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Todos os exercicios propostos possuem solug¢do (gramaticas e
expressoes regulares);

Sugere-se analisar o problema, desenvolver uma solucdo e apenas
depois comparar com a solugdo apresentada;

Nao existe soluc¢ao tnica;

O exercicio procure abranger as principais propriedades estruturais
exibidas pelas linguagens regulares, assim como as principais
operagdes usadas para a sua formulacao.



% Comprimento:

o Iguala...
Maior (ou igual) a ...
Menor (ou igual) a ...
Par
Impar
Multiplo de ...

OPAE@ w0 A0

+» Simbolos e subcadeias:
Comeca com ...
Termina com ...

Contém ...

e

Contéem no minimo tantas ocorréncias ...

e @ IORSEGMED TGRS ®)

Justaposicao

% Combinacgoes:
o Negacao

ook,

o Ou

o Ou exclusivo

Contem exatamente tantas ocorréncias ...

Contéem no maximo tantas ocorréncias ...



Representagdao como conjuntos.

Gramatica;
Expressao regular.

Gramatica linear a esquerda / linear a direita / unitaria / nao-
unitaria;

Autdémato finito;

Automato finito deterministico sem transicoes em vazio;
Automato finito minimo.



> ={a,b,c}

{e, a, b, ¢, aa, ab, ac, ba, bb, bc,

ca, cb, cc, aaa, aab, ... }






> ={a,b,c}

{a, b, ¢, aa, ab, ac, ba, bb, bc,

ca, cb, cc, aaa, aab, ... }






> ={a,b,c}

{bca, aab, aca, bab, cab, acc, abb,
abc, acb, aaa, cbb, baa, ... }






> ={a,b,c}

{a, bc, bbce, becabaab, bceaa, c,
¢, acababab, acaacabbab,
cabacacb, aabc, babac, ba,

abaaa, bbcb, ... }




> ={a,b,c}

S —> ¢ X —>a
S—>X X—>b
S —> XX X—>cC
S —> XXXXY Y > XY

Y > ¢
ela|b|c]

(alblc)(alb]c)]
(aJb[c)(a|b]c) (a|blc)(alb]c)(alb]c)*



%

b

cal

={a,b,c}

bce, bcabaab, |
babab, acaaca

cal

bcaa,

bbab,

bacacb, aabc, |

bbcb, ... }

babac, abaaa,







> ={a,b,c}

{bbc, bcabaab, bcaa,
cababab, acaacabbab,

cabacacb, aabc, babac, abaaa,
bcb, aaa, ... }







Cadeias de comprimento
menor que 3.







> ={a,b,c}

{bca, acabababb, ¢, acabab,
cabacacbb, aabcbabaccba,

baaaba, aaa, bbbbbb,

aabaacbab, aagc, ... }






> ={a,b,c}

{bcaa, acababab, &,
aabcbabaccba, aaac, ... }






> ={a,b,c}

{e, bb, ac, aabc, abac, abbc,
abcc, acac, acbce, aaaacb,

bababc, ... }






> ={a,b,c}

{bcb, acbbb, a, ¢, aabcbbb,
bbbacbbba, abc, cbabc, aaa, ... }






> ={a,b,c}

{abb, abba, abbab, abbabb,
abbcabbc, abbcecbbb, ... }






> ={a,b,c}

{abb, aba, abbb, bbabb,
bcabbc, babbccg, ... }






> ={a,b,c}

{bbb, acbbb, aabcbbb,

abacbbb, a

bbb, bbbb,

acacbbb, bl
abababbb,

bbacbbb,
)







> ={a,b,c}

{bbb, acbbb, aabcbbb,
abacbbb, abbb, acacbbb,
bbbacbbb, abababbb, ... }






> ={a,b,c}

{a, b, ¢, acbba, aab, abacbbc,
abcc, acacbceb, bbbacaa,
ababa, ccc, ... }






> ={a,b,c}

{ac, abc, acc, aac, aabc, abac,
abbc, abcc, acac, acbc, aaaac,
aaabg, ... }






> ={a,b,c}

{a, ab, acb, aaca, aabcb, aba,
abb, abcca, acaca, acb, aaaa,
aaab, ... }






> ={a,b,c}

{c, bc, bac, bbc, , ccc, babceb,
babac, babbc, bbcc, cacacac,

cbc, cccec, bbbbg, ... }






> ={a,b,c}

{baca, cb, cacb, caaa, caabcb,

babacb, babbcb, cabcceb, ca,
bb, bcab, bbbcb, ... }






> ={a,b,c}

{bcbb, acbbb, bbab, cbbb,
aabcbb, bacabcecba, bbbc,
cbabcba, ababab, ... }






> ={a,b,c}

{bcbaab, acbabab, aaabbab,
cababab, aabcbabaa,

bacabcaacba, aaabaaabbc,

cbabacaba, abbab, ... }






> ={a,b,c}

{bcbaab, acbabab, ccabbab,

cabacacb, aabcbabac,
baabaaba, aaabbc, ccabcac,

abcbab, ccg, ... }






> ={a,b,c}

{abccabc, abaccbceb,

aaabcc,acccbe, abcabcabc,
cababc, aa, ababbabca, ccc, ... }



> ={a,b,c}

S — XaXaX Y > aY
N VAVAYA' Y - bY
X > aX Y > ¢
X — bX /7 —C
X > cX / — €
X—>e¢

(a|b|c)*a(a|b|c)*a(a|b|c)*|
(a|b)*(c|e) (a|b)*(c|e)(alb)*(c|e) (a|b)*



> ={a,b,c}

{bcabaab, acababab,
acaacabbab, cabacacb,
aabcbabac, baaba, aaabbc,
acacabcac, aabaacbab, aaaa, ... }






> ={a,b,c}

{abccabc, abaccbceb,

caabca,acccb, abc, bababc, ba,
bacacc, bcbabcea, cca, ... }



> ={a,b,c}

S — aXb X —aX
S — aXc X ->bX
S — bXa X —->cX
S — bXc X —>¢
S —> cXa

S - cXb

a(a|b|c)*b| a(a|b|c)*c| b(alb|c)*al b(a|b|c)*c|
c(alb|c)*a| c(a|b|c)*b



> ={a,b,c}

{abcc, abbbbb, ccec, aabbcc,

abc, bbbc, b, aaa, aacccc, b,
£ abe el






> ={a,b,c}

{abccabce, abbabbbcecbcb,
caabca,abcccb, abe, bababc,

b, bacacc, becbabcea, ccabb, ... }






> ={a,b,c}

{abccabce, abaccbceb,

aaabcc,acccbce, abcabcabc,
cababc, aa, bacacc, ababcbabca,
G B






> ={a,b,c}

{bb, bcb, bbcc, bcababab, caa, c,
g, acbababab, acaacabba,
cabacacb, ababc, bbabbac,
babbb, aaaa, cbb, ... }






> ={a,b,c}

{bbc, beb, cbbcc, beal

¢, acbababab, acaacal

DC

cacbaccacb, ababc, b

dal

bab, caa,
ha,

dal

bbac,

cbccabbb, acacaca, cbb, ... }







> ={a,b,c}

{cabccabcec, aaacacbceb,
bcece,cb, aabcabacaabc,
cabccabcc, accca, bacacc,
ACa: ICCC i)



> ={a,b,c}

S — XY Y > ZcZ
X > ZcZcX W — bW
X ¢ W —> ¢
/. — WaWaZ

/ — ¢

((b*ab*a)*c (b*ab*a)*c)* (b*ab*a)*c (b*ab*a)*



> ={a,b,c}

{abcb, babcb, bbabcec,abc,
abcaabcb, cbabc, ababbabca, ... }






> ={a,b,c}

{abbb, cacccbab,
bbbbbcccc,bbaaa, aaaaa,

cccccbabe, abaaabbabca, ... }






> ={a,b,c}

{abcb, cacbcbab,
bababababcacbcac,babababa,

acabacaca, cbabc, a, b ... }



> ={a,b,c}

S — aX X ¢
S ->bY Yo«
S > c/ / — ¢
X — bY
X—>cl
Y > aX
Y > cZ
/ — aX
/Z — bY

b|(alba)(ba)*(e|b)| (c|bc|(a[ba)(ba)*(c|be)) (be| (alb
a)(ba)*(c|bc))*(e|b](a|ba)(ba)*(e| b))




> ={a,b,c}

{cbbbc, ccbeb, bb,cb,
bbabaabb, babb, aaa, ¢,
aaabbb, aababa, baa, ... }






> ={a,b,c}

{cbacbc, acacbcb,
acacbb,caaaa, aacbbbacacbbc,

cbbb, aaa, g, aaacbbb, bbac,

cccbaa, ... }






> ={a,b,c}

{cababbc, acacbcb,
aabb,caaaba, aabbabacabbc,

cbabb, aaa, g, aaabbb, aababac,
cccbaa, ... }



> ={a,b,c}

S — XS T—a
S—>Y T —aT
X — b|c|M|N R—b

M — Tc R—>M
N — PQR Y —>e¢
P—>Tb YT

Q — PQ Y — PQ
Q—oe¢ Y > PQT

(b|c|aa*c|aa*b(aa*b)*(blaa*c))*

(elaa*|aa*b(aa*b)*(glaa*))









