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Lösungen zum 4. Übungsblatt TheGI2

Lösung zu Aufgabe 1:

Die verwendeten Algebren:
Σ A B
data Adata := {a, b} Bdata := {N}
string Astring := {a, b}∗ Bstring := {N}∗
line Aline := {#} Bline := {#}

d1 :→ data d1A :→ Adata d1B :→ Bdata

→ b → 0
d2 :→ data d2A :→ Adata d2B :→ Bdata

→ a → 1
empty :→ string emptyA :→ Astring emptyB :→ Bstring

→ λ → λ
radd : string data → string raddA : Astring Adata → Astring raddB : Bstring Bdata → Bstring

(v, w) → vw (v, w) → vw
newline :→ line newlineA :→ Aline newlineB :→ Bline

→ # → #
make− l : line string → line make− lA : Aline Astring → Aline make− lB : Bline Bstring → Bline

(#, v) → # (#, v) → #
insert : line data → line insertA : Aline Adata → Aline insertB : Bline Bdata → Bline

(u, v) → # (u, v) → #

(a) Es existiert ein Homomorphismus h : A → B.

s (hs : As → Bs)s∈S

data hdata = {b → 0, a → 1}

string hstring(v) =

 λ v = λ
1hstring(w) v = bw
0hstring(w) v = aw

wobei w = {a, b}∗

line hline = {# → #}
Beweis:

• Konstantensymbole

hdata(d1A) = hdata(b) = 0 = d1B

hdata(d2A) = hdata(a) = 1 = d2B

hstring(emptyA) = hstring(λ) = λ = emptyB

hline(newlineA) = hline(#) = # = newlineB

• Operationen

– radd
∀w ∈ Astring, y ∈ Adata :

hstring(raddA(y, w)) = hstring(yw) =
{

1hstring(v) w = bv
0hstring(v) w = av

1 von ??



raddB(hdata(y), hstring(w)) =
{

raddB(0, hstring(w)) = 0hstring(w) y = b
raddB(1, hstring(w)) = 1hstring(w) y = a

– make-l

hline(make− lA(#, v)) = hline(#) = #

make− lB(hline(#), hstring(v)) = make− lB(#, hstring(v)) = #

– insert
hline(insertA(#, v)) = hline(#) = #

insertB(hline(#), hdata(v)) = insertB(#, hdata(v)) = #

Damit ist gezeigt dass ein solcher Homomorphismus existiert.

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

s (hs : Bs → As)s∈S

data hdata = {0 → b, 1 → a}

string hstring(v) =

 λ v = λ
ahstring(w) v ungerade
bhstring(w) v gerade

wobei w = x{N}∗, x ∈ N

line hline = {# → #}
Beweis:

• Konstantensymbole

hdata(d1B) = hdata(0) = b = d1A

hdata(d2B) = hdata(1) = a = d2A

hstring(emptyB) = hstring(λ) = λ = emptyA

hline(newlineB) = hline(#) = # = newlineA

• Operationen

– radd
∀w ∈ Bstring, y ∈ Bdata :

hstring(raddB(y, w)) = hstring(yw) =
{

ahstring(v) w = sv, s ungerade
bhstring(v) w = sv, s gerade

raddA(hdata(y), hstring(w)) =
{

raddA(0, hstring(w)) = bhstring(w) y = gerade
raddA(1, hstring(w)) = ahstring(w) y = ungerade

– make-l

hline(make− lB(#, v)) = hline(#) = #

make− lA(hline(#), hstring(v)) = make− lA(#, hstring(v)) = #

– insert
hline(insertB(#, v)) = hline(#) = #

insertA(hline(#), hdata(v)) = insertA(#, hdata(v)) = #

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

(a)

eval(A)Data (top (push (d1, empty)))
= topA (eval(A)Stack (push (d1, empty)))
= topA (pushA (eval(A)Data (d1) , eval(A)Stack (empty)))
= topA (pushA (d1A, emptyA))
= topA (pushA (0, λ))
= topA(0)
= 0

eval(A)Data (top (clean (pop (empty))))
= topA (eval(A)Stack (clean (pop (empty))))
= topA (cleanA (eval(A)Stack (pop (empty))))
= topA (cleanA (popA (eval(A)Stack (empty))))
= topA (cleanA (popA (emptyA)))
= topA (cleanA (popA (λ)))
= topA (cleanA (λ))
= topA (λ)
= 0

(b)

eval(A)Stack (clean (pop (push (d1, empty))))
= cleanA (eval(A)Stack (pop (push (d1, empty))))
= cleanA (popA (eval(A)Stack (push (d1, empty))))
= cleanA (popA (pushA (eval(A)Data (d1) , eval(A)Stack (empty))))
= cleanA (popA (pushA (d1A, emptyA)))
= cleanA (popA (pushA (0, λ)))
= cleanA (popA (0))
= cleanA (λ)
= λ

eval(A)Stack (push (d2, pop (push (d2, empty))))
= pushA (eval(A)Data (d2) , eval(A)Stack (pop (push (d2, empty))))
= pushA (d2A, popA (eval(A)Stack (push (d2, empty))))
= pushA (d2A, popA (pushA (eval(A)Data (d2) , eval(A)Stack (empty))))
= pushA (d2A, popA (pushA (d2A, emptyA)))
= pushA (1, popA (pushA (1, λ)))
= pushA (1, popA (1))
= pushA (1, λ)
= 1
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(c)

eval(B)Stack (clean (push (d2, pop (push (d2, empty)))))
= cleanB (eval(B)Stack (push (d2, pop (push (d2, empty)))))
= cleanB (pushB (eval(B)Data (d2) , eval(A)Stack (pop (push (d2, empty)))))
= cleanB (pushB (d2B , popB (eval(B)Stack (push (d2, empty)))))
= cleanB (pushB (d2B , popB (pushB (eval(B)Data (d2) , eval(B)Stack (empty)))))
= cleanB (pushB (d2B , popB (pushB (d2B , emptyB))))
= cleanB (pushB (1, popB (pushB (1, (λ, λ)))))
= cleanB (pushB (1, pop (1, λ)))
= cleanB (pushB (1, (λ, 1)))
= cleanB (1, λ)
= (1, λ)

eval(B)Stack (clean (pop (push (d2, push (d2, empty)))))
= cleanB (eval(B)Stack (pop (push (d2, push (d2, empty)))))
= cleanB (popB (eval(B)Stack (push (d2, push (d2, empty)))))
= cleanB (popB (pushB (eval(B)Data (d2) , eval(B)Stack (push (d2, empty)))))
= cleanB (popB (pushB (d2B , pushB (eval(B)Data (d2) , eval(B)Stack (empty)))))
= cleanB (popB (pushB (d2B , pushB (d2B , emptyB))))
= cleanB (popB (pushB (1, pushB (1, (λ, λ)))))
= cleanB (popB (pushB (1, (1, λ))))
= cleanB (popB (11, λ))
= cleanB (1, 1)
= (1, λ)
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