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Ubungsblatt 8

Aufgabe 1 Sei ¥ = {a,+} und G; = ({S},%, P, S), i € {1,2}, wobei P,
und P, gegeben sind durch:

PyS—)SS—i—’a
PQZS—>+SS|CL

(a) Konstruieren Sie die Shift-Reduce-Parser Mg) zu Gy, i € {1,2} (Folie
123).
Losung:
Hilfestellung;:
Fiir eine kontextfreie Grammatik G = (V, 3, P,S) ist der Shift-Reduce-
Parser definiert durch Mél) =(Q,%,6,qo, F) mit

e Q=VUXU{q, [}
o '={f}

e 0={(¢g,z.qz) | ¢ € Q,x € X}
U{(go,e,qA) g€ Q,(A—a) e P}

U{(QOS7‘€’ f)}
Mé‘ll) = (Q72757 QO7F) mit

Q= {a,+,5,qo, f}

F={f}

6 ={(a,a,aa), (+,a,+a), (9, a, ga), (f,a, fa), (S, a, Sa)}
U{(a,+,a+), (+,+,+4), (0, +.q0+), (f, +, f+), (5, +, 54)}
U{(aa,e,as), (+a,e,+S), (qoa,&,qS), (fa, e, fS), (Sa,e,595)}
U{(aSS+,¢,aS), (+5S+,¢,+5)}

U{(q0SS+,¢,q5), (fSS+,¢, fS),(SSS+,¢,59)}

U{(qS,¢, f)}



MY = (Q,%,6, o, F) mit

Q ={a,+,5,qo. [}
F={f}

6 ={(a,a,aa),(+,a,+a), (qo,a,qa), (f,a, fa),(S,a,Sa)}
U{(a,+,a+), (+,+,++), (@, +, q+), (f, +, f+), (S, +, S+)}
U{(aa,e,aS), (+a,e,+5S), (qoa, &, qS), (fa,e, fS), (Sa,e,S5)}
U{(a+SS,¢e,aS), (++5S,e,+S5)}

U {(q0+S5S,¢,909), (f+S8S,e, £S), (S+SS,¢,59)}
U{(qS,¢, f)}

(b) Konstruieren Sie die Item-Kellerautomaten M((;z) zu Gy, i € {1,2} (Folien
126 bis 128).

Losung:
Hilfestellung:

Fiir eine kontextfreie Grammatik G = (V, 3, P, S) ist der Item-Keller-
automat definiert durch Mg) =(Q,%,9,q, F) mit

* Q={[A—asf]| (A ap) € PLU{[S' — oS], 1" = Sel}
o g =[5 — eS|
o F={[S' — Sel}
o §={([A > aeBpl,c,[A— aeBS|[B — 7)) |

(A— aBp) e PU{S — S},(B—~) e P}
U E[A — aeaf],a,[A — aaef]) | (A — aaf) € P}
U
(

[A — aeBfS|[B — ve|,e,[A — aBef)]) |
A — aBpf)e PU{S — S},(B—~) € P}

Mé?l) = (Q72757 QO7F) mit

Q= {[S" — #5],[S" — Se]}

U{[S — ea],[S — ae]}

U{[S — eSS+],[S — SeS+],[S — SSe+],[S — SS+e]}
qgo = [S" — oS]
F={[S" — Se]}



6 ={([9" — oS],&,[S" — S][S — ea])}
U{([S" — 9],&,[S" — ¢S][S — ¢SS+])}

S — eSS+],¢,[S — eSS+][S — ea))}

S — eSS+],e,[S — 0SS+][S — eSS+])}

S — SeS+],e,[S — SeS+][S — eal)}

S — SeS+],e,[S — SeS+]|[S — eSS+])}

S — eal,a,[S — ae])}
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[S — SSe+]| +,[S — SS+e])}
[
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S" — oS][S — ae],e,[S" — Se])}

S' = oS|[S — SS+e], e, [S" — Se])}

S — eSS+]|[S — ae],e,[S — SeS+])}

S — 0SS+][S — SS+e],e,[S — SeS+])}

]
Il

S — SeS+|[S — ael, e, [S — SSe+])}
Il
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M(Q) = (Q,E,(S, q0>F) mit

Q ={[S" — 5], [5" — Se]}
U{[S — ea],[S — ae]}
U{[S — e+S55],[S — +eS55],[S — +SeS],[S — +S5Se|}
=[5 — o]

F=A{[S" — Se]}



0 ={([9" — 05],¢,[S" — S][S — eal)}
U{([S" — e5],¢&,[S" — eS][S — e+S55])}
S — e+55],¢,[S — o+S55][S — eal)}
S — e+S55],¢,[S — o+S5][S — e+55])}
S — +5e5],¢,[S = +5e5][S — eal)}

S — +S5eS Il
S — ea],a,[S — ae])}
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[S — +S5Se|, +,[S — +S5Se])}
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U e, [S — +5eS][S — e+55])}
U
S" — oS][S — ae],e,[S" — Se])}

S’ — eS][S — +SSe],c,[S" — Se])}

S — e+S5][S — as],e, [S — +SeS])}

S — o+5S][S — +55e],¢,[S — +5eS])}

]
Il

S — +S5eS5][S — ae],&,[S — +S5Se])}
Il
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{([S = +SeS][S — +5Se],e,[S — +S5Se])}
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(¢) Geben Sie jeweils fiir M((;ll) und M((fl) eine akzeptierende Konfigurations-
folge fiir aa+-a+ an.

Losung: o
1

Konfigurationsfolge fiir M, :

(qo, aa+a+) F (qoa, a+a+) F (¢S, a+a+) F (gSa, +a+) F (¢SS, +a+)
l_ (QOSS+7G+) '_ (QOS7 6L+) '_ (CZ()SCL, +) l_ (qOS’Sv +)
F(qSS+,¢) F (q0S,e) F (f,¢)



Konfigurationsfolge fiir Mgl):

~~
—

S" — eS], aa+a+)

S" — oS|[S — eSS+], aa+a+)

S" — oS][S — eSS+][S — eSS+], aa+a+)

S — oS][S — eSS+|[S — eSS+]|[S — ea], aa+a+)

S|[S — SS+e],¢)
,€)

= ([ I,

(1 Il Il J

= ([S" = o5]| Il ]

F([S" — oS][S — SS+][S — ¢SS+]|[S — ae|,a+a+)
F([S" — oS][S — eSS+][S — SeS+], a+a+)

F([S" — oS][S — eSS+]|[S — SeS+][S — eal,a+a+)
F([S" — oS][S — SS+][S — SeS+]|[S — ae|, +a+)
F([S" — oS][S — eSS+][S — SSe+], +a+)

F([S" — oS][S — eSS+]|[S — SS+e],a+)

F([S" — oS][S — SeS+],a+)

F([S" — eS][S — SeS+]|[S — ea],a+)

F([S" — oS][S — SeS+]|[S — ae],+)

F([S" — oS][S — SSe+],+)

= ([S" = o] ]

= ([S" = Se]

!
o

(d) Geben Sie jeweils fiir M&) und M((;? eine akzeptierende Konfigurations-
folge fiir +a+aa an.
Losung: o

: . 1
Konfigurationsfolge fiir M,

(qo, +a+aa) = (go+, a+aa) - (qo+a, +aa) - (qo+S, +aa) b (q+S+, aa)
- (qO+S+CL,CL) F (QO+S+S, (l) - (QO+S+SQ75)
F (qo+S+SS,e) F (qo+S5S,¢) F (qS,e) - (f,¢e)



Konfigurationsfolge fiir Mc(i):
([S" — eS|, +a+aa)
S — 05] [S — e+5S5], +a+aa)
oS][S — +e55], a+aa)
oS|[S — +eSS][S — ea],a+aa)
oS|[S — +eSS]|[S — ae], +aa)
oS][S = +S5e5], +aa)
oS][S — +S5eS5][S — e+55], +aa)
oS][S — +SeS][S — +55], aa)
oS|[S — +SeS|[S — +eSS][S — ed], aa)
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[ I

[ l,a

[ ]
S" — eS][S — +SeS][S — +S55][S — asl,a)
S' =5 oS][S — +5eS][S — +5e9], a)
S' 5 oS][S — +SeS][S — +S5eS][S — ea,a)
S" — oS][S — +SeS][S — +S5eS][S — ael,¢)
S" — eS][S — +SeS5][S — +5Se],¢)
S — eS][S — +S5Se],¢)
S" — Se|, ¢)



