COT 4210 Spring 2002

Exam #1: Regular Languages

2/7/02

Name : ___________________
1) (15 pts) Is the set of subsets of the set {0, 2, 4, 6, ...} countable? Prove your answer.

2) Let the language L be defined as follows:


i) Basis: ( ( L

 
ii) if w(L then abw(L, awb(L, wab(L, baw(L, bwa(L, and wba(L.


iii) Closure: w(L only if it can be obtained from ( by a finite number of 

                  applications of the recursive step.

a) (5 pts) Describe the language L is words.

b) (5 pts) Write a more formal description of L. (Hint: You may want to make use of some of the notation introduced in question 8c in chapter 2 on page 49 of the text.)

c) (10 pts) Is L regular? Prove your answer.

3) (15 pts) Consider the following NFA:


Q = {1, 2, 3}


( = {a,b}


q0 = 1


F = {3}

	(
	a
	b
	(

	1
	1, 3
	(
	2

	2
	1
	2
	(

	3
	(
	1,2
	(


Use the algorithm discussed in class to create a DFA that accepts the exact same language as the NFA above. You may just draw your DFA if you wish. Clearly show your work so that I can tell you have followed the algorithm.

4) (15 pts) Design a DFA to accept the language of strings over the alpahbet {0, 1, 2} that start and end with the same character. (Note: ( should not be accepted.)

5) (15 pts) Find a regular expression that describes the language accepted by the following DFA:


Q: {1,2,3,4}


( = {a,b}


q0 = 1


F = {3}

	(
	a
	b

	1
	2
	3

	2
	4
	3

	3
	4
	1

	4
	2
	1


Please use the algorithm presented in the book and show your work..

6) (15 pts) Let L1 be some regular language and L2 be some non-regular language.  Is it possible for both L1 ( L2 and L1 ( L2 to be regular languages? Why or why not?

7) (5 pts) For what famous American Patriot is Samuel Adams beer named? 

__________________________________

Extra page - if you would like any work on this page graded, please clearly label which question(s) you are completing.

