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1. [4 body] Je ddna bezkontextova gramatika G = ({S, A, B,C},{a,b,c}, P,S), kde

P={S— BC|aAb|cA,
A — BbB | baA | ¢,
B —c¢B |,
C —bCa|aAb|bb}.

(a) Sestrojte odpovidajici PDA, ktery provadi nedeterministickou syntaktickou analyzu
shora dolu.
(b) Sestrojte odpovidajici rozsiteny PDA, ktery provadi nedeterministickou syntaktickou

analyzu zdola nahoru.

Pro kazdy automat uvedte akceptujici vypocet nad slovem cbbabaa.

Resent

(a) A= ({q},{a,b,c},{S, A, B,C,a,b,c},d,q,S,0), kde ¢ je definovana takto:

(g, ¢,9) = {(q, BO), (¢, aAb), (q,cA)},
5(61,6 A) = {(q, BbB), (q,baA), (q,€)}
(¢, B) = {(q,¢B), (¢, )},

6(q,e,C) = {(q,bCa), (q,aAb),(q, bb) }
(g, a,a) = 6(q,b,b) = d(q, ¢, c) = {(q,€)}

Akceptujici vypocet nad slovem cbbabaa:

(q, cbbabaa, S) Ii (q, cbbabaa, BC) (q, cbbabaa cC) li (g, bbabaa, C) - (g, bbabaa, bCa) li
(q, babaa, Ca) li (q, babaa, bCaa) l— (q, abaa, Caa) & (q, abaa,aAbaa) li (q, baa, Abaa) li
(q, baa, baa) IE (q,aa,aa) Ii (q,a,a) Ig (q,¢,¢)

™
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(b) A= ({q,7},{a,b,c},{S, A, B,C,a,b,c, 1}, dq, L, {r}), kde o je definovana takto:

6(q,e,BC) = 0(q,e,cA) = {(q,9)},

6(q,e, BbB) = 0(q,¢,baA) = 6(q,¢,¢) = {(q, A)},
6(q,e,¢B) = d(q,¢,¢) = {(q, B)},

6(q,e,bCa) = 6(q,,bb) = {(q,C)},

(g, €,aAb) = {(q,5), (¢, C)},

(g, a,¢) ={(g,a)},

6(q,b,¢) = {(g,b)},

(g, c,e) = {(q,0)},

d(q,e, LS) ={(r,e)}.

Akceptujici vypocet nad slovem cbbabaa:
c € b b
(q, cbbabaa, 1) F (q,bbabaa, L c¢) = (q,bbabaa, L B) + (q,babaa, L Bb) + (q,abaa, L

a € b € a
Bbb) - (q,baa, L Bbba) F (q,baa, L BbbaA) & (q,aa, L BbbaAb) + (q,aa, L BbOC)
(q,a, L BbbCa) t- (q,a, L BbC) - (¢q,e, L BbCa) F (q,e, L BC) F (¢,e, LS) F (r,¢e,¢)
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2. [2 body] Necht L = {a'¥/c*Va’ | i,5,k > 0, (i + j) mod 3 = k mod 3}. Zkonstruujte
zasobnikovy automat A akceptujici prazdnym zasobnikem jazyk L.

R@SVGTLZ/.' Hledany automat je A= ({QOa q1, 42, Q3}> {CL, b) C}, {Z’ A7 Ba C}? 67 qo, Za ®)7 kde

0(q0,a,Z) = {(q1, AZ)}
6(qo, b, Z2) = {(q1, BZ)}
(go. €, 2) = {(90, C2)}
d(qo,a,A) = {(QhAA)}
0(q1,a, A) = {(g2, AA)}
(g2, a, A) = {(qo0, AA)}
6(qo, b, A) = {(q1, BA)}
6(q1,b, A) = {(q2, BA)}
6(q2, b, A) = {(q0, BA)}
6(qo, €, A) = {(q0, CA)}
0(qr,e,A) ={(q1,CA)}
0(q2,€,A) = {(q2, CA) }
6(qo, b, B) = {(q1, BB)}
6(q1,0, B) = {(¢2, BB)}
0(g2,0, B) = {(q0, BB)}
(qo, €, B) = {(q0,CB)}
6(q1,¢,B) = {(q1,CB)}
6(q2,¢, B) = {(q2,CB)}
(g0, ¢,C) = {(q2, C)}
0(q1,¢,C) = {(q,C)}
0(q2,¢,C) = {(q1,C)}
6(qo,€,C) = {(g3,¢)
(g3, b, B) = {(gs, €

Zékladni myslenka konstrukce je, ze v zasobniku uchovavame informaci, kolik znaku a, b
je v prvni poloviné slova a v druhé poloviné slova kontrolujeme, zdali pocet znaku a, b je
stejny. Stavy qo, g1, ¢2 zajistuji splnéni podminky (7 + j) mod 3 = k mod 3.



