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M.G.M.’s College of Engineering, Nanded

DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING
                           Assignment - I      




CLASS: T.E.(C.S.E) – I & II                 




                               Sub: Automata   Theory 
1. Give Recursive definition of regular expressions along with suitable examples.

2. Describe  Algebraic laws (identities) for regular expressions.

3. Explain how regular languages are closed under the following operations:

a. Union, Intersection, Closure (star) and Concatenation

b. Complement, Difference and Reversal

c. Homomorphism and Inverse Homomorphism

4. Suppose h is the homomorphism from the alphabet { 0 , 1 , 2 }to the alphabet {a , b }defined by:             

        h(0) = a   ,    h(1) = a  b    &    h(2) = b a

a. What is h(0120) ?

b. What is h(21120) ?

c. If  L is the language represented by 0 1 2*  , what is h(L) ?

d. If  L is the language represented by 0 + 1 2  , what is h(L) ?

e. Suppose L is the language { ababa }, that is , the language consisting of only one string ababa. What is h-1(L) ?

5. If  L is the language of all stings beginning with “00” . What is complement of L? Is it regular? Justify your answer.
6. Suppose h is the homomorphism from the alphabet { 0 , 1 }to the alphabet {a , b }defined by:             

        h(0) = a  b    ,    h(1) = ^
   
If L is the language represented by 0 1* + 1 0*  . What is the regular expression for h (L)?

7. Suppose h is the homomorphism from the alphabet { 0 , 1 }to the alphabet {a , b }defined by:             

        h(0) = a  b    ,    h(1) = ^
If  L = { abab  , baba }. What is the regular expression for h-1(L)?

8. Find reversal of  following regular expressions:

a. (0 + 1) 0*

b. 0 1* + 1 0*

9. Give regular expressions for the following:

a. The set of all strings which consist of at least one pair of  consecutive a’s over alphabet {a, b}.

b. The set of all strings which begin or end with either  ‘00’ or ‘11’ over an alphabet { 0 , 1}.

c.  The set of all strings which contain alternating 0’s and 1’s over alphabet { 0 , 1 }.
d. The set of all strings with no conescutive a’s over  alphabet {a, b}. 

10. For each of the following regular expression, find a string which is not present in the language corresponding to the given regular expression:



         (April / May 2016)

i. 1* (0 1)* 0*

ii. ( 0* + 1* ) ( 0* + 1* ) ( 0* + 1* )

iii. 0* (1 0 0* )* 1*

11. Consider the two regular expressions :                                                                                    (May/June 2015)

r = 0* + 1*     and    s = 0 1* + 1 0* + 1* 0 + (0* 1)*

a. Find a string corresponding to r but not to  s

b. Find a string corresponding to s but not to  r

c. Find a string corresponding to both r and  s

d. Find a string corresponding to {0 , 1 }*  but neither to r nor to  s

12. Describe as simply as possible the language corresponding to each of the following regular expressions:

a. 0* 1 ( 0* 1 0* 1)* 0*

b. (a + b a)* (Λ + b)
c. ( 1 + 0 1)* ( 0 + 0 1)*

13. Explain the following applications of regular expressions:
a. Lexical Analysis

b. Finding Patterns in text

14. Give a regular expression to describe an unsigned number (both integers and floating point) such as 5280 , 0.01234 , 6.336E4 , 1.89E-4 .                                                                        (April / May 2016)
15. Describe pumping lemma for regular sets and explain it with example.

16. Prove the following using pumping lemma:

a. Show that the set L={0n|n is perfect square} is not regular.

b. Show that the set L={ai2|i>=1} is not regular.

c. Show that the set L={ap|p is prime}is not regular.

d. Show that the set L={0i1i|i>=1} is not regular.

e. Show that the set L={ww|we{a,b}*} is not regular.

f. Is L= {a2n|n>=1} regular?

g. Define DFA and explain its model with suitable diagram.

h.  Define NFA and explain difference between DFA and NFA.

17. Construct a NFA accepting following:

a. the set of all strings over {a, b} ending in aba.

b. the set of all strings over {0, 1}which starts and ends with zero and these two zeros are separated by a string of length for 4i where i = 0,1,2,3………..

c. the set of all strings over {0, 1}in which exactly the 10th symbol from RHS is 1.

18. Construct a DFA accepting 

a. the set of all strings over {a, b}containing aba as a substring.

b. the set of all strings over {a, b}which starts and ends with b

c. the set of all strings over {0, 1}whose length is divisible by 3. 

d.  the  set     L={0n1m|n>=1,m>=0}
19. Convert the following NFA to DFA:

a)

	State
	0
	1

	           q0
	q1 , q3
	q2, q3

	        q1
	q1
	q3

	        q2
	q3
	q2

	                 *q3
	-
	-


b)

	State
	0
	1

	          q0
	q0 , q1
	q0

	      q1
	q2
	q1

	      q2
	q3
	q3

	                *q3
	-
	q2


c)       M = ({q1 , q2 ,q3},{0,1},q1,{q3}), where is given by:


q1,0q2 , q3}   ,
q1,1q1},
          q2,0q1, q2}   ,


q2,1  ,              q3,0q2 }   ,        q3,1q1, q2}

20. Describe Melay and Moore machine models.

21. Construct a melay machine which is equal airline and equivalent to  moore machine defined in the table below

a)

	present State
	State
	
	o/p

	
	a=0
	a=1
	

	         q0
	q1
	q2
	1

	q1
	q3
	q2
	0

	q2
	q2
	q1
	1

	q3
	q0
	q3
	1


            b) 

	present State
	State
	
	o/p

	
	a=0
	a=1
	

	         q0
	q3
	q1
	0

	q1
	q1
	q2
	1

	q2
	q2
	q3
	0

	q3
	q3
	q0
	0


22. Construct a moore machine equivalent to the melay machine defined by table

a)

	present 
	a=0
	
	a=1
	

	State
	State
	o/p
	State
	o/p

	q1
	q1
	1
	q2
	0

	q1
	q4
	1
	q4
	1

	q2
	q2
	1
	q3
	1

	q3
	q3
	0
	q1
	1


             b)

	present 
	a=0
	
	a=1
	

	State
	State
	o/p
	State
	o/p

	q1
	q2
	Z1
	q3
	Z1

	    q2
	q2
	Z2
	q3
	Z1

	    q3
	q2
	Z1
	q3
	Z2

	
	
	
	
	


23. Construct a minimum state automaton equivalent to the following: 

	State
	                              i/p
	

	
	a
	b

	         q0
	q0
	q3

	q1
	q2
	q5

	q2
	q3
	q4

	q3
	q0
	q5

	q4
	q0
	q6

	q5
	q1
	q4

	*q6
	q1
	q3


       b.
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c. 
	State
	                          i/p
	

	
	A
	b

	q0
	q1
	q2

	q1
	q1
	q3

	q2
	q3
	q4

	q3
	q1
	q5

	q4
	q4
	q2

	*q5
	q5
	q5


24. Construct a NFA with - move() for the following:

a)   (01 + 1)*               b)  011( 0 + 1)*              c)  (0 + 1) *(00 + 11)(0 + 1) *

d)  ( 01 + 2* )*1       e)   0 + 11 + 101* 1        f)   ( 0 + 1 ( 1 + 01)*00)*

g)   ( 01* + 10*)*      h)  (11 + 0)* (00 + 1)*    i)   ( 10* )*
Also construct DFA for each of the above by removing e- transition from the resulting   e-NFA.

25.  Find the regular expression equivalent to (using Arden’s theorem):
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(a)                                                                            (b)
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                                                     (c)
26.  Explain application of finite automata for text search with an example.

27.  Design a DFA that recognizes the occurrences of the following keywords:

a)  “bat” and “cat”. Assume alphabet {a, b, c, d … z}:

               b)    “abc”, “abd” and “aacd”. Assume alphabet {a, b, c, d}.                     (MAY/JUNE 2015)

                                                                                                                           Subject Incharge:
                                                                                                                                     Ms.B. S. Kapre (TE-CSE- I)
                                                                                                                                                    Md. Aijaz Ahmed (TE-CSE-II)
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