Formal languages, grammars, and automata
Assignment 6, Wednesday, Jan. 7 2015

Exercises with answers

1. For each of the following languages L;, construct a PDA M, that accepts L;, i = 1,2, 3,4.
In each case, explain why the constructed PDA accepts that language.

(a) (5 points) L = {a"b*" € {a,b}* | n > 0}.
(b) (5 points) Ly = {w € {a,b}* | w = wl*}.
(€) Lz ={w € {a,b}" | [w]a = |wlp}.

(d) (5 points) Ly = {w € {a,b}* | |w|s < |w|p}.
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End Answer Info. ... ...
2. Let M =(Q,%,T,4,qo, F) be the PDA given by:

Q = {quQI7q2} 6(q07a>)‘) = {<q0aA>}
X = {ab} 6(g0, A\ A) = {{a1,\)}
I = {4} 5(q0,0,4) = {(g2,2)}
F = {QLQZ} 5((]17)"14) = {<Q1a/\>}
6((]27 bv A) = {<q23 /\>}
5(a2, A A) = {{g2, )}

(a) (5 points) Draw the state diagram of M.



(b) (5 points) For each of the following words, check whether they are accepted by M,

and if so, give a successful computation, if not, give all non-accepting computations:
abb, aba, aabb, aaab.

(¢) (5 points) Describe the language accepted by M using set comprehension notation.

Answer Info: ...
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(b) For abb:

<QO7 abbv )‘> - <QO7 bb7 A> - <q2a b7 A>7

(qo, abb, \) — {(q1,abb, \),

this word is not accepted.

For aba:

<qO7 aba7 )‘> — <qO> ba7 A> - <(Z27 a, )‘>7

(qo, aba, ) = {q1,aba, \), (qo,aba, \) = {(qo, ba, A) = {(q1,ba, A) — {q1,ba, \),
this word is mot accepted.

For aabb:

(g0, aabb, X) — (qo, abb, A) — (qo, bb, AA) — (g2, b, A) — (g2, A, \),

this word is accepted.

For aaab:

<QO7 aaabv >‘> - <QO7 aab> A> - <q03 ab? AA> - <q03 b» AAA> - <q2a /\7 AA> — <QQ7 >\7 A> -
<q27 >‘7 )‘>;

this word is accepted.

(¢) LOM) = {a"b™ | n > m)

End Answer Info. ... e

3. Consider the following context free grammar Gg

S = AC
A — aAB|A
B — b
C — cClA
(a) (5 points) Describe the language £(G3).
(b) (5 points) Construct a PDA that accepts L(G3).

Answer Info:



(a) L(G3) = {a™b™c™ | m,n > 0}.
a, \/A b, A/A ¢, A/A

End Answer Info. ... ..o e

4. (Extra exercise) Construct a gueue automaton that accepts the language {a"b"c" | n > 0}.
(A queue automaton is a PDA that has a queue instead of a stack)



