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SECTION _ I

Answer all ten questions. They carry 'l mark each.

1. What is meant by Boolean Variable?

2. Define Fallacy.

3. Define a walk in a relation.

4. When do we say lhat a Fuzzy set is normal?

5. Give an example of a commutative Ring.

6. Define graph codes.

7. What is directed graph?
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8. Define Spanning tree of a graph.

9. Define Grammar.

10. Define Context Sensitive Grammar

(,t0x1=10Marks)
SECTION - II

Answer any eight questions from among the questions'l'l to 26. They carry 2 marks
each.

1 1. Check the validity of the argument

vx P(x) + Q(x)

,..- Q(x) -> R(x)
P(x) -+ R(x)

12. Define thd terms :

(a) Conkapositive

(b) Converse.

13. Construct the truth table for "PvQ".

14. (a) Write the converse of the statement "lf there is rain, then there is forest,'.

(b) Oeline Proposition.

15. Define a fuzy subset with an example.

16. Deflne recursive function with an example.
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,17. lr A= {r,z,o,s} ano B-{2,e,it, 13, 16},thenfind

(al Av B

(b) 4-8

(c) A@8

(d) Ax B

18. Prove that (2, +) is an abetian group

19. Derlne

(a) lnfix Notation

(b) Polish Notation

20. (a) What are the three essential parts of an ldeal Communication System.

(b) Oefine noise.

21. What is a graph? Define the terms "source" and "sink".

22. (a) Define articulation point.

(b) What do you mean by biconnected component?

23. State the correctness of breadth-first search.

24. When do we say that a Grammar is regular? What is Context Free Grammar?

25. Oefine Finite State Transition System and Finite Automaton.

26. Define NFA.

(8x2=16Marks)
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SECTION _ III

Answer any six questions from among the questions 27 to 38. They carry 4 marks
each.

27 . (a) Prcve that the sum of first 100 numbers 1+ 2 + 3 + .-.. + 100 is 5050 by direct
proof method.

(b) Prove that JZ is inational.

28. What are the elements of a good proof? Explain.

29. Using the Principle of Mathematical tnduction, prove that

1 + 2 +....+ n = !@l-1)' n, g.
2

30. Define the Characteristic function fr of a subset A of a Universal Set U. Show

lhatfA-B=fA.fB.

3'1. When do we say that a function is one-one? lf a function f :z -+z is defined as

f (xl = y' . x . '1, check whether f is one-one.

32. When do we say that a function is invertible? Check whether the functions are
invertible or not:

(a\ t:. z +z where f (x)= 7a2 -1

(b) f :z-.>z where f(x)=x+4

33. Define Boolean Algebra Let a, b, c be any elements in a Boolean algebra. Then

prove that

(a) a*a=a

(b) a*0=0
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34.' (a) Oefine a group.

(b) Let Gbeagroupandlet a, b, c be elements of 6. Then ab=ac+b=c.

35. Write a note on Topological sort.

36. Describe depth-first search code to find a spanning tree ofa graph.

37. Depict the derivation tree for the arithmetic expression (A + 8)/C.

38. Using producl construction, prove that L(M3) = L(M1).\ L(M).

sEcroN-rv 
(6x4=24Marks)

Answer any two questions from among the questions 39 to 44. They carry 15 marks
each.

39. (a) Obtain a Conjunctive Normal Form of P ,r (P -+ Q)<+ P n (-P n Q).

(b) Show that Q v (P n-Q)v (-P 
^ -Q) is a tautology.

40, (a) State and prove De Morgan's law.

(b). Obtain Disjunctive Normal form ol P n(P -+ Q) .

41. (a) Oescribe Warshall's algorithm.

(b) Let A=(,2,3,4| and R={1,2),(2,s),(3,4),(2,1)}. Find the transitive
closure by using Warshall's algorithm.

42. (a) (i) Define Hamming distance and describe its properties.

(ii) Find the Hamming distance between (1,1,1,0,1) and(0,1,1,1,0) .

(b) What is the minimum distance of a code? Explain with an example.

(c) Prove that a code can correct all cornbinations of k or fewer errors if and
only of the minimum distance between any two code words is at least
2k+ 1.
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43. (a) Let G be a directed graph. Then Prove that a vertex y is the root df a
strongly connected component of G if and only if lowlink [v] = v.

(b) Explain the concept of Single-source shortest path.

44. (a) Give an example of a simple four-state finite automaton with is transition
diagram.

(b) Prove that the function A commules with set union.

(2 x 15 = 30 Marks)
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