
9th tutorial (June 21, 2017)

Formale Baumsprachen

Task 19 (path languages [Com+08, Exercise 2.8])
Definition. Let 𝛴 be a ranked alphabet. For every 𝜉 = 𝜎(𝜉1, …, 𝜉𝑘) ∈ 𝑇𝛴, the set of paths of 𝜉
is recursively defined by

Paths(𝜉) = 𝜎(Paths(𝜉1), …, Paths(𝜉𝑘)).

(a) Proof that Paths(𝐿) = ⋃𝜉∈𝐿 Paths(𝜉) is regular for every regular tree language 𝐿.

(b) What about the converse?

Task 20 (context-free grammars with latent annotations)
Context-free grammars are frequently used in natural language processing to model tree lan-
guages. In order to overcome the restriction to local languages, the community introduced
context-free grammars with latent annotations (short: CFG-LA).

(a) Give a formal definition of the syntax and the tree semantics of CFG-LA.

(b) Show that CFG-LA generate exactly the recognizable tree languages.
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