12th Exercise Sheet (January 29, 2015)

Formale Ubersetzungsmodelle

Exercise 37 (Top-down tree transducer with regular look-ahead)
Let T = (Q, %A1 ,R) be a top-down tree transducer with regular look-ahead.

(a) Give a formal definition of the derivation relation of T.
(b) Give a formal definition of the tree transformation induced by T.
Exercise 38 (TOPR C d-QREL o TOP)

Let Ly,...,L, € REC(X) be recognizable tree languages, U = {0,1}", and ¥ and 2 be ranked
alphabets where

Qz{(0,(u1,...,uk))(k)|062, rk(o) =k, ul,...,ukeU}.

If k = 0, we write o rather than (o, ()).

Consider the function B: Ty, — T, defined as follows. Forevery k € N, o € »®) and t1,-.,tx €
Ts., we let
B(o(ty,...,t,)) = T(B(t1),...,B(ty)),
where T = (0, (uy,...,u;)) and y;(j) = 1iff t; € L; forevery 1 <i<kand 1 < j<n.
(a) Give a deterministic state-relabeling bu-tt that computes B.
(b) Let &= = {0(2),y(1),a(0),[5(0)} be a ranked alphabet, n = 2, and L; = {y*(B) | k € N}

and L, = {y¥(a) | k € N} be recognizable tree languages. Construct a deterministic
state-relabeling bu-tt for L; and L,.

Exercise 39 (I-BOT = [-TOP®)
Consider the linear bu-tt B = (Q, >, ALF, R) where X = A = {0'(2), }/(1), al®, [3’(0)}, Q= {»,q, qf},
F ={qy}, and R contains

a—q(a), a — x(a), B — *(B),
7(q(x1)) = q(y(x1)), Y(e(ap)) = #(r(x1)),  o(x(x1),q(x2)) = g5 (x1),

o (x(x1), %(x3)) = *(o(x1,x3)).

(a) Give a linear td-tt with regular look-ahead T such that 7(T) = 7(B).

(b) Construct a deterministic state-relabeling bu-tt B and a linear td-tt T’ such that 7(T) =
7(B ) o 7(T").
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