
12. Übung (13. Juli 2016)

Formale Baumsprachen

Task 27 (for every M-expression there is an equivalent M-wta)
Consider the ranked alphabet 𝛴 = {𝜎(2), 𝛾(1), 𝛼(0)} and the M-monoid (𝒫(Tu�), ∪, ∅, 𝛺u�) where
𝛺u� = {∅u� ∣ 𝑘 ∈ ℕ} ∪ {topu� ∣ 𝛿 ∈ 𝛴} ∪ {proj(2)

1 }, proj(2)
1 ∈ Ops2(𝒫(Tu�)) such that

∀𝐿1, 𝐿2 ∈ 𝒫(Tu�) : proj(2)
1 (𝐿1, 𝐿2) = 𝐿1,

and for every 𝑘 ∈ ℕ and 𝛿 ∈ 𝛴(u�) we have that ∅u�, topu� ∈ Opsu�(𝒫(Tu�)) such that

∀𝐿1, …, 𝐿u� ∈ 𝒫(Tu�) : ∅u�(𝐿1, …, 𝐿u�) = ∅, and
topu�(𝐿1, …, 𝐿u�) = {𝛿(𝜉1, …, 𝜉u�) ∣ 𝜉1 ∈ 𝐿1, …, 𝜉u� ∈ 𝐿u�}.

Using the construction from the lecture, give an M-automaton that is equivalent to the M-
expression

𝑒u� = 𝐻(𝜔) + ∑u� labelu�(𝑥) ⊳ 𝐻(𝜔′)

where

𝜔 = (𝜔(u�,∅) ∣ (𝛿, ∅) ∈ 𝛴∅) 𝜔(u�,∅) = topu�, and

𝜔′ = (𝑤′
(u�,u� ) ∣ (𝛿, 𝑉 ) ∈ 𝛴{u�}) 𝜔′

(u�,u� ) =
⎧{
⎨{⎩

proj(2)
1 if (𝛿, 𝑉 ) = (𝜎, {𝑥}),

topu� if (𝛿, 𝑉 ) ≠ (𝜎, {𝑥}).
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