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PART A — (15 x 1 = 15 marks)
Answer ALL questions.

Choose the correct answer :

The binary relation { (1, 1), (2, 1), (2, 2), 2, 3),
2, 4), (3, 1), (3, 2) } on the set (1, 2, 3} i8

(a) Reflective, symmetric and transitive
(b) Irreflexive, symmetric and transitive

(c) Neither irreflexive
transitive

reflective, nor but

(d) Irreflexive and antisymmetric

A e

Determine the solution of the recurrence relation
F_ =20F, ,-25F, , where F, =4 and F, =14.

(a) a,=14*5""

() o, =T7/2%2"-1/2%6"

© a, =T7/2*2"-3/4*6™
() a,=3%*2"-1/2*3"

How many ways are there to arrange 7 chocolate
biscuits and 12 cheesecake biscuits into a row of
19 biscuits?
(a) 52347
(c) 87658

(b) 50388
(d) 24976

How many ways are there to divide 4 Indian
countries and 4 China countries into 4 groups of 2
each such that at least one group must have only
Indian countries?
(a) 6

() 12

(b) 45
@ 176

A square matrix A =[a;]_, if a; =0 for i <j then
that matrix is known as

(a) Upper triangular matrix

(b) Lower triangular matrix

(¢) Unit matrix

(d) Null matrix
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11.

12.

13.

14.

{c) 49

The time complexity of computing the transitive
closure of a binary relation on a set of n elements
should be

(@) O(n)
© O o)

(b) O(logn)
(d) 0O(n*)

A function is said to be if and only if
f(a)=f(b) implies that a=5 for all a and b in

the domain of f.
(b) One-to-one
(d) Many-to-one

(a) One-to-many
(¢) Many-to-many

—(p © q) is logically equivalent to
(a) peo—q (b) —-perq

(©) -per—q (d) —qe>-p

Let I’: This is a great website, @: You should not
come back here. Then ‘This is a great website and
you should come back here." is best represented
by?

(a) ~PV~Q ) PA~@Q
() Pv@ d PAQ
Consider the recurrence relation
a,=4,a,=5n+a,,. The value of a, 18
(a) 10399 (b) 23760
(c) 75100 (d) 53700
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Let A order (axb) and Border (cxd) be two
matrices, then for AB to exist, correct relation is
given by?
() a=d
() a=b

(b) b=c

d) c=d

If for a square matrix A (non-singular) and B, null
matrix O, AB=0 then?

(a) Bis a null matrix

(b) Bis a non singular matrix

(c) Bis aidentity matrix

(d) Bis a singular matrix

The maximum number of edges in a bipartite
graph on 14 vertices is
(a) 56 (b) 14

(d) 87

G is a simple undirected graph and some vertices
of G are of odd degree. Add a node n to G and

make it adjacent to each odd degree vertex of C.
The resultant graph is .

(a) Complete bipartite graph
(b) Hamiltonian cycle

(¢) Regular graph

(d) Euler graph
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16.

18.

22.

23.

Ina__ the vertex set and the edge set
are finite sets.

(b) Bipartite graph

(d) Connected graph

(a) Finite graph
(¢) Infinite graph

PART B — (5 x 4 = 20 marks)
Answer ALL questions, choosing either (a) or (b).

(a) letA={1,2,3 4)and {3, 4,5, 6}

Find the elements of each relation R stated
below. Alzo, find the domain and range of R.

(i) aRb ifandonlyif a<bh
(i) aRb if and only if a and b are both odd
numbers.

Or
M) let A={a,b,dl and R-={ad) (a,d),
(b;d), (d,a), (d,d)} be a relation on A. Draw
the digraph of R.
(a) Prove [(A - B)a A]— B is a tautology.
Or
(b) Write down the rules of the well-formed
formulas.

(a) Check that a@,=2"+1 is a solution to the
recurrence relation a, =2a, , -1 with g, =3.
Or
(b) From a bunch of 6 different cards, how many
ways we can permute it?
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(b) Show that the function f(x)=x* and
gx=x1/3 for all xeR are inverses of each
other.

(a) Construct the Truth Table for

(Pv@)A[R)-(@—R).
Or

(b) Obtain the prinéipa.l disjunctive normal forms
of

® |Pve;
(i) (PAQ)V(‘IPAR}V(QAR).

(a) Solve the recurrence relation

F, =5F, ,-6F,, where F;=1 and F,=4.
Or

(b) Twenty batteries will be put on the display.
The types of batteries are: AAA, AA, C, D, and

9-volt.
(i) How many ways can we choose the
twenty batteries?

(ii) How many ways can we choose the
twenty batteries but be sure that at least
four batteries that are 9-volt batteries?

(iii) How many ways can we choose the
twenty batteries but have no more than
two batteries that are 9-volt batteries?
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19. (a) What are the special types of matrices?

Explain.
Or
(h) Verify the Cayley Hamiltan Theorem for the
2 -1 2
matrix c=|-1 2 -1}.
1 -1 2

20. (a) Show that a connected graph G with n
vertices has at least n—1 edges.
Or
(b) Find a Hamiltonian circuit for the following
graphs G, and a Hamiltonian path for G,.

b 22

PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

21. (a) Find a non-empty set and a relation on the set
that satisfy each of the following combinations
of properties. Simultaneously, draw a digraph
of each relation.

(i) Reflexive and symmetric but not

transitive.
(ii) Reflexive and transitive but not
antisymmetric.
Or
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24.  (a) Describe the Cayley-Hamilton theorem in
matrix.

Or

(b) Solve the following linear equations by using
Cramer's Rule

x+y+z=6
x-y+z=2
x+2y-z=2

25. (a) 'Test whether the graph given in figure has an
Euler line. If so, find it using the algorithm.

D

(b) Explain the matrix representation of graphs.
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