
9. Übung (22. Juni 2016)

Formale Baumsprachen

Task 21 (zigzag is not bottom-up deterministically recognizable)
Recall the arctic semiring Arct = (ℝ ∪ {−∞}, max, +, −∞, 0). Let 𝛴 = {𝜎(2), 𝛼(0)} be a ranked
alphabet and zigzag: Tu� → ℕ a mapping such that

zigzag(𝛼) = 1
zigzag(𝜎(𝛼, 𝜉1)) = 2

zigzag(𝜎(𝜎(𝜉1, 𝜉2), 𝜉3)) = 2 + zigzag(𝜉2)

(b) Show that zigzag is not bottom-up deterministically recognizable over the arctic semiring.

Task 22 (representation lemma and implementation lemma)
Let 𝐴 be a set and ℳ = (𝒫(𝛴), 𝛴, 𝑆, 𝛿, 𝐹) an 𝑆-weighted tree automaton such that 𝛴 =
{𝜎(2), 𝛾(u�), 𝛼(0), 𝛽(0)}, 𝑆 = (𝒫(𝐴), ∪, ∩, ∅, 𝐴), 𝐹(𝑝) = 𝐴 for every 𝑝 ∈ 𝒫(𝛴), and

𝛿u�(𝑞1…𝑞rk(u�), 𝑞) =
⎧{
⎨{⎩

𝐴 if 𝑞 ⊆ (⋃ 𝑞1) ∪ … ∪ (⋃ 𝑞rk(u�)) ∪ {𝜏},

∅ otherwise.
for every 𝜏 ∈ 𝛴

(a) Is 𝑆 locally finite?

(b) Representation lemma. Give a finite 𝛴-algebra over 𝒬 as in the proof from the lecture and
a mapping 𝑓: 𝑄 → 𝑆 such that 𝑟ℳ = 𝑓 ∘ ℎu�.

(c) Implementation lemma. Show that 𝑓 ∘ ℎu� ∈ bud-Rec(𝛴, 𝑆).
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