
 

ST. ANNE’S ARTS AND SCIENCE COLLEGE 

DEPARTMENT OF COMPUTER SCIENCE AND APPLICATION 

QUESTION BANK (2017-2018) 

 

 

 
Course / Branch : M.Sc(CS) Semester / Year : ODD/ I 

Subject Name : THEORY OF COMPUTATION Subject Code  : PNA1A 

Faculty Name : TREASA  Designation : Asst.Professor 

 

 

 

 

PART A 

 

1. Write down the definition of biconditional statement. 

 

2. How many functions are there from a set with m elements to one with n elements? 

 

3. How many permutations of the letters ABCDEFGH contain the string ABC? 

 

4. Define a semigroup. 

 

5. What do you understand by mathematical induction? 

 

6. Define a tree. 

 

7. Write down the definition of deterministic finite automaton. 

 

8. Define non deterministic finite automata. 

 

9. Write the uses of -transitions. 

10. Write down the any one closure properties of regular languages. 

 

11. Define string homomorphism. 

 

12. Write down any two applications of the pumbing Lemma for CFL’s. 

 

13. Write down the basic logical operator with notation. 

 

14. What is the binomial coefficient? 

 

15. State the pigeon - hole principle. 

 

16. Find the least common multiple of 24 and 50. 

 

17. Define semi group. 

 

18. Define adjacency matrix. 

 



19. Define DFA. 

 

20. Define regular expression. 

 

21. State the decision algorithm. 

22. What do you mean by derivation tree? 

 

23. Define ambiguous grammar. 

 

24. Define GNF. 

25. What is contradiction? 

26. What is an ordered partition? 

27. State the product rule principle. 

28. List out the basic properties of inequality relation. 

29. Define congruence equation. 

30. Define subgroup. 

31. State a difference between DFA and NFA. 

32. Write a note on lexical analyzer. 

33. Give an example for context free grammar. 

34. What do you mean by inherently ambiguous context-free language? 

35. State a difference between useful and useless symbol. 

36. Define instantaneous description of PDA. 

37. Define a proposition. 

38. Define an argument. 

3. c n,r   ––––––––––. 

 

39. State the principle of mathematical induction. 

40. Define Semigroup. 

41. Define Path. 

42. Draw any three trees with five vertices. 

43. Define finite automaton. 

44. What is right most derivation? Give an example. 

45. Define instantaneous description. 

46. Give an example for cfg. 

47. State Chomsky normal form. 

48. State any two rules for WFF. 



49. State Pigeonhole principle. 

50. Give an example for an unordered partition. 

51. State division algorithm. 

52. Define order of a group. 

53. Define: 

• Simple path 

• Elementary path. 

54. Define NFA. 

55. What does the regular expression? 

0  1 * 00 0  1 * denote? 

56. Define quotient of Languages 

 

L1 and L2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

57. State the fundamental theorem of arithmetic. 

 

58. Define (a) strong (b) weak components of a graph. 

 

59. Define non deterministic finite automaton. 

 

60. What is transition diagram? Give an example. 

 

61. What is CFG? Give an example. 

62. What is an ambiguous grammar?

 Give an example. 

 

63. What are the various ways, a language is 

accepted by push down automaton? 

 

64. Define an instantaneous description. 

PART—B 

1. Construct the truth table for P  Q  Q  P . 

2. What is the coefficient of x12 y13       in the expression of 2x  3y
25 

? 

3. Using mathematical induction to prove that n3  n 

is divisible by 3 whenever n is a positive integer. 

4. Prove that a subset S   of G is a subgroup of <G,*> if for any elements a,b 

 S 

a  b 1  S.  

5. Explain the transition diagrams for a DFA. 

 

6. Explain closure under complemention for regular expression. 

7. Describe the eliminating -production. 



8.  

9. Find a   grammar in   CNF   for the 

following grammar G 

G = ({S, A, B}, {a, b}, P, S) where P : 

S  bA / aB 

A  bAA / 

aS / a B  

aBB / bS / b. 



10.  

11. Find a context-free grammar G 

which generates the language L 

that consists of all the words in a 

and b with twice as many a’s as b’s. 

 

 
 

 



 



 

 





 
 



 
 

PART – C 

1. Show that  P   Q  R  Q  R  P  R   R. 

2. (a) How many cards must be selected from 

a standard deck of 52 cards  to guarantee 

that at least three cards of the same suit are 

chosen? 

a. (b) How many must be selected 

to guarantee that atleast three 

hearts are selected? 

3. Prove that every amount of postage of 12 

cents or more can be formed using just 4-

cent and 5-cent stamps. 

4. State and  prove  pumping  lemma  for  

regular language. 
5. Prove that if L is a regular language over alphabet 

a. ∑ ; and h is a homomorphism on ∑ , 

then h L  is also regular. 

6. Explain the instantaneous descriptions of 

push down automata. 



7.  

8.  



 

 



 

 

 



 

 





 


