
10. Übung (14. Dezember 2017)

Formale Übersetzungsmodelle

Task 22 (l-TOP ⊊ l-BOT)
Consider the linear td-tt 𝑇 = ({𝑞0, 𝑞1}, 𝛴, 𝛥, {𝑞0}, 𝑅) where

𝑅 = { 𝑞0(𝜎(𝑥1, 𝑥2)) → 𝛾′(𝑞1(𝑥1)), 𝑞0(𝜎(𝑥1, 𝑥2)) → 𝜎(𝑞0(𝑥1), 𝑞0(𝑥2)),
𝑞0(𝜎(𝑥1, 𝑥2)) → 𝛾′(𝑞1(𝑥2)), 𝑞1(𝜎(𝑥1, 𝑥2)) → 𝜎(𝑞1(𝑥1), 𝑞1(𝑥2)),
𝑞1(𝜎(𝑥1, 𝑥2)) → 𝛾′(𝑞1(𝑥1)), 𝑞0(𝛾(𝑥1)) → 𝛾(𝑞0(𝑥1)),
𝑞1(𝜎(𝑥1, 𝑥2)) → 𝛾′(𝑞1(𝑥2)), 𝑞1(𝛾(𝑥1)) → 𝛾(𝑞0(𝑥1)), 𝑞0(𝛼) → 𝛼 }

Give a linear bu-tt 𝐵 such that 𝜏(𝑇 ) = 𝜏(𝐵).

Task 23 (tree transducers and finite state automata)
Let 𝐵 = (𝑅, 𝛴, 𝛥, 𝐻, 𝜅) be a linear bottom-up tree transducer, 𝑇 = (𝑆, 𝛴, 𝛥, 𝐼, 𝜃) be a non-
deleting top-down tree transducer, and ℳ = (𝑄, 𝛴(0), 𝑞i, 𝐹 , 𝛿) and 𝒩 = (𝑃 , 𝛥(0), 𝑝i, 𝐺, 𝜇) be
finite state automata. Show by construction that there are bottom-up tree transducers ℳ ⊲ 𝐵
and 𝐵 ⊳ 𝒩, as well as top-down tree transducers ℳ ⊲ 𝑇 and 𝑇 ⊳ 𝒩 such that

(a) 𝜏(ℳ ⊲ 𝐵) = {(𝜉, 𝜁) ∈ T𝛴 × T𝛥 ∣ (𝜉, 𝜁) ∈ 𝜏(𝐵), yield(𝜉) ∈ 𝐿(ℳ)},

(b) 𝜏(𝐵 ⊳ 𝒩) = {(𝜉, 𝜁) ∈ T𝛴 × T𝛥 ∣ (𝜉, 𝜁) ∈ 𝜏(𝐵), yield(𝜁) ∈ 𝐿(𝒩)},

(c) 𝜏(ℳ ⊲ 𝑇 ) = {(𝜉, 𝜁) ∈ T𝛴 × T𝛥 ∣ (𝜉, 𝜁) ∈ 𝜏(𝑇 ), yield(𝜉) ∈ 𝐿(ℳ)}, and

(d) 𝜏(𝐵 ⊳ 𝒩) = {(𝜉, 𝜁) ∈ T𝛴 × T𝛥 ∣ (𝜉, 𝜁) ∈ 𝜏(𝑇 ), yield(𝜁) ∈ 𝐿(𝒩)}.
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