582206 M odels of Computation (Autumn 2007)
Exercise 7 (30 October—2 November)

1. Which of the following languages over the alphabet { 0,1 } are regular?

(&) The languagel; consists of strings in which the substring 01 has the sameéauof occurences
as 01. (Also partially overlapping occurences count; faregle in the string 010, both 01 and 10
have one occurence 401 € A,.)

(b) A2 ={0"10" |n e N}
(c) A5 ={0"0" |neN}
d) Ay ={wuwR |wex}
(e) As = { wuw™ |w,u e X}
Justify your answere.g. by giving a finite automaton or applying the pumping lemma.

2. Prove that the following languages over the alphabet { 0,1 } are not regular:

B, = {0"L1k0”|m,k,nENjam7én}
By = {weX |w#uwR}.

You may use the results from Problem 1 and the closure priegast regular languages.

3. (Sipser Problem 1.55)

A natural numbep is a pumping lenght for a languageA if any stringw € A with |w| > p can be
pumped (as in the statement of the Pumping lemma).rmithemum pumping length for A is the smallest

p such that is a pumping length ford. For each of the following languages, determine its minimum
pumping length and justify your answer.

c, = (01)*
Cy = 1*01*01*
Cg = £

Cy = 00100.

4. (Sipser Problem 1.63)

(a) Assume thatd is an infinite regular language. Prove that there are infirgtgilar language®,
and B, such thatB; U B, = A andB; N By = 0.

(b) Write A « B to denote thatd ¢ B and B — A is infinite. Assume thaf3 and D are regular
languages such th@® « D. Prove that there is a regular languagesuch thatB « C and
Cc cD.



