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The figures in the margin indicate

Jull marks for the questions.

1. Answer the following as directed :

(@)

(b)

(c)

1x10=10

Isolated vertices are vertices with
degree. (Fill in the blank)

If the cardinalities of two sets are same,
they are called sets.
(Fill in the blank)

A relation R on set A is called
relation if xRy implies yRx, Vx € A and
VyeA. (Fill in the blank)
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d .
(d) In any tree (with two or more vertices),

(e)

()
(h)
(i)
0)

PEEREET T T

there are gat least

t
Vertices, pendag

(Fill in the blank)

correct translation of the
g statement into mathematical

What is the

followin

logic ?

“'Sorne real numbers are rational.”

(:) 3x (real (x) v rational (%))

(z'z.). Vo (real (x) - rational (x))

(z'u) 3x (real (x) A rational (x))

(W) Vx (rationg (x) — real (x))
(Choose the correct op tion)

The
corr '
€Ct recursive definition for
S€quence 155, 52 53 -
S

. 1S
(i)
(ll) a, =1-.
: 1’a’€+1=5flk,fork21

(Hi (b =il
(') 17 3% =5a, fork 21
w =1-

} ot 1’C'"Jc+1=

a =1:
; 1’ak=5ak:fork21

Say,, ,fork>1
What i (Choose the correct option)
i 1S ‘contradictiop’ in logic ?
efine the R !
e e' the Big Omegg (Q) notation.
Atis “tautology »

W 18 ‘ol
hat ig Simple graph’?

2

Define the following terms :

()

(@)

(iii)
(iv)
(v)

2x5=10
Disjoint set

Recurrence tree

Asymptotic notation

Planar graph

Spanning tree

Answer any four of the following: 5x4=20

(@)

(b)

(d)

What is pigeonhole principle? If 7
colours are used to point 50 bicycles
then at least how many bicycles will be
of same colour.

Using the principle of mathematical
induction prove that for any positive

integer n, 6" —1is divisible by S.

What do you mean by normal form in
logic ? Obtain the principal disjunction
normal form (PDNF) for the formula

(~p—->7)Aa(g e p)

Define ‘rank’ and ‘nullity’ of a graph.
Calculate the rank and nullity for the
graph in Fig. 1:

b e e
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(e) Solve the recurrence relation
a, =3a, -1, n>1, given a,=1

() Define the principle of inclusion and
exclusion for two sets A and B.

If [AUB|=12, AC B and |A|=3
then calculate the value of | B|.

4. Answer any four of the following : 10x4=40

3

(@) (i) Define a partial order relation.
If a relation

R= {(11 1)1 (2: 2): (3: 3): (1: 3): (2, 3)}

on set A={1,2,3}, determine

whether R is partial order relation
or not ? S5

(i) A team of four players has to be
selected from six boys and four
girls. How many different ways a
team can be selected, if at least one
boy must be there in the team ?

S
(b) (i) Write the following statements
using quantifiers : 5

(1) All cats are dogs.

(2) Cats are not dogs.
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()

(@)

()

(@)

(3) Not all cats are dogs.

(4) There are cats that are not
dogs.

(5) Something is eitheracatora
dog.

Define the logical equivalent. Shov;

that

(P - Q)A (P —>~Q) =P

What is Hamiltonian graph' ? Draw
a graph that has a Hamiltonian
path but does not have a
Hamiltonian circuit. 5

What is isomorphism of two
graphs ? Aré the two graphs G, and

G, in Fig. 2 isomorphic ? Why ?
5

Fig. 2 Gy
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(d) () Whatisa valid argument ? Use any (g9 (i) Define the Kuratowski’s two graphs
method to show the following : diagram
argument is valid : 5 ks and ks 3 with proper diagram.

S

~1¢93<-)~p (ij) Prove that, ‘the complete graph of

g five vertices is nonplanary’. )

. e ¢ ic diff e’

(i) What is spanning tree ? Prove that (h) (1) Ejg?:ett%?ff:gg?gi} ivf; Sftzn(%y
eve ected h . -

oneIZp?nr;i; ge tr(:,gg _ap e Ieasst using Venn diagram representaﬁonli

(e) (i) Define the asymptotic notation in
detail. Calculate the Big (O), @) 1f A={1,2,3},B={56},

Big (Q) and Big (©) for C =(2, 3), then find—
S0 h2
f(n)—5n +n. S (a) (CXB)—(AXB)
(i) Define the countable infinite set 6
and uncountable infinite set with () A@BOC
proper example. 5
(/ (i) Show that
n
I U :i%),
for n e V, by using the principle of
mathematical induction. 5
(i) Show that {a,} defined by
a, =42" +7:3" is a solution of the
recurrence relation
. an —San_l +6an_2 = 0 5
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