8th tutorial (June 14, 2017)

Formale Baumsprachen

Task 18 (local tree languages [Com+08, Exercise 2.5])
Definition. Let X' be a ranked alphabet. For every ¢ € Ty, the fork of £ is the set
fork(€) = {(0,0,04) € 3 x 5 | p € pos(€), £(p) = o,k = rank(a), Vi & [k]:(pi) = o, }.

A tree language L C Ty is called local if there are sets FF C X and G C fork(7Tx) such that
Ee Liff ({(e) € F) A (fork(€) C G). O

(a) Proof that every local tree language is regular.
(b) Proof that a language is local iff it is the set of parse trees of a context-free string grammar.
(c) Proof that every regular tree language is the image of a local tree language by an alphabetic

homomorphism.

Task 19 (path languages [Com+08, Exercise 2.8])

Definition. Let X be a ranked alphabet. For every £ = o(&y,...,&;,) € Ts, the set of paths of £
is recursively defined by
Paths({) = o(Paths(&; ), ..., Paths(&},)).

(a) Proof that Paths(L) = ceL Paths(&) is regular for every regular tree language L.

(b) What about the converse?
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