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

0118z June, 2014

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  question numbers 2 to 7.
Calculators are not allowed.

1. Which of the following statements are true and
which are false ? Justify your answer. 10

(i) For any graph G, AG) = %(G).
(i) p®q=~pAq

(iii) The coefficient of x10in (1 + x5 + x10 + _ )3 is
10.

iv) K 4418 non-planar.

(v) a = 204 + 3a is a homogeneous
n n-1 n-3
recurrence with constant coefficients.
2. (& Let f:B” 5 B be a function defined by
f0,1) =1, f0,0) = 0, (1,0 =1 and

f(1, 1) = 0. Find the Boolean expression in
DNF specifying f. 4
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(c)
3. (a)
(b)
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4. (a)
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The number of bacteria in a colony triple
every hour. Set up a recurrence for number
of bacteria after n hours have elapsed.

Use Fleury’s algorithm to find an Eulerian

circuit in the following graph, specifying the
bridges you have used.

ST\

Find the number of integer solutions of the
equation

= > <1<
x1+x2+x3+x4 7 when Xi_0V1_1_4

Find the solution of the recurrence relation

a =6a - 11la + 6a
n 1 n

n-— -2 n-3
with the initial conditions a, = 2,a 1= 5 and

o= 15.
Draw three spanning trees of the following

graph which are non-isomorphic to each
other :

A C
E D

Test the validity of the following argument
using a truth table :

“If there is a football match, then travelling
is difficult. If they arrived on time, then
travelling was not difficult. They arrived on
time. Therefore, there was no football
match.”



(b) Find the generating function for the
sequence of the number of partitions of n
into distinct primes. 2

(¢) How many positive integers not exceeding
2000 are divisible by 7 or 11 ? 3

5. (a) Explain each of the following with an
example : .3

(i) Modus ponens
(ii) Disjunctive syllogism

(b) If a pair of dice is rolled, what is the
probability that the sum on the two dice is
even ? 3

(¢) Find the chromatic number of the following
graph : 4

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

—
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7. (a)

(b)

(e)

(d)
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Draw 8 non-isomorphic trees on 7 vertices.

Using generating functions, find a solution of
the recurrence relation a_ = 2a + 3a
n n-1 n-—2

] = = >
with a,=a, 1, n>2.

Use mathematical induction to prove that

(n + 1)2 < 2n? for n=3.

How many partitions of 2n + 1 are there
which have only the numbers 1 and/or 2 as
parts ?

Four persons were found in a queue,
independently on 25 occasions. Show that at
least on two occasions they must have been
in the queue in the same order.

Solve the recurrence a2 = 4a”, where
n+1 n

a >0 and a_=2.
n 0
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(1+x5+x10+...)33x10<‘=ﬁl‘\'[01ﬁ 108 |

K, 4 STEWTCHE 2 |

a, = 2%a;_, + 3a,_5 = UK FTcit
HoET G § |

wH R £: B® 5 B, 0, 1) = 1, R0, 0) = 0,
f(1,0) = 1 31N £(1, 1) = 0 g1 gfefia wer ? |

f 1 faffée w0 gu DNF & i =9 w1
Hifsa | 4

5 P.T.O.



(@)

()

3. ()
(@)
(1)
4. (%)
MTE-13

qr i e el § S Yo € |
fam &1 9T B | n HE B W % ag aFdfen
£ e % e T wey Tt AT |
freferfign T 8 tRrerl e S R 6
WWWWW@WWlW
51 F @ wA {2 98 off SaEg |

S\

ppica|

= > <i<
x1+x2+x3+x4 7 59 xi_0V1_1_4

% quiter el 61 EE Hd AT |

yrifires wfeqaei a0=2,a1=5aﬂta2=1531@l
qulqi%i g4 an=6an_1— 11an_2+6an_3
%1 & F@ T |

frffiad T % U@ 99 S & S1EY S
TER SAFATER B

A C
B

E D

Tea wweh g site Hif R fefafe
T 8 A1

“afy Feara &9 Al B, 1 A FEA HiSA B |
afe & wog W ags, A aen § wieas A9 § |
3 T T | 3T Fedtel de e o 7

6



(@) FAT-ATT 39T G § n % fFursi $
HET F IHH A0 H 5 190 9% BT 719

T | 2
() 2000 d% foad eFTeRs Qi 7 - 11 @
fawmfoa & | 3

5. (%) Fmfafea v+ i o Seew @ o e . 3

(i) Taurres 39 wemgAE
(i) foenfsm o (=)

(@) 49| ®1 UH TH et ST & | T I
wiferan & T 21 wigl =1 9ee o9 g0 2 3

(M) TrataRgs o &6 aftte e @ Hifso . 4

6. (%) fmfaRga a& ofmy % o gl =19 9.
T - 2

T

B

MTE-13 7 P.T.O.



(@‘) 75ﬂ‘ﬁtﬂ8mq_ggml 4
(1) A Bl gR1 TR g

a“:Zan_l+3an_2, aozalzl,nzz
1 g T1d HIT, | 4
7. (%) o™ ST 2 fag it 6 4

n>3% U (n+ 1)2 < 2n2.
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