CMSC28000/MATH28000: Introduction to Formal Languages Oct. 15, 2013
Prof. Mulmuley

Tutorial (10/15)

Topics covered: 4.1 Pumping Lemma, 4.2 Closure Properties of Regular Languages

Problems solved in class:

Exercise 0.1 Use the pumping lemma to prove the following languages are NOT reqular:
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{0"1" :n > 1}

{0"10" : n > 1}

{0™ : n is a power of 3}.

The set of strings of 0’s and 1’s of the form ww, where w!t is the reverse of w.
{0™ : n is prime}.

II' The set of strings of 0’s and 1’s, beginning with a 1, such that when interpreted as an
integer, that integer is prime.

Il The set of strings of form 0°17 such that gcd(iyj) = 1.

Exercise 0.2 !/ Show that the regular languages are closed under the cycle operation, where given
a reqular language L, cycle(L) = {w : w = zy, such that yx € L}.



