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BACHELOR’S DEGREE PROGRAMME (BDP)

Term-End Examination
December, 2012

ELECTIVE COURSE : MATHEMATICS
MTE-13 : DISCRETE MATHEMATICS

Time : 2 hours Maximum Marks : 50
Weightage : 70%

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 answers with a short

proof or a counter - example.

(a) There can be a simple graph on n vertices,
with all degrees distinct.

(b) Theedge connectivity of the following graph
is 2.

>

() The number of (m+n)-digit binary
sequences with m 0’s and n 1’s such that no
two 1’s are adjacent, where n=m+1 is
C (m+1, n).

MTE-13 1 P.T.O.



(d)

(e)
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a,+ Ja,_1 +a2 _,=0 is a homogeneous

linear recurrence relation.
“Every real number is the square of another
real number” is a proposition.

Show, by mathematical induction, that 3
divides n (n+1) (n+2) for n=1.

n n+1 n+1

Prove Y. K? = +2 .

- 2 3
=1

Draw two non-isomorphic, connected,

3-regular graphs on 8 vertices. Justify the
non-isomorphism.

Find the coefficient of x?° in the expansion
of (1+ x5+ x7 + x9)1000,

Set up a recurrence relation for the n-digit
sequences of numbers using only the
integers {1, 2, 3, 4, 5} and having an even
number of 4's.

Check whether or not the following graph
is non-planar.



4. (a) How many distinct solutions are there of 2
x| +xy+x3+x,+x5=15in Z¥, the set of
positive integers ?

(b) In how many ways can the integers 1, 2, 3, 2
4,5, 6,7, 8 be permuted such that none of
the integers 3, 5, 7 and 8 will be in their
natural position.

(c) LetX=({1,23,5 610,15 30}, for a, b e x, 6
define
aAb = lem of a and b and
avb=gcd of a and b.
Check whether or not X is a Boolean algebra
with respect to the operations v and A.

5. (a) Give a direct proof of the statement, 2
“If x and y are odd, then x.y is odd.
(b) Solve recurrence relation 5
a,—-na,_;= (-1 n=1, using

exponential generating functions.
(c) Construct an Eulerian, but non- 3
Hamiltonian, graph on six vertices.

6. (a) Write down the truth table for 3
PvQ) A (Q-~R).
(b) Draw three non-isomorphic spanning trees 3
of the following graph, with justification.
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(c)

7 (a)
(b)
(c)
(d)
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Find the general solution of the recurrence
relation a =3 a,_;+3.2". Also find the
solution when a; =6.

Find the chromatic number x (G) of the
following graph G. Also find the colour
classes for a colouring of the graph with
X (G) colours.

a

e d

Write the following argument in symbolic
form. “Either I shall go home or go to the
library. I shall not go home. Therefore, I
shall go to the library”. Also test the validity
of this argument.

Find the number of permutations of the
letters of the word ASSESSMENT, taken all
at a time.

If G (X) is the generating function of the

sequence { ak}:=0 , what is the generating

function of the sequence 0, a;, 0, as, 0,

as, ... ?
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(d)

(e)

(b)
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a,+\Ja,_; +a2,_,=0 TH |uud fa®
TR Feiy 2|

"yce aTafad HEA Tad aredfaE S #
T4 2, I8 T A B

T ST g feEmsT R n=1 % forg 3,
n (n+1) (n+2) = fasfea war &)
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4. (a) wARHF qUiw & @RgwA z+t A2

x1+x2+x3+x4+x5=1535 fopan 21erm- 3t
T M ?

(b) qUiHI 1, 2,3, 4,56 7 8F fFa qliw & 2
FH= T s gsar & for quifi 3, 5, 7 3 8
F Qi off gt wrepfae feafa & 7 81

(c) WM ST X=(1,2356 10,1530, a be 6
x ¥ U anb= a 3R b H TYIH THIEAH
ARavb= a 3R b FH1 AT FHTTEAH IR
FHITT |
Sitg wife fF X, v 3R A Hiwae & amy
e sfsrarel € 4 T |

5. (a) “ofe xRy famm g, qEaxy M R, w2
EIR LR LRSI 1
(b) <SR! ST HE AN FXd gL, TR §eir - 5
a,—na,_¢{= (-1)" n=1 %1 T TS|
() ©E vl W T L& W SR S AFgeE A 3
8, T g A 9

6. (a) (PvQ)a(Q—~R)¥F fau ¥ WRvfl 91T | 3
(b) frefeafad ITe & 4 wfed dF Aedril ss - 3
& JIRY, ¢

>
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(d)
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TR Gt a =3 a__, +3.2" & TH g

T HIFTT | T & off 1 BT ST a, =6.
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