
13. Übung (21. Januar 2016)

Formale Übersetzungsmodelle

Task 26 (TOPu� ⊆ d-QREL ∘ TOP)
Let 𝐿1, …, 𝐿u� ∈ REC(𝛴) be recognizable tree languages, 𝒰 = {0, 1}u�, and 𝛴 and 𝛺 be ranked
alphabets where 𝛺 = { ⟨𝜎, (𝑢1, …, 𝑢u�)⟩(u�) ∣ 𝜎 ∈ 𝛴, rank(𝜎) = 𝑘, 𝑢1, …, 𝑢u� ∈ 𝒰 }. Note that if
𝑘 = 0 we write 𝜎 rather than ⟨𝜎, ()⟩. Consider the recursively defined non-deterministic total
function 𝐵u�1,…,u�u�

: 𝑇u� → 𝒫(𝑇u�) where for every 𝜎 ∈ 𝛴 and 𝑡1, …, 𝑡u� ∈ 𝑇u�:

𝐵u�1,…,u�u�
(𝜎(𝑡1, …, 𝑡u�)) = { ⟨𝜎, (𝑢1, …, 𝑢u�)⟩(𝑡′

1, …, 𝑡′
u�) ∣ 𝑡′

1 ∈ 𝐵u�1,…,u�u�
(𝑡1), …, 𝑡′

u� ∈ 𝐵u�1,…,u�u�
(𝑡u�),

∀𝑖 ∈ [𝑘], ∀𝑗 ∈ [𝑛]: 𝑢u� ∈ 𝒰, 𝑢u�(𝑗) = if 𝑡u� ∈ 𝐿u� then 1 else 0 }

(a) Give a deterministic state-relabeling bu-tt 𝐵 that computes 𝐵u�1,…,u�u�
.

(b) Let 𝛴 = {𝜎(2), 𝛾(1), 𝛼(0), 𝛽(0)} be a ranked alphabet, 𝑛 = 2, and 𝐿1 = {𝛾u�(𝛽) ∣ 𝑘 ∈ ℕ}
and 𝐿2 = {𝛾u�(𝛼) ∣ 𝑘 ∈ ℕ} be recognizable tree languages. Construct a deterministic
state-relabeling bu-tt 𝐵′ that computes 𝐵u�1,u�2

.

Task 27 (l-BOT = l-TOPu�)
Consider the linear bu-tt 𝐵 = (𝑄, 𝛴, 𝛴, 𝐹 , 𝑅) where 𝛴 = {𝜎(2), 𝛾(1), 𝛼(0), 𝛽(0)}, 𝑄 = {∗, 𝑞, 𝑞u�},
𝐹 = {𝑞u�}, and 𝑅 contains is given by

𝛼 → 𝑞(𝛼), 𝛼 → ∗(𝛼), 𝛽 → ∗(𝛽),
𝛾(𝑞(𝑥1)) → 𝑞(𝛾(𝑥1)), 𝛾(∗(𝑥1)) → ∗(𝛾(𝑥1)),

𝜎(∗(𝑥1), 𝑞(𝑥2)) → 𝑞u�(𝑥1), 𝜎(∗(𝑥1), ∗(𝑥2)) → ∗(𝜎(𝑥1, 𝑥2))

(a) Give a linear td-tt with regular look-ahead 𝑇 such that 𝜏(𝑇 ) = 𝜏(𝐵).

(b) Construct a deterministic state-relabeling bu-tt 𝐵′ and a linear td-tt 𝑇 ′ such that 𝜏(𝑇 ) =
𝜏(𝐵′) ∘ 𝜏(𝑇 ′).
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