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BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination
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D125

ELECTIVE COURSE : MATHEMATICS
MTE-13 : DISCRETE MATHEMATICS

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

Note : Question no. 1 is compulsory. Answer any four
Questions from questions no. 2 to 7. Use of
calculators is not allowed.

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

(i) The order of the non-homogeneous
recurrence relation a2 = a, _ 1+ 3121—2 +n
is 22, | B
(ii) The graph K3 ¢ is Hamiltonian.
(iii) Every natural number has a self-conjugate
partition. ' |
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(iv) The contrapositive of “If Venkat buys a new

V)

2. (a) Simplify the Boolean expression
f(x,, Xy, Xg) =
(xlA x’3/\ x;)v(xlA xé Ax4)v(x1Ax3A x’4)
and draw a circuit for the simplified
expression. 4
(b) Find the general solution of the recurrence
relation :
a,—4a, ;+5a, - 2a,_g=1+2" 6
3. (a) Check whether or not the following graphs
are isomorphic. If so, state the isomorphism
between them. 2
Xl Xz a1 a2
X4 X3 a4 ag
MTE-13 2

book, then Bano will not study MTE — 13” is
«“If Bano buys a new book, then Venkat will
not study MTE — 13”.

The expression (x; A X5 A Xg) V (%) A X5 A Xy)
is in DNF.




(b) How many distinct solutions of the linear
equation, X, + X, + X3 + X4 + X5 = 11 are

there which are
(i) in non-negative integers ?
(ii) in positive integers ?

Give reasons for your answers. 2

(¢c) Prove that every tree with two or more
vertices is 2-chromatic. 2

| (d) Find the conjunctive normal form of the

Boolean expression

fx,y,2)=(xAy)V (XA 2). 4

4. (a) Show that the following graph is Eulerian by

producing an Eulerian circuit in it. 2
Vi
V2 A
V3 V5
V4
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(b)

(c)

(d)

5. (a)

(b)

MTE-13

Show that ~(~(~pAqQ V~r)=~pAQqAT,
without using the truth tables.

A TV survey gives the following data for the
people watching TV programmes :

60% watch programme A, 50% watch
programme B, 47% watch programme C,
28% watch programmes A and B, 23% watch
programmes A and C, 18% watch
programmes B and C, and 8% watch all the
three programmes. What percentage do not

watch any programme ?

If a book costs T 150, a, copy book costs T 10
and a pen costs T 5, write the generating
function for the number of ways of

purchasing all these items with ¥ n, where
neN.

Using the generating functions, solve the
recurrence a, —a,_; —6a o, =3"forn2>2,

where a =1, gl =2.

A single card is drawn from a pack of
52 cards. What is the probability that it is

either a diamond or a face card ?

4



(c) Show that the following graph has no
' Hamiltonian cycle. 3

6. (a) Using the principle of mathematical
induction, prove that 25 is a factor of
720 4 (23@-Dygn-1yyn e N. . 4

(b) Ifthe recurrence
U, +€ U, ;+Cyu, o =an+b has a general
solution, u = A3™ + B2" + 5n — 1, find a, b,
c; and c,. 4

(¢) Prove that, given any 7 consecutive natural
numbers, at least two numbers will yield the
same remainder on division by 6. 2

7. (a) Express 3x* + 2x3 + x in terms of [x],, [x]5,
[x]zand [xl. IR _ S 5

(b) State Euler’s formula for a planar graph.
Show that the number of edges in a
connected planar graph with 20 vertices is at
most 54. 3
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() Find the edge connectivity of the following
graph : ' 2
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C ¥ T 1 ARG 81 T . 2 87 F & g wrw vt
| & I T | Fopiet & FAT F A TEE |

1. Fafafga & @ #98 =@ g7 §, it =kl
Sgey ? Gl Iquf AT TeIETERT GRT 9 I hi
gfee Hifsrg | 10
1) mwma%=an_l+ag_2+n
$ Hife 228 |

i) S K, ¢ fweh |

(i) YF WFHd G F UF WEgH R
21
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Gv) “aft e b % W wlgm B, a §E
 MTE - 13 & wft” @1 wfafeafos “afe =
T T8 e @hedt 8, d de MTE - 13 &

TR’ R |
) m(xlezAx3)V(x1Ax2Ax4)
i wamT gwEE (DN A 2 |
2. (%) T =®
f(x,, x), x5) =
(xleéAx;)v(xle'zAx4)V(x1Ax3A x;)
% WA I i wa e gu =ie * fag
ek qRuY ST | 4
(@) gty dev
a - 4an1+5an2—2an_3_1+2na;ramw
A 919 hifv | 6

3. (%) v e 6 = R gu o% gt & o
T | gt goaed &, @ % 9 geuwmar

9dise | 2
X X2 a1 a2
X4 X3 8.4 a3
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(@) Waw T x, + %, + x5 +x, + x5 = 11 %
fr fa @i &
@ m{"ﬁﬂ?%?

G) e E 2
319 Il & w0 AR | 2

() fog B 5 A W A & e et A
T g4 2-affs dar @ | 2

(=) El\aﬁ"”s’j@rﬂ;f(x,y,z):(xAy) VEAZ &
TS JamT §9 g hif | 4

4. (®) T oNgetm Ry e femr &

fFrafafes me faelim g | 2
Vi
Vg Ve
V3 V5
V4
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(@)

()

5. (%)

(@)

MTE-13

|y gt <1 v feen fomn femmse f
~(~(~pAq)V~r)E~pAqAr.

s A, ghdgw # @ fH Af. @ H
3ed & A Frefefaa € -

60% TN HEHA A 3G &, 50% FRIHEA B @A
&, 47% SN C @A §, 28% HRHA A 3R B
T &, 23% sFH A 3k C @ &, 18%
FFH B 3 C 2@a & IR 8% vt di
HiFH @A § | sane fha gfewa | B8 ot
FriHH TE & |

IR & gF H Fiwa T 150 §, T bl
T B himd T 10 2, R Th 9 it FEa
T5% @ T oY oft agd wligy & adil
$ e ¥ fIu I wed fafay, F@f ne N
2

TH BOH O WH TN
a,—a, ;-6a, ,=3%n>2 ¥ forg,
& i, Tefag=1,2, =28 |

52 gl <l a9 il e H | UH g Fepren
STt & | o Wit R T 98 © € @ aen R
1 ™, N T ST FTA gl B 2
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(M) ﬁasnﬁsﬁm%mmﬁaaém%ﬁﬁ

o6 T8 2 | 3
Vi _ Vo
7 Vo7
Vs
V7 e
vg vy
6. (m)nﬁﬁammmmmmﬁmﬁ#
© o5@tn e N& forg 720 4 (23 -1  gn-1) &
TGS ? | 4
(@) af grghy
un+c1un1+c2un2-an+bﬂamiﬁz'ﬁ
u, = A3" + B2" + 5n - 1'% @ a, b, c13ﬂ'(c2
%mmﬁﬁml 4
() g i B f6=E 7 s wipa FEedl A
J FU--FH 2 geand U § N 6§ W
G ATHS T Bl R | 2
7. (&) 3x4+2x3+x33[x]4,[x]3,[x]23ﬂ'{[x]a;qaﬁ
=6 HIRT | 5
(@) wwaeia e & forg ofaer #1 ¥3 foifw
@it % 20 vl o & weg gHaca %
% arferran 54 HR Bt € | 3
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