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Problem 1

Prove that the following languages are not regular. You may use the pumping lemma and the closure
properties of the class of regular languages.

®

{wlw |w € {0, 1}* }
b, (07127237 | >0}

Aw [ [0y = [, w e {0, 1} }

o

o

. {091° | ged(a, b) =2 Aa, b >0} (Hint: Consider using factorial during string construction)

Proof.



Problem 2

Consider L; and Lo as languages that are formed over the same alphabet Y. The weave together of L; and
Ly is defined to be W(Ll, LQ) = {ClelCLQbQ s anbn|al—, b, € XY, ajas---a, € L17 biby---b, € LQ}
Prove that if Ly and Ly are regular, then W (Lq, Lo) is also regular.

Proof.



Problem 3

Prove or disprove the following statements (All languages mentioned below are over alphabet ¥):
a. If A and B are not regular languages, then A U B is not regular.
b. If A is not a regular language and B is a language such that B C A, then B is not regular.

c. If A is a language over alphabet X, h is a homomorphism on 3 and A is not regular, then h(A) is
not regular.

d. If A and B are not regular languages and C is a language such that A C C' C B, then C is not
regular.

Solution.



Problem 4

Let A and B be languages over 3 = {0, 1}. Define Ny (w) is the number of Os that string w contains and
N; (w) is the number of 1s that string w contains.
Define:

A~y B={aec Alforsomeb e B, Ny(a) = No(b)}
A ~p1 B={a€ A|forsomeb € B, No(a) = No(b) and N1(a) = N1(b)}

a. Show that the class of regular languages is closed under ~( operation.
b. Show that the class of regular languages is not closed under ~; operation.

Solution.



