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SECTION "A"

il0 Q. x 1=10 marksl

Fill in the blank space(s) by writing most appropriate word(s) or symbors(s).

l. The domain of the floor function is .....

The expression 0*(0 v l)* over a set A is a(an)... expression.

a
)

3.

4.

[- rs.s I =

5

If the real valued function/ defined by (x) = I - l,then fr(g) is ......

o 
' =E ,J. square matrix, then E =

6. The vertices of a tree that have no offspring are known as ... . of that tree.

7 ' A statement that is true for all possible values of is propositional variables is called

A path that begins and ends at the same vertex is ........

Every subgroup of an Abelian group is .......

-) A sentence of the form p(x) is known as ...

SECTION "B"
[l0Q.xl=l0marks]

space(s), Do Nor rICK, by choosing the most appropriate answer from among

ll

8.

9.

10.

Fill in the blank
the given ones.

If we select any group of 1000
must have the same birthday.
[2; 3;

students on KU campus, then at least .. of them

6; 9t

12. A rooted tree (T, vs) on a set is
[reflexive; symmetric; asymmetrici antisymmetric]



13. The permutation p -
[disjoint; odd;

14. IfZ is a lattice such that a v b = a for each a, b in L,then we have
[a<b; b<a; a<b;

l5

2

234567\
- lis4 s 7 6 3 t)

even;

... if R nR'l :0
asymmetric;

cyclel

b<a I

transitive ]

t6)

A relation R on a set A is
[reflexive; symmetric;

[3s0; 360;

[3; 5;

lf B = {a, b, c} and c = {x: x being positive integers, x3 <100;, then n(B " c):
[6; 8;

If g is the mod-7 function, then g(170):
[o; l;

18. The number of different permutations of the letters in the word ,BHAKTA,

16.

t7.

t9

t2;

,,.

370;
3

o

380I

l0I

3l

is........

A connected graph G with l0 vertices has Hamiltonian circuit if each vertex has degree

7

20. The probability that when two dices are rolled, the sum of the numbers on the two dicebeing seven is .........
ut8; U6; u2lU4
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2

[3 Q." 7 =21marks]

State the Division Algorithm Theorem and define GCD of two positive integers. prove thatif GCD(a, c) = I and c I ab, then c I b, symbols have their usual meanings. 12+2+31

Define a relation and. the complement & inverse operations on relations from a set A toanother set B. If .R and 
^s 

ate relations from A to B, then prove that
O (n\r,S)-' = R-r\-r,S-r and (ii) R\rS = nnS. t3+ 41

Define an equivalencerelation on a setiilow 
!s it related to the partition of that set? Atso,show that the relation R = {(1, l), (1, 2),.(2,.1), (2,2), (i, 4), @:3), (3, 3), (4,,+;1 Oennea

on A = 11,2,3,4) is an equivarent and give itsquotient set. [2+r+ 3+r]

Define a group with example. Prove that the inverse element of a group if it exists, isunique' Also, if G be a group of all non-zero real numbers and let a*b-: 1ib1/2, thenshow
that (G, *) is an Abelian group. \*v, -) 

U +2+ 4l

SECTION "D''
[6 Q. * 4:24 marks]

Forgiven two lattices (Lr, S )and(L2,<), showthat (L, <) is a lafficewhere L=L1xl,
and partial order ( of L is the product partial order.

State the principle of mathematical induction and use it to prove thatI +2 +3 +...+n <(2n+r)2rg,forailnonnegativeintegersn>2. 
[l+3J

Use.Euclidean algorithm to express GCD (d) of the integers 1976 and 1776 asa linearcombination.

a
J

)

4.

5

6

7 Define a Boolean matrix. Compute ,f", O,rr;rO *O a t[,rf?i,r have their usuat

meanings, forthe give matricrr, p=l 0 0 r I ana O =l; ; ; l.l,orJ - L;;rl
8 Find the transitive crosure for the reration R defined on A = u,2,3,4)by {(r, r), (r, 4),(2,2), (2, 3), (3,2), (3, 3), (4, l), (4, 4)).

OR
Define the completeness of a graph with n vertices. Also, draw the complete graph on fivevertices- !"v vvr'rvrv.v 6rsp 

[2+21



9 Solve the recurrence relation: cn = 4 cn_t - 4c,_, with initial conditions cr = I and c2 = l
Also, give the first four terms of the sequence. [3+l]

SECTION "E'
[5 Q.* 2= l0 marks]

Construct the truth table for the Boolean function T : 83 + B determined by Boolean
polynomial P(x,y,z)= (x 

^y)v (x v ( -y ^ 
z))where symbols have their usual meanings

For given non-empty sets A, B, c, show that An (^B u c) = (An 
^B) v (A o c) .

Show that if any 14 integers from I to 25 arechosen, then one of them is a multiple of
another.

10.

I l.

12.

t4.

13. Find the period of the permutation p =

A: {1,2,3,4,5,6\.

(t234ru)
(43s t26) defined on o

Determine the Hasse d-iagram of the relation R defined on A = {1,2,3,4} bythe rule
R= {(1, l), (1,2),(1,3), (1, 4),(Z,Z),(2,3),(2,4),(3,3), (3, 4),(4,4)1.'

o_


