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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)                    




                         Subj: Theory of Computation
1. Define:

a. Cardinality     b. Cardinal number     c. finite & infinite set      d.  denumerable set    e. countable set

b. Define relation. Explain properties of binary relation.

c. Define function. Explain the following with example:

i) Onto function.   ii) One-to-one function.   iii) Onto-one-to-one function.

d. Describe symmetric, reflexive, and transitive closure of relations with examples.

e. Find R+ for  the following relations:

i. R = { <1,2>, <2,3>, <2,4>} is a relation in S = {1, 2, 3, 4}

ii. R = { <a,b>, <b,c>, <c,a>} is a relation in S = {a, b, c}
2. Give regular expressions for the following:

a. The set of all stings with which does not end with   “ab”    over   = {a, b}, 

b. The set of all stings with no substring “ab”    over   = {a, b}. 

c. The set of all strings with no consecutive “a” over    = {a, b}.

d. The set of all strings over   = {0, 1}, in which every 0 is immediately followed by at least two 1’s.

e. The set of all strings over    = {0, 1}, whose integer equivalent is not divisible by 2.

f. The set of all strings over    = {0, 1}, whose length is divisible by 2 or 3.

g. The set of all strings over    = {0, 1}, in which the 4th symbol from the right end is 1.

h. The set of all strings over   = {0, 1}, which has at most two  0’s

i. The set of all strings over   = {a, b}, which begins and ends with bb 

j. The set of all strings over   = {a, b}, which has exactly two a’s 

k. The set of all strings over   = {a, b}, which has atleast two a’s 
l. ambncp,where  m, n, p >=1.
m. amb2nc3p, where m, n, p >=1.
n. anba2mb2 ,where  m>=0, n >=1.

3. Give recursive definition of regular expression and also describe identities for regular expression.

4. Prove the following : 

a) P+PQ*Q = a*b Q*, Where P = b+aa*b and Q is any regular expression.

b+1*(011)*(1*(011)*)* = (1+011)*

c) (1+00*1)+(1+00*1)(0+10*1)*(0+10*1) = 0*1(0+10*1)*.

5. Describe pumping lemma for regular sets and explain with example.

6. 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|wa,b} is not regular.

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

7. Explain model of finite automataon  with suitable diagram.

8.  Define NFA and DFA with sutable example.

9. Prove that for any transition function  and for any two input strings X and Y,
q,xyq,xy
10. 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.

11. 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}
12. 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}

d)

	State
	0
	1

	             p
	{p,q}
	{p}

	q
	
	{r}

	*r
	{p,r}
	{q}


13. Describe Melay and Moore machine models.

14. Construct a Melay machine which can output even or odd according as the total number of 1’s encountered is even or odd. The input symbol are0 & 1. 

15. 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


16. 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

	
	
	
	
	


17. 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
	q6
	q6


18. 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* )*
        21. Construct a DFA from the above constructed NFA.
 22. Find the regular expression equivalent to:
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                               (a)


(b)




(c)
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