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I nstructions to the candidates:

1) Q.1iscompulsory.

2) Solve any three questions from Q.2 to Q.5.

3) Figures to the right indicate full marks.

4) Neat diagrams must be drawn whenever necessary.

5) Use of single memory, non-programmable scientific calculator is allowed.

Q1) Attemptany five of the following : [9]

a) Let p and q be the propositions having truth values '"True' and 'False'
respectively. Find the ttuth,value of the compound statement

(P = @ A (~9),
b) Is D, with the 'divides' relation a Boolean algebra? Justify.

c) Givean example of a relation on the set A= {1, 2, 3} which is reflexive
and symmetric but not transitive.

d)*. Show that in a group of 13 people, there must be at least two having
birthday in the same month.

e) Find the number of three digit numbers divisible by 5 which can be
formed by using the digits 1, 2, 3, 4 and 3, if repetition of digits is
allowed.

f)  Find a, if the sequence {a } is defined by the recurrence relation

an:am+am2 ’ aozl’a‘lzl
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Q2) a) Find the number of integers from 1 to 500 (both inclusive) which are [6]
1)  divisible by 2 or 3 or 5.
1) neither divisible by 2 nor by 3, nor by 5.
OR

PT.O.



b)

Q3) a)

b)

Q4) a)

b)
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Draw Hasse diagram for D,, with the partial order relation 'divides'.
Find glb (3, 15) and Iub (9, 5).

Is it a complemented lattice? Justify. [6]
Test the validity of the following argument. [4]

p—o>1r)—>~,qorLp—>qsvtit

Find conjunctive normal form of the function [6]
f(XY,2)=XV(YA(ZVX)).
OR
Solve the following recurrence relation. [6]

a—7a,_,+10a _,=3" ,8,=0,a=1.

Let Q (X, y) be the statement "X has sent email message to y", where the
universe of discourse for both X and y consists of all students in your
class. Express each of the following-quantification in English. [4]

) 3IxIy QXY)
i) IXVY Q(XY)
i) VX3 YyQ(XY)
iv) 3y VXQXY)

Using Warshall's algorithm, obtain transitive closure of the relation [6]
R=1(1,2)12,2),(2,4),3,2),(3,4), (4, 1)}

on the set A= {1, 2, 3, 4}.

OR
Prove that if there are n, indistinguishable objects of type 1, n,
indistinguishable objects of type 2, ----- n, indistinguishable objects of
type k, where n +n + ---+n, = n, then the number of permutations of
n!

these N objects is nintln! [6]

Hence find number of arrangements of the letters in the word
'MATHEMATICA'

Let R be the relation on the set {1, 2, 3, 4} defined by

‘XRyifand only if [Xx—y| = 1". Draw the digraph of R. Also write matrix
of R. [4]



Q5) Attempt any two of the following :

a)

b)
c)
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Let[B, , v, A] be a Boolean algebra. For elements a, b € B, Prove that

aAb=avb. [5]
Solve:a -a_ -12a ,=0, a =0,a =1. [5]
Show that if any 11 numbers are chosen from the set {1, 2, ..., 20}, then
one of them will be a multiple of the other. [9]
L X X
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