8. Ubung (8. Dezember 2016)

Formale Ubersetzungsmodelle

Task 16 (In-BOT = [n-TOP)
Let ¥ = {0 a9}, A = {6 41 o®} be ranked alphabets, and ¢ = o(o(a,a),a) € T,
Consider the linear non-deleting bu-tt B = ({qg, ¢1 }, 2, 4, {q}, Rg) and the linear non-deleting
td-tt 7' = ({q07 Q1}7 Ea Aa {QO}> RT) where
Rp={a—qy(a), o(g(r1),q(r2)) = q1(0(21,25)),
a—=q(a), o(q(z1),q1(z3)) = qo(v(0(22,21))) }  and

Rr={q(a) = a, qylo(ry,23)) = a(q;(x2), ¢ (1)),
¢1(@) = o, gy(o(zy,29)) = o(¥(g0(21)), V(o (2))) }

(a) Give a linear non-deleting td-tt 77 such that 7(B) = 7(T").

Give derivations of B and T’ on &.
(b) Give a linear non-deleting bu-tt B’ such that 7(7') = 7(B’).

Give derivations of T'and B’ on &.

Task 17 (generalized sequential machines and top-down tree transducers)

GSM is the class of string transformations 7 C X* x A* that are be induced by some gsm.

(a) Give formal definitions for the syntax and derivation relation of a gsm, and the string

transformation induced by a gsm.

(b) Prove by construction that GSM is closed under composition.
Hint: Use a product construction where the right hand side of a rule of the first gsm is

processed by the second gsm (pipelining).
Let G = (Q, X, A, qy, F,R) be a gsm.

(c) Give a gsm G® such that 7(GF) = {(wf,w]) | (w;,w,) € 7(G)} where w* denotes the

reverse of w.

(d) Give a td-tt that simulates the run of G on the nodes of monadic trees from root to front.
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