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SECTIQN - I

'All the first l0questions arecompulsory, Each question carriesone mark. Answer
in one word to maximum ottwo sentences :

1. Whal is meant by a direct proof ?

2. Give lhe con,unction ot the two slatemenls : He is tall. He is intelligent. .

3. Define the power set of a set A.

4. Let A= {1,2,3) and R = {(1,2), (2,3), (1, 3)} be a relation on A. Writethe inverse
relalion of B.

5. lf l:N -+ Nandg;N -, N are defined by 1(x) =x2andg(x) =2xthenwrite
the rule that defines the composition f" g ot, and g.

6. Give an example of a non-abelian group.

7. What is the Hamrning distance between x= (1 1 1 0 o) andy= (o 1 o 1 , ?

8. Draw a 3-regular graph.

9. What are lhe entries along the main diagonal of the adiacency matrix ol a graph
having no loops ?

10. write the concatenation of the strings x = 1 0 0 1 and y = 0 01. (10x1=10Marks)

SECTION _ II

Answerany I questions lrom among the questions 1t to 22. They carry two marks each

'I 1 . What is meant by a tautology ? lllustrate with an example.

'12. Construct the truth table for the Boolean expression (-p v q) ,r (1 v p).

P.T.O.
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13. Define disjunctive normal ,orm and obtain it for P 
^ 

(P --) O).

14. lf A, B, Care anythreesets, prove that (AaB)uC = (A\rC)n(BuC).

15. Give an example with justilication to show that the law of contradiction is violated
by fuzzy subsets.

16. Deline a partially ordered set and give an example.

17. Show that the identity element of a group is unique.

18. Let A = (a, b, c, d, e) and let R = {(a, a), (a, b), (b, c), (c, e), (c, d), (d, e)) be a
relation on A. Find the relatlon R2.

19. Show that the {unction f :Z-+Zdeflnedbyl(x) = 2x - 1 is one-one. ls it onto ?
Juslily your answer.

20. Define adjacency matrix of a graph and illustrate with an example.

2'1. Deline spanning tree ol a graph G. lllustrate with an example.

22. Give the lormal definition of a grammar. (8x2=16 Marks)

SECTION _ III

Answerany 6 questions trom among the questions23 to31. They carryrour marks
each.

23. Prove by induction thattorall n € N, n >O 6dividesn3-n.

24. Show that the propositions -(p ^ 
q) and -p v -q are logically equivalent.

25. Obtain the conjunctive normal form of {P v Q) e+ (P ,\Q).

26. Show that the transitive closure ol a relation R is the set

S = {(a, b) : there is a walk from a to b in R}.

27. Let n be a tixed positive integer. Prove that the congruent modulo n is an

equivalence relation on the set ol integers.

28. LetGbethesetof all real numbers except -1. Deline x onGbya* b=a+b+ab.
Prove that (G, + ) is a group,

29. Deline a ring and give an example.

30. Prove that in any graph the number o, vertices ol odd degree is even.

31. Prove that a tree with n vertices has n - 1 edges. (6x4=24 Marks)
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SECTION - IV

Answerany 2 questions from among the questions32to 35. They carry 15 marks
each.

32. a) Give the recursive definition o, Fibonacci numbers Fn, Prove by induction

that lor all n > O, Iq' = F"F.1 .

i=0

b) Prove that p v(q 
^ 

r) and (pv q)^ (pv 0 are logically equivalent.

33. a) Prove that an equivalence relation defined on a nonempty set A gives rise to
a partition ot A. AIso prove that any paitition of A determines an equivalence
relation R such that the members of the partition are the equivalence classes.
defined by R.

b) Determine the equivalence clases ot the relation congruent modulo 4 on the
set ot integers.

34. a) Explain Warshall's algorithm with a Suitable example.

b) Explain in detail the need lor error correction in codes.

35. a) Let G be a group and let a, b, c be elements ol G. Prove that
i) ab=ac >b=c
ii) (ab)-l = b-r a 1.

iii) The equation ax = b has unique solution in G.

- b) Explain breadth{irst search algorithm with a suitable example.
(2x15=30 Marks)


