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SECTION "A"
t10 Q.x 1=10 marksl

Fill in the blank space(s) by the most appropriate answer(s):

I If a, denote the nth term of a sequence L,3,5,7, ... . Then the explicit formula for this sequence is ar, =

- 2- Suppose p and q are two statements. Then the statement p + q is logically equivalent to the statement

Let A = B = {'1.,2,4,8}. Then the R-relative set of the element 4, thatis, R(4) =

Let f : A + B be a function, and 19 be an identity function on B. Then la o f -

SupposeA={(a,a)laeA}beanequalityrelationon.A,andRbeanarbiraryrelationonAsuchthat
then R is a reflexive relation on.A.

6. The degree of the vertex c in the following graph

3.

4.

5.

c

d

is

e

8

7. Let G and 61 be two goups with their respective identity elements as e and c1, ortd consider a
homomorphism/ z G + G1. Then f(e) -

Consider a set of natural numbers N, and define a relation R on N be a R b = a < b for all a, b e N.
Then the least element of N is _ under the relation R.

9 If e is an identity element of a monoid (M,"). Then e is

L Z

ZL

3

3 ,r= (l10. If po - ( ) and 3 l) U. ,*o permutations on a set.A = {1,,2,3}.Then ps o p7 =

a



SECTION "B''
tlO Q.x 1 = 10 marksl

Fill in the blank space(s), DO NOT TICK, by choosing the most appropriate answers from among the given

ones.

1 1. The number

integers.

[-1; 0; l;

is identity in the semigroup (V,,+), where Z is the set of

ml

tZ. Let Dndenotes the collection of all positive integer divisors of n. Then is the

Boolean algebra.

lDs; Dzo i Dqo i Dzro 1

13. SupposeAC[J,andf6U-{0,1}isacharacteristicfunctionofA.Thenfn(u)=-,ifuC'A.-
[- 1; 0; 1 rcl

14. The base 4 representation of the number 115 is

t(302)+; (2oZ)4; (303)4; (103)4 l

15. If each vertex of a graph has the same degree as every other vertex, then the graph is said to be a

[connected; complete; discrete; regular]

16. Consider the following Hasse diagram of a Poset

5

2 3

The LUB({2,3]r) -
t6; t2: 3: does not exist l

t7. Suppose Mpbethe matrix relation of a transitive relation R, then Mp Q Mp=

I Mn-, i Mn; Mnr; Ma* 7

1g. If 6 colors are used to paint 49 cars, then at least 

- 

cars will be of the same color'

[6; 7: 8; 9]

19. A semigroup that has an identity element is called a

[groupoid; sub-semigroup; monoid; group]

20. Let a be an integer and let p be apositive integer. lf pla, then p = .

ILCM(a,p); GCD(a,p); LUB(o,p) ; GLB(a'p)l
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SECTION "C''
[3 Q.x 7 =2l marks]

Define a partially ordered set. l-et (A,Ri and (8, Rs) be two partially ordered sets. Then, prove that
(A x B,R)is a partially ordered set with product partial order R defined by

(a,b)R (a',b') a a Raa' and.b R6b'
where a,e'e Aand b,b'e B.Also, let.A - R,bethesetof realnumbers,anddefine aRa' <sa<a',
where < is the usual less than equal to in IR. Show that (4, R) is a partially ordered set. lI + 4 + 2)

OR
Define a Lattice. lf. (LtuRt) and (Lz, R) are lattices, then prove that (L, R)is a lattice, where L = Lt X
L2, artd the partial order of L is the product partial order. [1 + 6]

Let o,b e Z+, the set of positive integers, then prove that GCD (a,b) x LCM (a,b) : ab. Verify this
result for a = 540 and b = 504. 15 + 21

Define converse, inverse and contrapositive of an implication p ) q. When an argument is said to be
valid? Show the validity of the following arguments

If you invest in the stock market, then you will get rich.
If you get rich, then you will be happy.

,'. If you invest in the stock market, then you will be happy. 12+5)

SECTION "D''
[6Q.x4=24marks]

I-etZ+beasetofpositiveintegers,anddefineanoperationonZ+bya*b=a+b+abforalla,be
Z+. Show that (Z+,*) is a semigroup.

OR
Let G be a group, and a,b,c e G. Prove that (r) ab -* ac + bc, (ii)(ab)-\ - b-La-L, where the
symbols have their usual meanings.

Draw apicture of the graph G = (V,E,y), where V = {a,b,c,d,e}, E = {€t,€2,€3,€4,€5,e6 }, and
y(e) = y(e) = {a,c},y(e) = {a,d},y(e) = {e,c},y(e+) = {b,c} andy(e) = {e,d}.

LetA = {1,2,3,4,5,6},andp : (1 
3

(a) Write p as a product of disjoint cycles.

(b) Computep-7.
(c) Compute p2.

345
512 3) "apermutationon.A.

6.

(d) Find k such thatpk = 1A, the identity element on.A



7 Define Least upper bound and Greatest lower bound. I,r.:t B : {c, d, e}, then find, if they exists

(a) All upper bounds of B.

(b) Al1 lower bounds of B.

(c) The least upper bound of B.

(d) The greatest lower bound of B
from the Poset as shown in Figure below:

h

b

LetRbearelationonA = {L,2,3,4}givenbyR = {(a,b), (a,d), (b,a), (b,c), (b,d),

(c,b), (d,a), (d,b)j.
(a) Determine Mp, the matrix relation of R.

(b) Determine whether R is reflexive, irreflexive and symmetric with reason.

Consider A={1,2,3,4,8}andR cA x,4bearelationonAdefinedby aRb <+'a*b < 9for

a,b e,4. Find the relation R, and its digraph.

..E '

[5Q.x2=l0marks]

Let R bethe setof realnumbers, andabinaryoperation * on IR be defined by a* b =+. Findthe

identity element of lR. under the binary operation *, if it exists.

11. Find an Euler path in the graph given below:

E

C

e

L

8.

9

10.

D

12. Consider the Boolean matrices .A =
sl

Find the Boolean product

B

If p and q are two statements, show that - (p v q) = (- p) A (- q)

L

0

0

1

0

1. il
r-0

g = lr
Lr

and
t
1.

0

AOB

t3

14. Let a,b,c EZ+.lf alb andalc, then prove that al(b + c)


