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SECTION - I

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

1 . Give the truth table for the conjunction ol p and q.

2. Determine the contra positive ot 'lf il is raining, then I get wet'.

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

4. Find AxB when A= 11,2,3) and B = (x, y).

5. Define a relation on the set { a, b, c, d} that is rellexive and symmetric but not
transitive.

6. Define a semi group wilh example.

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

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

9. Why there are no 3-regular graphs with 5 vertices ?

10. What is the necessary and sutficient condition lor a finite connected graph to
be Eulerian ?
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SECTION - II

Answer any eiEht queslions (11-22). Each question carries 2 marks.

1 1. What is meant by conkadiction ? Give an example.

12, Explain 'dual of a Boolean expression' with an example.

13. Show that p - qandq) p are not equivalent statements.

14. Find the relation R = ((x, y) :x > y), defined on the sets X = {2, 4} and
Y={1,2,3,4).

15. Draw the Hasse diagram for divisibility on the set {1 , 2, 3, 4, 5, 6, 7, 8}.

16. lf R is an equivalence relation on a set A, then R 1 is also an equivalence
relation.

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

18. Prove that, ln an Abelian group G, (a b)'= a'?b'for all a, b in G.

19. ls the set ol natural numbers is a ring with addition and multiplication ?
Explain.

20. Show that the sum ol the degrees of all the vertices in a graph is equal to twice
the number of edges.

21. What is an adjacency makix ? Give an example.

22. Draw the bipartite graph K3,3 and explain its significance.

sEcTtoN - t

Answer any six questions (23-3'l). Each question carries 4 marks.

23. Find the principal conjunctive normal Iorm lor f(x, y, z) = (x + z) (x'+y) (x + y + z').

24. Construct a truth table lor the compound proposition (p-rq) -r.
25. Let R be the relation on the set of integers such that a R b if and only if a - b

is an integer. ls R an equivalence relation ?
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26. Let R be the set of all real numbers. Let f: R -+ R given by f(x) =2x+3and
g : B +B given by g(x) = 3x- 1. Findlog and gof.

27. Define Boolean algebra. Give an example.

28. Define the union and intersection ol two fuzzy sets A and B with suitable
examPles.

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

30. Show that a tree with n vertices has exactly (n - 1) edges.

31 . Define a commutative ring with an example.

SECTION - IV

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

32. a) Test the validity ot the argument :

"lf you invest in the stock market, then you will be getting rich. lf you get rich,
then you will be happy. Therelore, if you invest in the stock market, then you
will be happy".

b) Prove by induction that 3'n+2 + 52n+1 is divisible by 
.14 for each positive integer n.

33. a) lf f :B -+R be defined by f(x) = 2v 11, x e R, the set of all real numbers,
then find f1 (15) and fl (- 1 5).

b) Explain Warshal's algorithm with a suitable example.

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

b) Explain, in detail, the need ol error correction in codes.

35. a) Explain breadth-first algorithm with a suitable example.

b) Define a binary tree. Give an example. AIso give its importance in computer
science.


