6. Ubung (19. November 2015)

Formale Ubersetzungsmodelle

Task 14 (BOT - HOM C BOT)

Let B= (Q, X, A, F,R) be abu-tt and H = ({x}, A, 2, {x}, Ry) a tree homomorphism. Also let
Xnax = {z; | i € [maxrank(X)]}. Define the bottom-up tree homomorphism H' = ({x}, A, 2U
X, o> {*}, Ryy) and the bottom-up tree transducer B = (Q, X, 2, F, R) where

o(qq(z1), -, qu(zy)) = q(u') € RAUW [x(zq), ..., x(x),)] =% *(t))
= olqy (1), ar(wg) = alt’) € R.

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

s =5 q(t) <= FueTa:s =T qlu) Nu=T ().

Task 15 (Bimorphism characterization of BOT)

Recall the decomposition result BOT C RELoFTAoHOM. For every bottom-up tree transducer
B we can construct a bottom-up tree relabeling B, a bottom-up finite state tree automaton
B, and a bottom-up tree homomorphism Bj such that 7(B) = 7(B;) o 7(By) o 7(Bg).

(a) Show that (7(By)) = € HOM.

(b) Give a bimorphism characterization of BOT, i.e., give a formal definition of (the syntax
of) bimorphisms, and its induced tree transformation. Show that the class of tree trans-

formations induced by bimorphisms subsumes BOT.

c¢) Consider the bu-tt B = ({*,¢,q:}, %, 2, {q}, R) where X = {a!?) B0 ~1) 52} and
f f

R={ a—=qla), a=x(a), B—=xB), A=) —=a0(z1), x(z1)) = =(Az1)),
o(+(21),4(x2)) = qp(x1),  o(x(w1),#(22)) = #(0(21,25)) }
Give a bimorphism B = (A4, ¢, ) such that 7(B) = 7(B).

Give a derivation of £ = o(v(8),7(a)) in B.
Give a tree ( € T, such that ( € L(A) and ¢(¢) = &.
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