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You should justify/prove all your answers.

Problem 1

Suppose X is a finite alphabet and A C ¥* is a set of strings with characters from .
Prove or disprove each of the following statements

(a) A C A?
(b) A{\} = A
(c) A"A = A*

(d)if A= A2 then A € A
(e) (A7) = A

Problem 2

Let ¥ = {0, 1}. Construct a deterministic finite state automata recognizing
(a) strings that do not contain three consecutive Os.
(b) strings that contain an even number of Os and an odd number of 1s.
(c) the language defined by the regular expression (10)* U (01)*

Problem 3

Let A be the set of all 0/1 strings that contain the same number of Os and 1s. For example,
00100111 € A, while 00011 ¢ A.
Show that no finite state automata can recognize A.

Problem 4

Let ¥ = {0, 1} Construct regular expressions that express the following languages:

(a) The set of strings containing a string of k ones, where k is any integer equal to 2
modulo 3, followed by an odd number of Os.

(b) The set of bit strings of even length.

Problem 5

Show that if A and B are regular languages than
(a) AU B is regular.
(b) A — B is regular.
Hint: build machines that recognize these sets using machines that recognize A and B.



