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SECTION _ I

Answer all questions. Each question carries 1 mark. Answer in one word to a
maximum of two sentences.

1 . Give the truth table for the disjunction of two propositions p and q.

2. Determine the contra-positive ol 'lf John is a poet, then he is poor'.

3. Draw the Venn diagram for the difference A - B of two sets A and B.

4. FindA x B whenA={1, 2, 3}and B= {5, 6}.

5. Give a relation which is rellexive and transitive but not symmetric.

6. Give an example ol a semi group, which is not a monoid.

-- 7. Give an example of an abelian group wiih 4 elemenls.

8. What is the maximum degree of any vertex in a graph with n vertices.

9. Und€r what conditions on m and n is the complete bipartite graph Km,n, a regular
graph ?

10. Give an example of a graph which is Eulerian but not Hamiltonian.

SECTION _ II

Answer any eight questions (11 - 22). Each question carries 2 marks.

1 1- What is meant by tautology ? Give an example.

12. Define a Boolean expression with an example.
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13. Check whether the statements (- p) v q ancip + qareequivalent.

14. Find relation R = {(a,. b) : a < b}, derined on the sets A = {1, 3, 4, 5} and B = i3, 6}.

15. State lhe properties of an equivalence relation. Give an example.

16. Draw the Hasse diagram for divisibility on the set {1, 2, 3, 4,6,8, 12\.

17. Show that each element of a group G has only one inverse in G.

18. G is a group with identity e. Show that if a2 = e for all a in G, then G is abelian.

19. Prove thatthe set ol natural numbers is not a ring with addition and multiplication.

20. Show that the total of edges in a complete graph with n vertices is n (n - 1)/2.

21. Define the adjacency matrix with an example.

22. ls KB an eulerian graph ? Justify your answer.

SECTION - III

Answer any six questions (23 - 31). Each queslion carries 4 marks.

23. Find the principal disjunctive normal lorm lor f (x,y,z) = xy + xtyz + yz' .

24. Construct a truth table,or the compound proposition (p +q)+r.

25. lll: O -+ Qbedelined by I(x) =3x+4,x€O,thesetolall rational numbers,

lindlhe inverse mapping. Also lind l1(7).

26. Let B be the set of all real numbers. Find log and gof for I : R -+ B given by
f(x) = 3x2 + 2x and g: R + R given by g(x) = x- 1.

27. Show that il every element of a group G is its own inverse, then G is abelian.

28. Dgline the union and intersection of two tuzzy sets A and B with suitable examples.

29. Show that a tree with n vertices has (n - 'l 
) edges.

30. Deline a binary tree. Give an example-

31. Define a ring with an example.



llllllilrilffiilItrilrililr A - 5298

SECTION - IV

Answer any two questions (32 - 35). Each question carries 15 marks.

32. a) Test the validity of the argument:

"ll you invest in the stock market, then you will be gefting rich. lf you get rich,

then you will be happy. Therefore, if you invest in the stock market, then you

will be happy".

b) Prove by induction that 34n+2 + 52n+1 is divisible by 14 ior each positive

integer n.

33. a) Onthesetof rational numbers, a relation is delined by x R y if xy>0-ls jtan

equivalence relation ? Justily your answer.

b) Explain Warshall's algorithm.

34. a) State and prove De Morgan's laws in set theory.

b) Explain the need of error correction in codes.

35. a) Explain breadth - lirst search algorithm with a suitable example.

b) Write a note on shortest path problem.


