ(T̂ ; T ) > µ1 for all ancestors T̂ of T} ∪ {R(T )}.

5 points


