6. Ubung (24. November 2016)

Formale Ubersetzungsmodelle

Task 13 (BOT ; HOM C BOT)

Let B=(Q, X, A, F,R) beabu-tt and H = ({*}, A, 2, {x}, Rp) a tree homomorphism. Also let
Xmax = {z; | i € [maxrank(X)|}. Define the bottom-up tree homomorphism H' = ({*}, A, 2 U
X,uxs {*}, Ryy) and the bottom-up tree transducer B = (Q, X, 2, F, R) where

o(q(zy), s qr(z) = qu’) € RAW [x(2q), ..., %(zy)] =5 *(t)
= (g (1), s ai(zy) = q(t') € R .

Show that for every s € T'x,, ¢ € @), and t € T 4 the following equivalence holds:

s:%q(t) = JueT,r:s=Fq(u) Nu=T ().

Task 14 (regular tree grammars)

Consider the ranked alphabet ¥ = {a(?) ¢(?} the tree ¢ = o(0(a, ), (e, a)) € Ty, and the
regular tree grammar G = ({S, A}, X, S, R) where

R: S— A S—o(S,9) A—=o(a,5) A—a.

(a) Give a derivation and the corresponding derivation tree of £ in G.

How many derivation trees of £ do exist in G?
(b) Give an RTG H and a tree ¢ such that ¢ has infinitely many derivations in H.

(c¢) Give an RTG G’ such that G’ is in normal form and L(G") = L(G).

Give a derivation tree of £ in G’.

(d) Prove by construction that for every RTG G there exists an RTG G’ in normal form such
that L(G') = L(G).
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