Talen en Automaten
Additional assignments for exercise class on Fri 14*" Dec, 2018

a) Recall the language L of palindromes:

L={we{a,b}" | w=w}

Give a PDA that accepts L, and show that aba is accepted but ab is not.
SOOIt OMI: .

Let M be the PDA with stack alphabet {A, B} be given as follows.
a, \/A a, A\
bAB g a/x BB/

b, A/A
A A/A

Then M accepts aba by
<QO5 aba7 )‘) = (q07 bCL, A) = (qla a, A) = (qla )‘7 )\)
Further, ab is rejected because we have the following computations for it:

(qu ab, )‘) = {(q07 b, A)7 (qlvbv )‘), (Q17 ab, )‘)}
= {(q07 >‘a BA)’ (qla )\7 A)7 (Q17 bv A)}

and every triple here is stuck. Thus there is no computation (qo, ab, \)=*(q1, A, A), hence ab
is not accepted. O

b) Use the algorithm from the lecture to construct a CFG for the language L of palindromes,
using the PDA in your answer to the previous question.

SOt oM .o e

Following the algorithm, we get the following grammar:

S — (q07 Q1)

(g0,q0) — A (q1,90) | alq1,q0) | b(q1,q0) | a(qo,q1)a(q1,q0) | b(qo, q1)0(q1, qo)
(90,¢1) — (q1,q1) | alqr,q1) | b(q1, 1) | a(qo, q1)a(q1,q1) | b(qo,q1)b(q1, q1)
(Q1a91) - A

O

c) Use the construction from the lecture to give a PDA accepting the language generated by
the following grammar:

S — aS|Sblab|SS

SOIUtIOMI: ..o e

First, put the grammar in the right form:

S — aS|SB|aB|SS
B — b




The PDA is:

AA/S i” %2%3
@ D E\L’, S/SS

b, B/



