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MTE-13 : DISCRETE MATHEMATICS

Time : 2 Hours Maximum Marks : 50

Note : Question No. 1 is compulsory. Answer any
four questions from Question Nos. 2 to 7.

Use of calculators is not allowed.

1. Which of the following statements are True and

which are False ? Justify your answers : 10

(1) The number of possible outcomes obtained

by throwing a dice 7 times is 76.
(i) n? +289 > 34n forall n>18.

(i) The graph K, 5 is Eulerian.

@iv) “2M +1 is an even number for infinitely

many values of m € N” is a proposition.
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(v) The generating function of the

recurrence relation, a,,, —5a,,4 +6a, =0

is 22 -52+6.

(a) If a 5-digit number is chosen at random,
then what is the probability that the
product of its digits is 54 ? 3

(b) Check whether or not there is a complete

matching in the following graph : 2
A P
B Q
C R
D S

(coc Let B be a Boolean algebra. Let
f :B2—>B be a function defined by
f(0,00=0, f(0,)=1, f(L0 =1 and
f(1,1) =1. Find the Boolean expression in

DNF specifying f. Further, find the CNF of
f also. 5



(a)

(b)

(©

(a)
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Find a particular solution of the recurrence

relation : 4
a, —8a,_4 +16a,_, =34"(n>2).

Draw a connected planar 3-regular graph
with 8 vertices. Also find the number of

regions in this graph. 3
Determine the number of integer solutions
of the equation y; + Y, + Y3+ VY, +Y¥5 =10,
yi 20Vi=12,..,5 Hence determine the

number of positive solutions of the

equation above. 3

Find % (G) for the following graph G,

justifying your answer. Further, check

whether G i1s critical or not : 3
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Draw the Ferrar graph of the partition P,
2 H9+6+3+2. Also write the conjugate
partition of P. Hence decide whether P is

self-conjugate or not. 3

Using the generating function technique,
evaluate the following sum : 4

Zn:r-3r-C(n,r).

r=1

Check whether the following argument is
valid or not : 5
~p—>-q
r—p
r
o q
How many positive integers < 2000 are not

divisible by any of 5, 7 or 11 ? 5

Consider the sequence of integers 2, 3, 4, 5,
6, 7, 8. How many permutations of this
sequence are there in which 3, 5, 7 do not
occupy their original position in the

sequence ? 2



(b)

(c)

(a)

(b)

(©

(d)
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Use the method of proof by contradiction to
show that, for x e, if x3+2x2+3x =0,
then x =0. 3

Find the solution of the recurrence relation :

a, =13a,_, —12a,_3(n = 3)

with the initial conditions a; = -1,a =8

and a2:0. 5

Is it possible to construct a graph with
10 vertices in which four vertices have
degree 2 each, three vertices have degree
3 each and the remaining vertices have

degree 1 each ? Justify your answer. 2

Use mathematical induction to prove
that : 4

2n? > (n+1)? forall n>3.

Let a, be the number of ways a set with n

elements can be written as the union of
two disjoint non-empty subsets. Give a

recurrence relation for a,. 2

Give a non-Hamiltonian Eulerian graph,

with justification. 2
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