CS 410 Homework 1 Solution

Maximum points :20

Problem 1

Give a regular expression for each of the regular sets described below. 

1. All strings of lower-case letters that either begin or end in an a. Some example strings in the language: a, accc, abax, abaxa. Note: You may make a regular definition for lower-case letters. [2 points]

Sol: a<lower>*|<lower>*a where <lower> denotes lower case letters from a to z.

2. All strings of a's and b's that contain no three consecutive b's. Some example strings in the language: abab, abbaaa, eps (the empty string), baabb. [3 points]

Sol: (ε|b|bb)(abb|ab|a)*
Problem 2

Use the subset construction to create a DFA that is equivalent to the following NFA that uses the alphabet {a,b}. Show your work. Note: eps denotes the empty string. *'d states are final states. [5 points]

        a       b       eps

        --------------------

     1 |{2,3}   {1}     {}

     2 |{3}     {3,4}   {4}

    *3 |{4}     {}      {}

    *4 |{2,3}   {1}     {3}

Soln:

Start state: [1]

ε closure[1]=[1]

mov(1,a)=[23]

ε closure[23]=[234] –Final state

mov(1,b)=[1]

ε closure[1]=[1]

mov(234,a)=[234]

ε closure[234]=[234]

mov(234,b)=[134]

ε closure[134]=[134] –Final state

mov(134,a)=[23]

ε closure[23]=[234]

mov(134,b)=[1]

ε closure[1]=[1]

Therefore,state table looks as follows:  

	State
	A
	B

	[1]
	[234]
	[1]

	[234]*
	[234]
	[134]

	[134]*
	[234]
	[1]


* Indicates final state

State diagram:


[image: image1]
Problem 3

Consider the following regular expression from the alphabet {a,b}: 

b*a | bb

part A. Use Thompson's construction to make an NFA from the regular expression (show it as a state diagram). NOTE: do not build an ad-hoc NFA: the point is to use Thompson's construction. [4 points]

Soln :

Thompson’s Construction


[image: image2]
part B. Use subset construction to create a DFA equivalent to the NFA you gave for part A. Show your work. Show it as a state table, using the sets from the NFA as the names for the new states, as we did in examples in lecture.[4 points]

Start state: [1]

ε closure[1]=[12357]

mov(12357,a)=[6]

ε closure[6]=[6 10] –Final state

mov(12357,b)=[48]

ε closure[48]=[3458]

mov(3458,a)=[6]

ε closure[6]=[6 10] –Final state

mov(3458,b)=[49]

ε closure[49]=[3459 10]

mov(3 4 5 9 10,a)=[6]

ε closure[6]=[6 10] –Final state

mov(3 4 5 9 10,b)=[4]

ε closure[4]=[345]

mov(3 4 5,a)=[6]

ε closure[6]=[6 10] –Final state

mov(3 4 5,b)=[4]

ε closure[4]=[345]

	
	
	A
	B

	L
	[12357]
	[6 10]
	[3458]

	M*
	[6 10]
	-
	-

	N
	[3458]
	[6 10]
	[3459 10]

	O
	[3459 10]
	[6 10]
	[345]

	P
	[345]
	[6 10]
	[345]


*Indicates Final state

Also show it as a state diagram, using capital letters as the state names. Call the start state L, the next one M, etc. (to avoid confusion with the alphabet used in the DFA). Show the correspondence between the letters, L, M, etc. and the sets of states used in the table. Do some hand runs of strings through the state diagram to verify for yourself that it recognizes the language described by the original regular expression (you don't have to write anything for this last bit). I.e., this is a way to check that your answer to this problem is correct.[2 points for state diagram]

STATE DIAGRAM


[image: image3]
THANK YOU
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