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Aufgabe 1 Sei Σ = {a,+} und Gi = ({S},Σ, Pi, S), i ∈ {1, 2}, wobei P1

und P2 gegeben sind durch:

P1 : S → SS+ | a
P2 : S → +SS | a

(a) Konstruieren Sie die Shift-Reduce-Parser M
(1)
Gi

zu Gi, i ∈ {1, 2} (Folie
123).

Lösung:
Hilfestellung:

Für eine kontextfreie Grammatik G = (V,Σ, P, S) ist der Shift-Reduce-

Parser definiert durch M
(1)
G = (Q,Σ, δ, q0, F ) mit

� Q = V ∪ Σ ∪ {q0, f}
� F = {f}
� δ = {(q, x, qx) | q ∈ Q, x ∈ Σ}

∪ {(qα, ε, qA) | q ∈ Q, (A → α) ∈ P}
∪ {(q0S, ε, f)}

M
(1)
G1

= (Q,Σ, δ, q0, F ) mit

Q = {a,+, S, q0, f}
F = {f}
δ = {(a, a, aa), (+, a,+a), (q0, a, q0a), (f, a, fa), (S, a, Sa)}
∪ {(a,+, a+), (+,+,++), (q0,+, q0+), (f,+, f+), (S,+, S+)}
∪ {(aa, ε, aS), (+a, ε,+S), (q0a, ε, q0S), (fa, ε, fS), (Sa, ε, SS)}
∪ {(aSS+, ε, aS), (+SS+, ε,+S)}
∪ {(q0SS+, ε, q0S), (fSS+, ε, fS), (SSS+, ε, SS)}
∪ {(q0S, ε, f)}
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M
(1)
G2

= (Q,Σ, δ, q0, F ) mit

Q = {a,+, S, q0, f}
F = {f}
δ = {(a, a, aa), (+, a,+a), (q0, a, q0a), (f, a, fa), (S, a, Sa)}
∪ {(a,+, a+), (+,+,++), (q0,+, q0+), (f,+, f+), (S,+, S+)}
∪ {(aa, ε, aS), (+a, ε,+S), (q0a, ε, q0S), (fa, ε, fS), (Sa, ε, SS)}
∪ {(a+SS, ε, aS), (++SS, ε,+S)}
∪ {(q0+SS, ε, q0S), (f+SS, ε, fS), (S+SS, ε, SS)}
∪ {(q0S, ε, f)}

(b) Konstruieren Sie die Item-Kellerautomaten M
(2)
Gi

zu Gi, i ∈ {1, 2} (Folien
126 bis 128).

Lösung:
Hilfestellung:

Für eine kontextfreie Grammatik G = (V,Σ, P, S) ist der Item-Keller-

automat definiert durch M
(2)
G = (Q,Σ, δ, q0, F ) mit

� Q = {[A → α•β] | (A → αβ) ∈ P} ∪ {[S ′ → •S], [S ′ → S•]}
� q0 = [S ′ → •S]
� F = {[S ′ → S•]}
� δ = {([A → α•Bβ], ε, [A → α•Bβ][B → •γ]) |

(A → αBβ) ∈ P ∪ {S ′ → S}, (B → γ) ∈ P}
∪ {([A → α•aβ], a, [A → αa•β]) | (A → αaβ) ∈ P}
∪ {([A → α•Bβ][B → γ•], ε, [A → αB•β]) |

(A → αBβ) ∈ P ∪ {S ′ → S}, (B → γ) ∈ P}

M
(2)
G1

= (Q,Σ, δ, q0, F ) mit

Q = {[S ′ → •S], [S ′ → S•]}
∪ {[S → •a], [S → a•]}
∪ {[S → •SS+], [S → S•S+], [S → SS•+], [S → SS+•]}

q0 = [S ′ → •S]
F = {[S ′ → S•]}
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δ = {([S ′ → •S], ε, [S ′ → •S][S → •a])}
∪ {([S ′ → •S], ε, [S ′ → •S][S → •SS+])}
∪ {([S → •SS+], ε, [S → •SS+][S → •a])}
∪ {([S → •SS+], ε, [S → •SS+][S → •SS+])}
∪ {([S → S•S+], ε, [S → S•S+][S → •a])}
∪ {([S → S•S+], ε, [S → S•S+][S → •SS+])}
∪ {([S → •a], a, [S → a•])}
∪ {([S → SS•+],+, [S → SS+•])}
∪ {([S ′ → •S][S → a•], ε, [S ′ → S•])}
∪ {([S ′ → •S][S → SS+•], ε, [S ′ → S•])}
∪ {([S → •SS+][S → a•], ε, [S → S•S+])}
∪ {([S → •SS+][S → SS+•], ε, [S → S•S+])}
∪ {([S → S•S+][S → a•], ε, [S → SS•+])}
∪ {([S → S•S+][S → SS+•], ε, [S → SS•+])}

M
(2)
G2

= (Q,Σ, δ, q0, F ) mit

Q = {[S ′ → •S], [S ′ → S•]}
∪ {[S → •a], [S → a•]}
∪ {[S → •+SS], [S → +•SS], [S → +S•S], [S → +SS•]}

q0 = [S ′ → •S]
F = {[S ′ → S•]}
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δ = {([S ′ → •S], ε, [S ′ → •S][S → •a])}
∪ {([S ′ → •S], ε, [S ′ → •S][S → •+SS])}
∪ {([S → •+SS], ε, [S → •+SS][S → •a])}
∪ {([S → •+SS], ε, [S → •+SS][S → •+SS])}
∪ {([S → +S•S], ε, [S → +S•S][S → •a])}
∪ {([S → +S•S], ε, [S → +S•S][S → •+SS])}
∪ {([S → •a], a, [S → a•])}
∪ {([S → +SS•],+, [S → +SS•])}
∪ {([S ′ → •S][S → a•], ε, [S ′ → S•])}
∪ {([S ′ → •S][S → +SS•], ε, [S ′ → S•])}
∪ {([S → •+SS][S → a•], ε, [S → +S•S])}
∪ {([S → •+SS][S → +SS•], ε, [S → +S•S])}
∪ {([S → +S•S][S → a•], ε, [S → +SS•])}
∪ {([S → +S•S][S → +SS•], ε, [S → +SS•])}

(c) Geben Sie jeweils für M
(1)
G1

und M
(2)
G1

eine akzeptierende Konfigurations-
folge für aa+a+ an.

Lösung:
Konfigurationsfolge für M

(1)
G1

:

(q0, aa+a+) ⊢ (q0a, a+a+) ⊢ (q0S, a+a+) ⊢ (q0Sa,+a+) ⊢ (q0SS,+a+)

⊢ (q0SS+, a+) ⊢ (q0S, a+) ⊢ (q0Sa,+) ⊢ (q0SS,+)

⊢ (q0SS+, ε) ⊢ (q0S, ε) ⊢ (f, ε)
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Konfigurationsfolge für M
(2)
G1

:

([S ′ → •S], aa+a+)

⊢ ([S ′ → •S][S → •SS+], aa+a+)

⊢ ([S ′ → •S][S → •SS+][S → •SS+], aa+a+)

⊢ ([S ′ → •S][S → •SS+][S → •SS+][S → •a], aa+a+)

⊢ ([S ′ → •S][S → •SS+][S → •SS+][S → a•], a+a+)

⊢ ([S ′ → •S][S → •SS+][S → S•S+], a+a+)

⊢ ([S ′ → •S][S → •SS+][S → S•S+][S → •a], a+a+)

⊢ ([S ′ → •S][S → •SS+][S → S•S+][S → a•],+a+)

⊢ ([S ′ → •S][S → •SS+][S → SS•+],+a+)

⊢ ([S ′ → •S][S → •SS+][S → SS+•], a+)

⊢ ([S ′ → •S][S → S•S+], a+)

⊢ ([S ′ → •S][S → S•S+][S → •a], a+)

⊢ ([S ′ → •S][S → S•S+][S → a•],+)

⊢ ([S ′ → •S][S → SS•+],+)

⊢ ([S ′ → •S][S → SS+•], ε)
⊢ ([S ′ → S•], ε)

(d) Geben Sie jeweils für M
(1)
G2

und M
(2)
G2

eine akzeptierende Konfigurations-
folge für +a+aa an.

Lösung:
Konfigurationsfolge für M

(1)
G2

:

(q0,+a+aa) ⊢ (q0+, a+aa) ⊢ (q0+a,+aa) ⊢ (q0+S,+aa) ⊢ (q0+S+, aa)

⊢ (q0+S+a, a) ⊢ (q0+S+S, a) ⊢ (q0+S+Sa, ε)

⊢ (q0+S+SS, ε) ⊢ (q0+SS, ε) ⊢ (q0S, ε) ⊢ (f, ε)
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Konfigurationsfolge für M
(2)
G2

:

([S ′ → •S],+a+aa)

⊢ ([S ′ → •S][S → •+SS],+a+aa)

⊢ ([S ′ → •S][S → +•SS], a+aa)

⊢ ([S ′ → •S][S → +•SS][S → •a], a+aa)

⊢ ([S ′ → •S][S → +•SS][S → a•],+aa)

⊢ ([S ′ → •S][S → +S•S],+aa)

⊢ ([S ′ → •S][S → +S•S][S → •+SS],+aa)

⊢ ([S ′ → •S][S → +S•S][S → +•SS], aa)
⊢ ([S ′ → •S][S → +S•S][S → +•SS][S → •a], aa)
⊢ ([S ′ → •S][S → +S•S][S → +•SS][S → a•], a)
⊢ ([S ′ → •S][S → +S•S][S → +S•S], a)
⊢ ([S ′ → •S][S → +S•S][S → +S•S][S → •a], a)
⊢ ([S ′ → •S][S → +S•S][S → +S•S][S → a•], ε)
⊢ ([S ′ → •S][S → +S•S][S → +SS•], ε)
⊢ ([S ′ → •S][S → +SS•], ε)
⊢ ([S ′ → S•], ε)
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