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Losung zu Aufgabe 1:
Die verwendeten Algebren:

X A B

data Agata :={a,b} Byata := {N}

strmg Astring = {aa b}* Bstring = {N}*

line Aline = {#} Biine = {#}

dl :— data dl g :— Agata dlp :— Bgata
—b —0

d2 :— data d24 — Agata d2p :— Bgata
—a —1

empty :— string emptys :— Astring

— A

’l"addA : Astring Adata - Astring
(v,w) = vw

newlines :— Ajine

radd : string data — string

newline :— line

emptyB = Bstring

— A

raddB : Bstring Bdata - Bstring
(v, w) = vw

newlinep :— Biine

- # - #
make — 1 : line string — line | make — 14 : Ajine Astring — Aline | make — I : Bline Bstring — DBline
(#,v) — # (#,v) — #
insert : line data — line inserty : Aine Adata — Aline inserty : Biine Baata — Biline
(u,v) — # (w,v) — #
(a) Es existiert ein Homomorphismus h : A — B.
s (hs : As — By)ses
data hdata = {b — 0,a — 1}
A v=A
string | hstring(v) = 1hgring(w) v =0bw  wobei w = {a,b}*
Ohstring(w) v =aw
line hiine = {# — #}
Beweis:

e Konstantensymbole

hdata(dlA) = hdata(b) =0= dlB

hdata(d2A) = hdata(a) =1 dZB

hstring(emptyA) = hstring()\)
)

A\ = emptyp

hiine(newline o) = hyine(#) = # = newlinep

e Operationen
— radd
Yw € Astr’ingv ye Adata :

hstring(raddA(y7w)) = hstring(yw) = {
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1hstring(v)  w =bv
Ohstring(v)  w=av



TaddB (Oa hstring (UJ)) = Ohstring (w) Yy = b

raddB(hdata(y), hstring(w)) = { mddB(l, hstring(w)) — 1hsmng(w) y =

— make-1

hline(make - lA(#y U)) = hline(#) = #

make — lB(hline(#)a hstring(v)) = make — lB(#a hstring(v)) = #
— insert

hline(inseTtA(#av)) = hline(#) = #
inseTtB(hline(#)7 hdata(”)) = insertB(#, hdata(v)) = #
Damit ist gezeigt dass ein solcher Homomorphismus existiert.

(b) Es existiert ein Homomorphismus h : B — A.

S (hs : Bs - AS)SGS

data hdate = {0 — b,1 — a}
A v=A

String | hstring(v) = ahsiring(w) v ungerade  wobei w = z{N}*, 2z € N
bhsiring(w) v gerade

line hiine = {# - #}

Beweis:

e Konstantensymbole

hdata (d]-B) = hdata(o) =b
)=a

dlx
hdata (d2B) = hdata(l d2A

hstring(emptyB) - hstring(A) =)A= emptyA
hiine(newlineg) = hjine(#) = # = newline

e Operationen

— radd
YVw € Bstringa Yy e Bdata :

ahgiring(V w = sv, § ungerade
hatring (raddp (y, w)) = hatring (yw) = { bhsttrinjév)) w = sv, s gerade

_ | radda(0, hgtring(w)) = bhgtring(w)  y = gerade
radda(hdaata(y), hstring(w)) = { radda(1, hstring(w)) = ahstring(w)  y = ungerade

— make-1
hline(make - lB(#a U)) = hline(#) =#

make — ZA(hline(#)a hstring(v)) = make — lA(#7 hstring(v)) =#
— insert

hiine(insertg(#,v)) = hiine(#) = #
insert A(hiine(#), hdata(v)) = insert a(#, haata(v)) = #

Damit ist gezeigt dass ein solcher Homomorphismus existiert.
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Lo6sung zu Aufgabe 2

(a)
eval(A) pata (top (push (d1, empty)))
= topa (eval(A)stack (push (d1, empty)))
= topa (pusha (eval(A)pata (d1) , eval(A)stack (empty)))
= topa (pusha (dla,emptya))
= topa (pusha (0,)))
= topa(0)
0
eval(A) pata (top (clean (pop (empty))))
= topa (eval(A)stack (clean (pop (empty))))
= topa (cleany (eval(A)stack (pop (empty))))
= topa (cleany (popa (eval(A)stack (empty))))
= topa (cleana (popa (emptya)))
= topa (cleana (popa (N)))
= topa (cleany (N))
= topa(N)
0
(b)

eval(A)stack (clean (pop (push (d1, empty))))
= cleany (eval(A)stack (pop (push (d1, empty))))
Stack (push (d1, empty))))
eval(A) pata (A1), eval(A)stack (empty))))
dl,emptya)))

M)

(
= cleany (popa (eval(A)
= clean4 (popa (pusha (
= clean4 (popa (pusha (
= cleany (popa (pusha (0,
= clean (popa (0))

= cleany (\)

= A

eval(A)stack (push (d2, pop (push (d2, empty))))
push 4 (eval(A) pata (d2) , eval(A)stack (pop (push (d2, empty))))
= pusha (d24,popa (eval(A)stack (push (d2,empty))))
= pushy (d24,popa (pusha (eval(A)pata (d2) , eval(A)stack (empty))))
= pushy (d24,popa (pushs (d24,empty,)))
= pusha (1,popa (pusha (1, 1))
= pusha (1, popA (1))
= pushy (1,
= 1
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eval(B) stack (clean (push (d2, pop (push (d2, empty)))))

cleanp (eval(B)stack (push (d2, pop (push (d2, empty)))))

cleanp (pushp (eval(B)pata (d2) , eval(A) stack (pop (push (d2, empty)))))

cleanp (pushp (d2p, pops (eval(B)stack (push (d2, empty)))))

cleanp (pushp (d2p, popp (pushp (eval(B)pata (d2) , eval(B)stack (empty)))))

cleanp (pushp (d2p,popp (pushp (d25,emptyp))))

cleanp (pushp (1, pops (pushp (1, (A, N)))))

cleanp (pushp (1, pop (1, N)))
( (1,
(1,

(A1)

cleanp (pushp

A)

cleanp

(L)

eval(B) stack (clean (pop (push (d2, push (d2, empty)))))
)
Stack (push (d2, push (d2, empty)))))

cleanp (popp (pushp (eval(B)pata (d2) , eval(B) stack (push (d2, empty)))))
cleang (pops (pushp (d2g, pushp (eval(B) pata (d2) , eval(B) stack (empty)))))

cleanp (eval(B) stack (pop (push (d2, push (d2, empty
(pops ( )
(pops ( (
(pops ( (
cleanp (popp (pushp (d2p,pushp (A2, emptyp))))
(pops ( (
(pops ( (1,
(pops (
(

cleanp (popp (eval(B

spuship (1, (A, X))
(1,2))))

cleanp (popp (pushp

H)_x

cleanp (popp (pushp
cleanp (pops (11, \))
cleanp (1,1)

(LA)
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