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MTE-13 : DISCRETE MATHEMATICS

Time : 2 hours Maximum Marks : 50

Note : Question No. 1 is compulsory. Do any four questions
from question numbers 2 to 7. Calculators are not
allowed.

1. Which of the following statements are false and 10
which are true ? Justify your answer with a short
proof or a counter example.

(@) The statement “x2_1=0 has a real root” is
not a proposition.

(b) The Stirling number Sr~1=C (n, 2).

(c) Nobipartite graph with more then 5 vertices
is planer.

(d) The generating function of the recurrence

relation
X

e
np2 ~3an41 t22,=018 79y (og)
(¢) A Hamiltonian graph cannot have a cut
- vertex.
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2.  (a) Reduce the Boolean expression

YA (x v ({yaz) into CNF without making
a table.

(b)  Find the number of ways that four Indians,
three Americans, three Pakistanis and two
French can be seated in a row so that all
persons of the same country are together.

() Determine whether the following graphs
are isomorphic. Justify your answer.

PN i

3. (a) Using Pascal’s triangle, find binomial
coefficients for n=8.
(b)  Find the sum of the series

i(n+2)2=£+£+£+ L)
n! or 1t 2v U n!

using exponential generating functions.
(c) Construct a graph whose vertices have

degrees

6,54432221,1.

4. (a) Prove that there is no rational number
whose square is 30.
(b) - If a five digit number is chosen at random
what is the probability that the product of
the digits is 45 ?
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(c) An English word is called a palindrome ifit 3
reads the same whether read from left to
right or from right to left, ROTOR for
example. Let a, be the number of English
words of length n; not necessarily
meaningful which are palind.rorries. Set up
a recurrence for a, giving the initial
conditions.

5. (a) Draw the logical circuit for the boolean 3
expression [ (xvy)az]v(yA2).

(b) Suppose that the sequence {a}yzohasthe 3
generating function A (z). Prove that the
generating function B (2) for the sequence
{b,},>0 where b =a,—a,_q, n=1 and
by=4ay is given by B(z)=(1-2) A (2)-

() Prove that every planar graph is 4
6 - colourable.

6. (a) Explain the terms: 3
Disjunctive syllogism and hypothet1ca1
syllogism. Illustrate them by examples.

(b) Write all self conjugate partitions of13and 3
draw their Ferrar graphs.

(c) Find the complete solution of the recurrence 4
relation ‘

an=2an_l_3n, n:= 1 With a1=11.
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(b)

(©)
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Show that chromatic number of Petersen
graph is 3. Give also a 4 edge colouring of
the Petersen graph.

Test the validity of the argument: If 11 is
less than 8, then 11 is not a prime number.
11 is not less than 8. Therefore |
11 is a prime number.

Let m be a positive integer whose distinct
prime factors are P1, P2----s Py Prove that
the number of integers between 1 and m
which are relatively prime to m equals

(202)-()
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(d)

(e)
2. (a)
(b)
(©)
3 (@)
(b)
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