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PART - A  

ANSWER ALL QUESTIONS (20 * 2 =40 MARKS) 

1. What is Turing machine? 

2. Give the difference between FA and TM. 

3. Define Multitape Turing Machine. 

4. What is meant by halting problem? 

5. What is Mapping reducibility? 

6. Define Turing reducible. 

7. Give the definition of linear bound automaton. 

8. Find a match in the following instance of PCP. 

{[ab/abab],[b/a],[aba/b],[aa/a]} 

9. What is Time complexity? 

10. Define class P and NP completeness. 

11. Prove that CLIQUE is in NP. 

12. State the True or False for the following statement 

(i) n^2=o(log^2 n) 

(ii) nlogn=o(n^2) 

13. Define Probabilistic Turing machine. 

14. Define trapdoor function. 

15. What is one - way permutation? 

16. Prove that CIRCUIT-VALUE is p-complete? 

17. What are the classes L and NL? 

18. Define EXSPACE-complete. 

19. Give the proof idea for FORMULA-GAME is PSPACE-complete. 

20. Define PSPACE and PSPACE-complete? 

 

PART - B 

ANSWER ANY FIVE QUESTIONS (5 X 12 = 60 MARKS ) 

 

21.(i) Give implementation-level description of Turing machines that decide the following language 

over the alphabet{0,1} 

(a) {w/w contains an equal number of 0s and 1s}. (8) 

(ii) Show that a language is Turing-recognizable if and only if some enumerators enumerates it.(4) 

 

22.(i) Prove that every CFL is decidable.(6) 

(ii) Show that EQ(DFA) is a decidable language.(6) 

 

23.(i) Prove that Recursive theorem.(6) 

(ii) Show that MIN(TM) is not Turing-recognizable.(6) 

 

24.(i) Prove that HALT(TM) is decidable.(6) 

(ii) Prove that EQ(TM) is neither Turing-recognizable nor Co-Turing-recognizable.(6) 

 

25. Prove that HAMPATH is NP-complete. 
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26.(i) Prove that every CFL is a member of P.(8) 

(ii) Show that SUBSET-SUM is in NP.(2) 

(iii) Give the comparison of P versus NP.(2) 

 

27.(i) Prove that NL is a subset of NC^2.(6) 

(ii) Show that if P is an odd prime number Pr[PRIME accepts P]=1.(6) 

 

28.(i) Prove that Savitch's theorem.(8) 

(ii) Show that 3SAT is NP-complete.(4) 

 

****THE END**** 

 

 

THEORY OF COMPUTATION 

 

 

Q1. Choose the correct statement.  

 

The set of all strings over an alphabet S ={0,1} with the concatenation operator for strings 

 

a) does not form a group 

 

b) forms a noncommutative group 

 

c) does not have a right identity 

 

d) forms a group if the empty string is removed from S * 

 

A D V E R T I S E M E N T 

 

 

Q2. Consider the set of all strings S * over an alphabet S ={a,b} with the concatenation operator for 

strings, and  

a) the set does forms semigroup 

 

b) the set does not form a group 

 

c) the set has a left and right identity 

 

d) the set forms a monoid 

 

 

Q3. Consider the set of all strings S * over the alphabet S ={a,b,c,d,e} with the concatenation 

operator for strings.  

a. the set has a right identity and forms a semigroup 

 

b. the set has a left identity and forms a monoid 
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c. the set does not form a commutative group but has an identity 

 

d. the set does not form a semigroup with identity 

 

 

 

Q4. Nobody knows yet if P = NP. Consider the language L defined as follows: 

 

L=()+1)* if P = NP 

 

And 

 

L=j otherwise 

 

Which of the following statements is true? 

 

a) L is recursive 

 

b) L is recursively enumerable but not recursive 

 

c) L is not recursively enumerable 

 

d) Whether L is recursive or not will be known after we find out if P = NP 

 

 

 

Q5. Consider the language defined as follows 

 

L= {a^n b^n|n>=1} if P=NP 

 

And 

 

L={ww|w in (a+b)+} otherwise 

 

Which of the following statements is true? 

 

a) L is recursive but not context sensitive 

 

b) L is context sensitive but not context free 

 

c) L is context sensitive 

 

d) What L is will be known after we resolve the P=NP question 

 

 

Q6. Consider the language defined as follows 

 

L=(0+1)* if the CSLs are closed under complement 

 

And 
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L=(0*1)*0* if P=NP 

 

And 

 

L=(10*)1* if P is not the same as NP 

 

Which of the following statements is true? 

 

a) L is always a regular set 

 

b) L does not exist 

 

c) L is recursive but not a regular set 

 

d) What L is will be known after the two open problems P = NP and the closure of CSLs under 

complement are resolved 

 

 

Q7. Consider the language defined as follows 

 

L=(0+1)* if man goes to Mars by 2020AD 

 

And 

 

L=0* if man never goes to the Mars 

 

Which of the following is true? 

 

a. L is context free language but not recursive 

 

b. L is recursive 

 

c. Whether L is recursive or not will be known in 2020AD 

 

d. L is a r.e. set that is not regular 

 

Q8. Given an arbitrary context free grammar G, we define L as below. 

 

L=(0+1)* if G is ambiguous 

 

And 

 

L=j if G is not ambiguous 

 

 

a. L is a context-free language 

 

b. L is recursive but not r.e. 

 

c. What L is depends on whether we can determine if G is ambiguous or not 
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d. What L is is undecidable 

 

 

Q9. Given an arbitrary turing machine M and a string w we define L as below. 

 

L=(0*1)*0* if M halts on w 

 

And 

 

L=(0*1*)* if M does not halt on w 

 

 

a. The type of L is undecidable because of the halting problem 

 

b. L is a context-sensitive language 

 

c. L is recursively enumerable and not context-free 

 

d. L is context sensitive and not regular 

 

 

Q10. Consider the language L defined below 

 

L=(0+1)* if P=NP 

 

And 

 

L=(a^nb^n|n>=1} otherwise 

 

 

a. Whether L is a regular set that is not context-free will be known after we resolve the P=NP 

question. 

 

b. Whether L is context-free but not regular will be known after we resolve the P=NP question 

 

c. L is context-sensitive 

 

d. L is not recursive 

 

 

Q11. It is undecidable if two cfls L1 and L2 are equivalent. Consider two cfls L1 and L2 and a language 

defined as follows 

 

L={a^nb^nc^n|n>=234} if L1=L2 

 

And 

 

L={a^nb^nc^nd^n|n>=678} otherwise 

 

 

a. L is recursive 
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b. L is context-free 

 

c. We can never say anything about L as it is undecidable 

 

d. L is regular 

 

Q12. At present it is not known if NP is closed under complementation. 

 

Consider L defined as below 

 

L={w wR w| w in (0+1+2)* and wR is the reverse of w} if NP is closed under complement 

 

And 

 

L = {a^nb^nc^nd^ne^n|n>=34567} otherwise 

 

 

a) L is recursive 

 

b) L is context-free and not context-sensitive 

 

c) L is recursively enumerable but not recursive 

 

d) We will be able to say something about L only after we resolve the NP complementation issue 

 

Q14. Nobody knows if P=NP at present. Consider a language L as defined below 

 

L=(0+1)* if satisfiability is in P 

 

L=(0*1)0* if satisfiability is not in P 

 

L=(1*0)1* if 3-sat is in P 

 

L=(0*1*)* if 3-sat is not in P 

 

L=(0*1*0*1*)* if 0/1 knapsack problem is in P 

 

L=(1*0*1*0*)* if 0/1 knapsack problem is not in P 

 

L=(0*(00)*(1*11*)*) * if max-clique problem is in P 

 

L=(0*(00)*(1*11*)*) * if node-cover problem is not in P 

 

L=(0*1*)****(010)* if edge-cover problem is not in P 

 

L=(0* + 1* + (00)* + (11)*)*(0100101010)* if the chromatic problem is not in P 

 

What can we say about the string 0000111100001111=x 

 

a) x is always in L 
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b) whether x is in L or not will be known after we resolve P=NP 

 

c) the definition of L is contradictory 

 

d) x can never be in L 

 

Q15. An arbitrary turing machine M will be given to you and we define a language L as follows 

 

L=(0+00)* if M accepts at least one string 

 

L=(0+00+000)* if M accepts at least two strings 

 

L=(0+00+000+0000)* if M accepts at least three strings 

 

--------- 

 

--------- 

 

L=(0+00+000+---+0^n) *if M accepts at least n-1 strings 

 

Choose the correct statement. 

 

a) We cannot say anything about L as the question of whether a turing machine accepts a string is 

undecidable 

 

b) L is context-sensitive but not regular 

 

c) L is context-free but not regular 

 

d) L is not a finite set 

 

Q16. We are given two context-free languages L1 and L2 and L defined as below 

 

a) L=(0+1)* if L1=L2 

 

b) L=((0+00+000)*(1+11+111)*)* if L1 is contained in L2 

 

c) L=((0(10)*)*(1(01)*)* if L2 is contained in L1 

 

d) L=(00+11+0+1)*(0+00+000)* if L1 and L2 are incomparable 

 

 

a) As all the conditions relating to L1 and L2 are undecidable we cannot say anything about L 

 

b) L is recursively enumerable 

 

c) L is recursive but not context-sensitive 

 

d) L is context-sensitive but not context-free 
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e) L is context-free but not regular 

 

Q17. It is undecidable if an arbitrary cfl is inherently ambiguous. We are given a cfg G and the 

language L is defined as below 

 

L= (0+1)*01(0+1)* U 1*0* if L(G) is inherently ambiguous 

 

L=(0+1)*10(0+1)* U 0*1* if L(G) is not inherently ambiguous 

 

Choose the incorrect statement 

 

a) L is regular 

 

b) L iscontext-free 

 

c) L is context-sensitive 

 

d) The above choices can be resolved only if we know if L(G) is inherently ambiguous or not 

 

Q18. We are given an arbitrary turing machine M and define the language L as below 

 

L=(0*+1*)* if M halts on blank tape 

 

L=(0+1*)* if M ever prints a 1 

 

L=(0*+1)* if M ever enters a designated state q 

 

L=((0+1+00+11+000+111)+)* if M accepts an infinite set 

 

L=0*(10*)* if M accepts a finite set 

 

L=1*(01*)* if M accepts exactly 45 strings 

 

Choose the correct statement with reference to the string x=00000111111000000111111 

 

a) x is in L 

 

b) x is not in L 

 

c) we can never decide if x is in L as all the problems of the turing machine are undecidable 

 

d) whether x is in L depends on the particular turing machine M 

 

Q19. We are given a language L defined as follows 

 

L=(0+1)* if the Hamiltonian circuit problem is in P 

 

L=(0*1*+0)* if the Traveling salesman problem is not in P 

 

L=(0*1*1)*0* if the bin packing problem is in P 

 

www.rejinpaul.comwww.rejinpaul.com

Download Useful Materials from Rejinpaul.com



 

a) the definition of L is contradictory 

 

b) What L is will be known after we resolve the P=NP question 

 

c) L if a finite set 

 

d) The string 01010101001010110010101 is in L 

 

Q20. The intersection of two cfls can simulate a turing machine computation. We are given two cfls L1 

and L2 and define the language L as below 

 

a) L=(00)* if the intersection of L1 and L2 is empty 

 

b) L=((0(00)*)(0(00)*))* if L1 is regular 

 

c) L=(00+0000+000000)* if L2 is not regular 

 

d) L=(00)*+(0000)* if the complement of L1 is a cfl 

 

 

a) L is a finite set 

 

b) L is a regular set 

 

c) L is undecidable 

 

d) L is recursive but not context-free 

 

 

 

 

 

MCA 2.1.1 THEORY OF COMPUTATION 

. Model Paper 

First Question is Compulsory 

Answer any four from the remaining 

Answer all parts of any Question at one place. 

Time: 3 Hrs. Max. Marks: 70 

1. a). Let S={a,b}. Write regular expression for the set of all strings in S* with no more 

than three a's. 

b). State the mathematical definition of DFA. 

c). Define Context Free grammar. 

d). What is configuration of a Turing machine? 

e). When do we say that a function is Turing – computable. 

f). When do we say that a function is Primitive recursive? 

g). State post correspondence problem. 

h). Define the class NP. 

i). Define the concept of validity in prepositional calculus. 

j). Construct truth tables for the following formula : (A ? (B ? A)) 
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2. a). Prove that, for every non deterministic finite automation there is an equivalent 

deterministic finite automation. 

b). Construct DFA equivalent to non-deterministic automata given below : 

e ab q4 

> q0 q1 0 

b a e 

b 

0 

q2 e 

3. a). Show that the class of Languages accepted by pushdown automata is exactly the class of 

context-free languages. 

b). Construct context free Grammar that generate the language 

{wcwR | we {a, b}* } 

4. a). Describe the Turing Machine which shifts a string w containing no blanks to one cell to 

the left. 

b). Construct a Turing Machine that accepts the Languages a* ba* b. 

5. a). Describe the method of Godelization 

b). Show that the function f(n) = n! is primitive recursive 

6. a). What is halting problem? Explain 

b). Show that any finite set is Turing-decidable 

7. a). Let L b an NP-complete language. Then P=NP if and only if L e P. 

b). Show that Travelling salesman problem is NP-complete. 

8. a). Show that the following formula of prepositional calculus is a Tautology. 

(( P?Q) ?R))?((P?Q) ?(P?R)) 

b). Describe resolution in Predicate calculus.  

 

 

 

 

ANNA UNIVERSITY :: CHENNAI – 600 025 

MODEL QUESTION PAPER 

FIFTH SEMESTER 

B.E. COMPUTER SCIENCE AND ENGINEERING 

CS332 - THEORY OF COMPUTATION 

 

TIME: THREE HOURS MAXIMUM : 100 MARKS 

 

ANSWER ALL QUESTIONS 

 

PART A – (10 X 2 = 20 MARKS) 

 

1. What is the difference between DFA and NFA? 

2. Give regular set for the following expression: 1(01)*(10)*1 

3. For the grammar G defined by S->AB, D->a,A->Aa,A->bB,B->Sb, give derivation tree for the 

sentential form babab 

4. Give pumping lemma to prove that given language L is not context free. 

5. Give formal definition of PDA. 

6. Give an example of a language accepted by a PDA but not by DPDA. 

7. Prove that the function f(n)=n-1 is computable. 
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8. Design a Turning machine to compute n mod 2. 

9. What is undecidability? 

10. Differentiate between recursive and recursively enumerable language. 

 

PART B – (5 x 16 = 80 MARKS) 

 

11. Construct a context free grammar for the given language L={anbn|/n>=1}U{amb2m/m>=1} and 

hence a PDA accepting L by empty stack (16) 

 

12.a) Prove the equivalence of NFA and DFA. (8) 

b) Prove that a balanced parenthesis is not a regular language. (8) 

 

(OR) 

 

12.a) Explain in detail with an example the conversion of NDFA to DFA (8) 

b) Show that L = {an! : n>=0} is not regular. (8) 

 

13.a) Explain in detail the ambiguity in context free grammar. (8) 

b) Convert the grammar S->ABb|a, A->aaA|B, B->bAb into greibach normal form. (8) 

(OR) 

 

13.a) Construct a context free grammar for the languages L(G1)={aib2i/I>0} and 

L(G2)={anban/n>0} (8) 

(b) Prove that {op | p is prime} is not context free. (8) 

 

14. Construct a Turing Machine to do the proper subtraction (16) 

 

(OR) 

 

14.a) Construct a Turning machine to perform multiplication (8) 

b) Prove the equivalence of two-way infinite tape with standard Turing machine. (8) 

 

15.a) Discuss in detail about universal Turing machine. (8) 

b) Prove that halting problem is undecidable. (8) 

 

(OR) 

 

15.a) Prove that the union and intersection of two recursive languages are also recursive. (8) 

b) Prove that there exists an recursively enumerable language whose complement is not recursively 

enumerable. (8) 

 

----- 

 

 

 

[52110] 

M.C.A. DEGREE EXAMINATION 

Second Year- First Semester 

THEORY OF COMPUTATION 
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(Effective from the admitted batch of 2004-2005) 

 

Time: Three hours Maximum:100M 

 

First question is compulsory. 

Answer any FOUR from the remaining. 

Answer all parts of any question at one place. 

 

 

 

 

1. a) What is time complexity.  

b) What is space complexity  

c) lower bound  

d) Complete graph  

e) Ordered tree  

f) Sorting  

g) Merging  

h) Back- tracking.  

i) Branch-and bound  

j) Transfer & Conquer. 

 

2. Describe analysis of recursive and non-recursive alg. 

 

3. Explain closest pair & convex –hull problem. 

 

4. Explain Fake-coin problem and Josephus problem. 

 

5. Write Right-left Binary exponention alg. with example 

. 

6. Write Warshall’s alg. with example. 

 

7. Write Prim’s alg. with example. 

 

8. Describe approximation alg. for NP-hard problem. 
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