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Part A
Answer all quegy;,

- ; ns briefly.
Each question cqpp;

es 3 marks.
Write in symbolic form :

(a) All the world loves a lover.

(b) It is not true that London is in India_

(¢c) Itisfalsethat7+6=13and5+5 = 7
Differentiate between one-to-one and onto functions,
Define equivalence relation.

- . £lag oY
Let A be any subset of the real number systep, R with the usual order. Undey iti i
A alattice ? “I. Under what conditions is

by A

Drasra dipgractioriie graph G =G, BV <14 8.0, D, B oy 3 (D. A}, (C, A}, IC, D}
‘ - =By W, A {C; A) G, ;

(5 x 3 = 15 marks)
Part p

Answer_" all Questions.
Each question carries 5 marks

State and explain duality law. Write the dug] of H](P \ Q) & ( Py T(

Qa Is)).

The functions /A = B, g:B— C and h:C—D. Prove that ho(ge £y (heg)o f
\ECJi= 1eglo |,

. S is alsg transitive.
Ich is a bounded latt
X =g, blifit exists,
Draw a diagram of the following directed graph
[B, €, [C, B, D, B, D, DI, [D, EI, [E, AJ},

Suppose R and S are transitive relations on g set A. Show that RA

Consider the power set P(A) of A = g, b, ¢} w},

intersection and union. Find the complement of ¢ under the operations of

Where V(G) = A, B, ¢, D, B} and E(G) = (1A, DI,
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Part C

Answer any one full question from each module.
Each full guestion carries 19 marks.

Module 1
Find the truth tables for
(1) pa{gvr) and
i) (prq)vipnar). (6 marks)
Verify that the proposition pv ~ {p~ryg) is atautology. {6 marks)
‘ Or
Negate the following

@) Vxdy(p(xyva(y)).

(i) FxVy (p(x. y)=q(x, y)). | (6 marks)
Let A = {1, 2, 3, 4} be the universal set. Determine the truth value of each statement :

(1) Vx,x+3<6.

(i) Jx, 2x* +x=15. (6 marks)
Module 2

Suppose f:A - Band g:B— C are inte functions. Show that gef:A—C is an onto
function.
(6 marks)
Solve each of the following linear congruence equations :
(1) 3x = 2 (mod 8).
{11} 6x = 5 (mod 9.
(iii) 4x = 6 (mod 10), (6 marks)

il

Or
State and explain Euclidean algorithm. Use it to find the ged of 1052 and 356 (6 marks)

Using Pigeonhole principle show that the decimal expansion of a rational number, must, after

some point, become periodic,
(6 marks)
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Module 3
Let A =1{1,2,3,...13, 14, 15} Let R be the relation on A defined by congruence modulo 4.
Find the equivalence classes determined by R.
(6 marks)

Determine whether or not each of the following is a partition of the set N of positive
integers :

1) [n:b&>5h{n:n <5},
(i) {ln:n> 35510}, {1, 2, 3, 4, 51
(i) Ur:n?>11) (n:n? < 11)). (6 marks)
Or

Suppose R and S are reflexive relations on a set A. Show that RN S is reflexive. (6 marks)
Give examples of relations R on A = {1, 2, 3} having the stated property :
(1) Risboth symmetric and antisymmetric.
(i1) R is neither symmetric nor antisymmetric.
(1ii) R is transitive but R\ R' is not transitive. (6 marks)
Module 4

Let C be a collection of sets which are closed under intersection and union. Verify that
(C, ™, U)is a lattice.

(6 marks)

Consider the power set P(A) of A = {a, b, ¢} which is a bounded lattice under the operations of
intersection and union. Find the complement of X = {a, b] if it exits.

(6 marks)
Or

Suppose L is a bounded lattice with lower bound O and upper bound I. Show that O and I are
complements of each other.

(6 marks)
Consider the lattice M in the figure shown below : -
(1) Find the nonzero join-irreducible elements and the atoms of M.
{11) Is M distributive ? (6 marks)
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Moduie 5

Let ¢, b and ¢ be three distinet vertices in a graph. There is a pat! een ¢ and b and also
i

1 a path between g and ¢,

there is a path hetween b and ¢. Prove that there

(6 marks)
Prove that any two simple connected graphs with n vertices. all of degree two, are isomorphic.
(6 marks)
Or
Show a tree in which its diameter is not equal to twice the radius. Under what condition does

this inequality hold ? Elaborate.

(6 marks)

Prove that a pendant edge (an edge whose one end vertex is of degree one) in a connected
graph G is contained in every spanning tree of G,

' {6 marks)

(5 x 12 = 60 marks]




