Ulohy:
1. Prevedte nasledovné gramatiky do Chomského normélneho tvaru.

Gramatika G;:

S —aAlaS|A|abB
A — e | bA

B —bB

Riesenze:
S e |VIA| VIS |a | VLA |b
S—>VIA| VIS |a| VoA |b
A—= VA b

Vi—a
Vo —b

Gramatika Ga:

S — aAC | bB | BB
A — aAb

B —¢|aBb| SB
C—CC|b|c

Riesenie:

S'—e|VuB|BB|b| SB| WV, | ViA
S—VoB|BB|b|SB|WW | ViA;
B —ViA, | SB| W, | VaB | BB |b
A, — BV,

Vi—a

Vo—b




Gramatika Gf:
S — ABCA
A— AB|a
B — AC | e
C—BA|b|e

Riesenze:

S — AA; | AAs | AAy | AA
A— AB|a

B — AC | AB |a
C—-BA|b|AB |a
A, — BA,

Ay - CA

As — BA

Gramatika Gy:
S — Aa | Bb
A — C| DaD
B—D|C

C—Slale
D—S|b

E—Slcle

Riesenze:

S— AV | BVa|alb

A— DA, | AVy | BV |alb
B— AVy | BV, lalb
D— AVi | BVy|alb
Ay — VD

Vi—a

Vo—b




Gramatika Gf:

S— A

A— Bladb|c

B — cA | bSAb
Riesenze:

ST = VIA; | c| VA | VoA
S — ViA | c| V3A | VoA,
A—ViA | c| V3A | VoA,
A — AV,

Ay — SA;

Vi—=a

Vo—b

Va—c

Gramatika Gg:

S—elA

A — B|aAb

B — cA|bSAb| AS

C —SS|AB
Riesenze:

S = e

Pri redukcii gramatiky dojde k tomu, vSetky ostatné symboly si nadbytocné,
gramatika teda generuje len prazdny jazyk.



2. Zistite, ¢i sa v danych gramatikich daji odvodit dané slovd w pomocou CYK
algoritmu:
Gramatika G;:
S —aSa |bSb|e

w = abba, aba
Riesenie: CHNT pre uvedent gramatiku:

S' = e | Vidy | Vads | ViV | VaVa
S Vidy | Vady | ViV; | aVh
A1 — S‘/l
AQ — S‘/Q
Vi—a
Vo —b
Mnoziny N;; pre slovo w = abba:
Nigp={Vi}, Nop = {Va}, N33 = {Va}, Noa = {Vi}
N172 = ®>N2,3 = {8/7 S}a N3,4 = @
Nig=0,Npy = {Ar}
Nig = {9, 5}. Kedze pociatoény neterminal S’ € N;4 gramatika slovo w =
abba generuje.
MnoZiny N; ; pre slovo w = aba:
N1,1 = {W},Nzg = {Vz}, N3,3 = {VI}
Nip=0,No5=10

Ny 3 = 0. KedZze poiatoény neterminal S’ ¢ Nj 3 gramatika slovo w = aba
negeneruje.




Gramatika Go:
S — ABc
A—ale
B—ble

w = abc, ach

Riesenie: CHNT pre uvedent gramatiku:

S — AA | AVy | BV; | ¢
A—a

B—=b

Ay — BV,

Vi—ec

Mnoziny N, ; pre slovo w = abe:
Nl,l - {A}aNQ,Q - {B}7N3,3 - {‘/I}
NLQ = @7N2,3 = {Sa Al}

Ny 3 = {S}. Kedze pociatoény neterminal S € N 3 gramatika slovo w = abe
generuje.
Mnoziny N;; pre slovo w = acb:
Nig={A}, Nop = {Vi}, N33 = { B}
Nip ={S}, Noy =10

N3 = 0. Kedze poiatoény neterminal S ¢ N3 gramatika slovo w = acbh
negeneruje.




Gramatika Gf:
S —aSh| A
A—cAe | B|b
B — cBe
C—d

w = acbeb, cbee

Riesenie: CHNT pre uvedent gramatiku:

S — V1A | V3As | b
S — V1A | V3Ay | b
A— V3A5 | b

A = SV,
Ay — AV,

Vi—a

Vo =0

Va—c

Vi—e

MnoZiny N; ; pre slovo w = acbeb:

Nip={Vi}, Nop = {Va}, N33 = {5, S, A, Va}, Nya = {Va}, Ns5 = {5, S, A, Va}
Nip=0,Noz=0,N3g={As}, Ny5=10

Nig=0,Nyy={A}, N35 =10

Nig =0, Nos = {As}

Ny = {5, S}. Kedze pociatoény neterminal S € Nj 5 gramatika slovo w =
acbeb generuje.

Mnoziny N; ; pre slovo w = cbee:

Nl,l = {‘/3}7N2,2 = {8/7 S7A7‘/2}7N3,3 = {‘/4}7N4,4 = {‘/;L}
Nip=0,Ny3={As}, N34 =10
Niz={A},Noy =10

N4 = {A4}. Kedze podiatoény neterminal S ¢ N 4 gramatika slovo w = cbee
negeneruje.




Gramatika G4 :

<program>— Start <prikazy> koniec

<prikazy>— <prikaz>; <prikazy>

<prikazy>— ¢

<prikaz>— <vyraz>

<prikaz>— ak <podmienka>potom <prikaz>

<prikaz>— pokial' <podmienka>rob <prikaz>

<vyraz>— prikazl | prikaz2

<podmienka >— p1l | p2

Zistite, ¢i je program Start ak pl potom prikaz2 koniec syntakticky ko-
rektny, t.j. ¢i ma v gramatike GG, derivaciu, pomocou CYK algoritmu.

Riesenie:

CHNT pre uvedent gramatiku (kazdy symbol v <> je neterminal):
<program> — <N _start> <A;> | <N _start> <N _koniec>
<prikazy > — <prikaz> <A,> | <prikaz> <N ;>
<prikaz> — prikazl | prikaz2
<prikaz> — <N _ak> <Az>
<prikaz> — <N _pokial> <Az>
<podmienka> — pl | p2
<A;> — <prikazy> <N _koniec>
<As> — <N _ ;> <prikazy>
<As3> — <podmienka> <A, >
<As> — <N_potom> <prikaz>
<As> — <podmienka> < Ag>
<Ag> — <N _rob> <prikaz>
<N _start> — Start
<N _pokial> — pokial
<N _potom> — potom
<N _rob> — rob
<N _koniec> — koniec
<N ;> —;

<N _ak> — ak



MnozZiny N;; pre slovo w = Start ak pl potom prikaz2 koniec:
Nip = {<N_start>}, Noy = {<N_ak>} N33 = {<podmienka>} N,y =
{<N_potom=>}, N5 5 = {<prikaz>}, Ng s = {<N_koniec>}
Nig=0,Noz=0,N3g=10,Ny5={As}, N5 =10
Nig=0,Noy=0,Nss={As}, Nyg =0
Nygy=0,Ny5 = {<prikaz>}, N3 =0
Nis=0,Nyg=10

Nig = 0. Kedze pociatoény neterminal <program> ¢ Ng, refazec Start
ak pl potom prikaz2 koniec nema v gramatike derivaciu a teda nie je
syntakticky korektny vzhladom na syntax dana gramatikou Gj.




3. K danym gramatikdm najdite mnoziny FIRST, FOLLOW pre netermindlne sym-
boly a FIRST pre retazce «.

(a) S — AB
A— BA|a
B —bB|Aa|¢e
a=AA a=BA, a= BB, a=bAA, a = BaB

Riesenie:

S A B
FIRST | {a,b} | {a,b} |{e,a,b}
FOLLOW | {e} |{e,a,b} | {e,a,b}

e FIRST(AA) = {a,b}

e FIRST(BA) = {a,b}

e FIRST(BB) = {¢,a,b}
o FIRST(bAA) = {b}

e FIRST(BaB) = {a,b}

(b) S — bAa
A— BB |cB
B —aBa e
a=AB,a=BA, a=AA, a= BB

Riesenie:

S A B
FIRST | {b} | {e,a,c} | {e,a}
FOLLOW | {e} {a} {a}
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(c) S — AaB
A— BbS |a
B—SA|b
a=AB,a=BA, a=AA, a= BB

Riesenie:

S A B
FIRST {a,b} {a, b} {a,b}
FOLLOW | {e,a,b} | {e,a,b} | {€,a,b}

e FIRST(AB) = {a,b}
o FIRST(BA) = {a,b}
o FIRST(AA) = {a,b}

o FIRST(BB) = {a,b}

(d) S — aSb| bAa | Aa
A —aS | SBa
B— Ab|b
a=AB,a=BA, a=AA, a = BB
Riesenie: Gramatika nie je redukovana!!! Pocas jej redukcie zistime, ze mnozina
Np = {B}, teda neobsahuje po¢iato¢ny neterminal a gramatika generuje iba
prazdny jazyk. V takom pripade nemé urcovanie FIRST a FOLLOW zmysel.

(e) S — ABCA
A— AB ¢
B— AC |a
C—BA|b|e
a=AB,a=BA, a=AA, a = BB

Riesenze:

S A B C
FIRST |{a,b,e} | {a,b,e} | {a,b,e} | {a,b,c}
FOLLOW {e} {a,b,e} | {a,b,e} | {a,b, e}

e FIRST(AB) ={a,b, e}
o FIRST(BA) = {a,b,c}
e FIRST(AA) ={a,b,c}
o FIRST(BB) = {a,b,¢}
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E je pociato¢ny netermindl

E—-E+T|T
T—-TxF|F
F— (F)|id
a=F+T a=T+FEa=TT,a=TxT
Riesenie:
E T F
FIRST {(,id} {(,id} {(,id)}
FOLLOW |{e,+,)} | {*,e,+,)} | {*,e,+,)}
e FIRST(E+T)={(,id}
o FIRST(T+ FE)={(,id}
. F[RST(TT) {(,id}
o FIRST(T*T)={(,id}
(2) E je pociato¢ny neterminal
E—T|TE
E— +T | +TE
T—F|FT
F— (F)|id
a=F+T, a=+FT,a=TT,a=*F*xF
Riesenie:
E E T T
FIRST |{(,id} | {+} | {(,id} {x} {(,id}
FOLLOW | {¢,))} |{e)} [ {e,+)} | {&,+,)} | {e,%,+,)}
o FIRST(E+T)={(,id}
o FIRST(+ET)={+}
o FIRST(TT) ={(,id}
o FIRST(xF x F) = {x}
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