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ELECTIVE COURSE : MATHEMATICS
MTE-13 : DISCRETE MATHEMATICS

“Time : 2 hours Maximum Marks : 50
Weightage : 70%
Note : Question No. 1 is compulsory. Attempt any four
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questions from question numbers 2 to 7. Calculators are
not allowed.

1.  Which of the following statements are true and 10
which are false ? Justify your answer.
(@) [P—-Q)A~Q]—>~Pisa tautology.
(b) 5 has a self conjugate partition.

_ .2 :
() aj=ap-1 +ta,_-3,_33,_4 is a

homogeneous recurrence relation.

(d) For every n > 4, there is a 3 - regular graph
on n vertices.

(e) The statement ‘If every odd number is a
prime, then every square is a rectangle’, is a
true statement.

2. (a) Reduce the following Boolean expression 3
into DNF.
~pr~qQVv(pAa~rT)

(b) Let a, denote the number of ways of 3

climbing a staircase with n steps such that
one step or two steps are taken at a time.
Find a recurrence relation for a,, along with
initial conditions that would be required to
solve it.
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3. (a)
(b)
(©)

4. (a)
(b)
(©)

5. (a)
(b)
(c)
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Give an example of a graph that satisfies
the conditions of Ore’s theorem for a graph
to be Hamiltonian. Give a Hamiltonian cycle
in your example. Is Ore’s condition
necessary also ? Justify your answer.

If a four digit number is chosen at random,
what is the probability that the product of
the digits is 30 ?

Solve the recurrence

a,=a,_q+t2a,_, nx2

with initial conditions ag=0, a; =1.

Show that x(G) >3 for a graph G, it contains
an odd cycle.

For a sequence {a} with a, = 2a,_;+n,
n > 1 and ay=1, find the generating
function associated with this sequence.
Find a particular solution for the recurrence
relation

a,—ba,_;+8a, _,—4a, ;=2",n2x3

Use the method of proof by contradiction
to show that, for x € R, if x3+4x?+5x=0,
then x=0.

Write negation, converse and contrapositive
of the proposition. “If two numbers are not
equal, then their squares are not equal”.
Use the Pigeon hole principle to show that,
in a graph with at least two vertices, there
are at least two vertices of equal degree.
Use the method of telescoping sums to sum
the infinite series




6. (a) Find the Boolean expression corresponding 2
to the logic circuit given below :

SRR
=D

C

(b) Let G bea graph with n vertices. Prove that, 5
if G is a tree, then G is acyclic and has n- 1
edges.

(c) An insurance company classifies its policy 3
holders according to age and marital status
of the 500 policy holders surveyed, 350 are
married, 110 are married and less than 25
years of age, and 60 are unmarried and are
25 years of age or older. How many of the
500 policy holders are less than 25 years
of age ?

7. (a) Use mathematical induction to prove that, 4

for n=1,
IX1+2%x21+ .+nXnl=(n+1)!-1

(b) Nine people enter an elevator. At each of 3
the three floor stops at least one person
leaves the elevator. After the three stops,
the elevator is empty. Find the number of
ways in which this can happen.

(c) If 17 points are chosen in an equilateral 3
triangle of side 4 cm, show that you can find
two points at a distance of at most 1 cm.
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(a) [(P—>Q)A~Q]—~P T8 Y T
(b) 5% WHEEGH! faueH g €

— A2
() ap=ap-1ta,_ja,_za,_ I qRgta

BECRS

(d) T&F n>4% faC o oWel w3 - Fafm e
BT

(e) ‘At Y% fawq HEAr 79T &, O Y& o
TF A 8, I8 9 YA B

2. (a) fFrfafEd geiom =9 %1 DNF § 9969 3
HIFAT :
(~pA~qVvpr~r)
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(b) Wman,nmwmﬁa@% 3
Tl &1 Hem @ Tl s € Sele uw
g o UF A F e we TR 8 | a H AT
TR Ty 910 T F Y- 3H TG FA
% foru S yrfue wfaey o saEu)

(c) U& UH UTH &1 IqeX0 SIfSQ & UM% & 4
et e & fog o & yoig & giael
T HTE F@ B AU I H eI
Tk oft e o IR F gfaey sifard o §2
A9 IW &I I FIT |

3. (a) HfE Uw =W 3 avell wedl Agesd A st g, 4
a1 gHET F Wil § T 3l &1 [oAwa 30
qm?

b) IRfaw gfqdy ay=0, a,=1 9t gREf 4
an=an_«1+2an_2'n227ﬁgﬁaﬂml

() femmu f& afc a% G & fay x(G) >3, as ggH 2
foom =k enfas g

4. (a) TIFHH (a ) ¥ FoaG TAF WA F1G wifoQ &l 4
an=2an_.1+n,n213ﬁ'{ao=1
(b) YR Hew 3
an=5an_1+8an_2——4an_3=2“,n23'a?
o foriw 7@ s i
(c) ofafduy g suufa =t fafy @ fggee & 3
xeR,a?ﬁ;IEx3+4x2+5x=O,?l\'lx=O.

5. (a) Tr=AfafEs wem o foy, faem ok yfafafas 3
fafgu | ‘‘=afe < gead gam & et a9 37
it oft gEE TR w
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F § 3 60 stfanfea ik 25 a4 a1 39 a
39 % 1 500 uiferdtanes & 9 fvaq 25 99 @
F G H &2

A ST BN fag ST ff, n>1 &
ferg,

1x11+2x21+ .+nXnl=(n+1)I-1
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(b)
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