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BACHELOR’S DEGREE PROGRAMME
(BDP)

Term-End Examination
June, 2023
MTE-13 : DISCRETE MATHEMATICS

Time : 2 Hours Maximum Marks : 50

Note : Attempt five questions in all. . No. 7 is
compulsory. Answer any four questions from
Question Nos. 1 to 6. Calculators are not
allowed. All the symbols used have their

usual meaning.

1. (a) Check whether the complement of Cs is

isomorphic to Cs or not. 2

(b) How many integers from 0 to 637 are not

divisible by either 3 or 5 ? 3

(c) Test the validity of the following argument
using a truth table : 5

P.T.O.
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(b)
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(b)
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“If there is a cricket match, then travelling
is difficult. If the teams arrived on time,
then travelling was not difficult. The teams

arrived on time. Therefore, there was no

cricket match.”

Calculate the Bell number, Bs. 3
Solve the recurrence relation : 3
b, =b,_; + A?\IHY when b, =1.

Using mathematical induction, prove that

9" — 5" is divisible by 4 for all n > 1. 4

Let G be a connected graph with exactly
two odd vertices. Show that G is edge-

traceable. 4

Check whether the following graph is

planar or not : 3

¥y Yy
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(b) Write the Boolean expression for the

following logic circuit : 3
X 1 => _
X2
x3
(a) Prove the identity : 3

MOAF&.OAFSIS = C(2n,m)

forall 0<m<n.

(b) Explain the polynomial, x% + x3 + x in

terms of the falling factorials. o

(¢c) Show that if G is a k-regular graph on n
vertices, then at least one of & and n is
even. Further, construct a 6-regular graph

on 9 vertices. 4

(a) Reduce the following Boolean expression

into its disjunctive normal form : 3
A1Q>2 xv<Azb>~.v

P.T.O.

(b)
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(a)

(b)
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Find the number of distinct integer

solutions of the equation : 3

Xy + %y + X5 F crersen +xg = 28
where x; > and 1< < 6.
Solve the recurrence relation : 4
a, —7a, ; +12a,_5 = 2"

for n > 2 with a;, = 5 and a = 23.

Find the number of ways in which 4 houses
can be painted with 6 different colours, if

each house has to get a different colour. 2

If a pair of dice is rolled, what is the
probability that the sum on the two dice is
odd ? 3

Check whether or not the following two

statements for a graph G are equivalent : 5

(1) Any two vertices in G are connected by

a unique path.

(1)) G is a tree.
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7. Which of the following statements are true MTE-13
which are false ? Justify your answer : 10
(1) The recurrence relation : m RTEIshH Aﬂ‘"_.%:&. v
wAq udew
@, =az_y + 4o, _
n n-1 n-2 Qa/ﬂ_.g 2023
is linear and homogeneous. .ﬂﬂ.mn_..%.-ww : Tafaea wfoa
(i) There exists a Boolean expression in 999 ; 2 HyUe AfThad 3% : 50
variables x;, xy and x3 with CNF as : AT : HA Qe F9 BA FHIW T G 7 FET

dfErd B v G 1 @ 6 d% fFet @R
gv & IW AN Howe w1 HFAMT Tot

(111) The edge chromatic number of the graph 2 gl F 3193 = 37ef wf.\
Ko is 9.

(2 v ag) A(xg vixg) A (a3 v xy)

. (%) St =T & ¢, & T ¢, B

(iv) “Every even number is divisible by 4 or

every equilateral tirangle is an isosceles g P & o T 2
triangle” is a true statement. (@) 0 9 637 % & Hq_.mﬂ 4 7 feam Hq:wﬂ
(v) If a coin is tossed four times, the 3915 9 favsy =& € 2 3
probability of getting more tails than heads (1) T GROT $ G @V frefafed aF =
is w. CELICIRS CHCHIS L 5

“af forshe T w1 €, @t aE g B
I T THT W A W ® Al I g
T % A U9 W €Y WM 21 gEfe,
FE frpe = =& am”

P.T.O.
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2. (%) 9 §&A, B, URafed ifem) 3 (M A= fu T A ufmy & fae 9o
; =5 fafan 3
(@) ggfa @89 b, =b, | +4(n-1), &l

b, =1 &, &l & Wit 3 J’volv
(M) TfordE e @ fag § fag wifse . _v|_Vol_’

fo @t n>1 & faw o9 -5, 4 9

4. (%) wGfHHT :
fawsa 2 4
3. (%) 9F oSl G T U9 99g WE T foaw N.HMMVOAF&.OAFilw.VMOAMFSV

Fow Wi € RERNE H A 0<m<n » fou fag Fifvw 3
%)ﬁ%@._mw_ 4

(@) 9gU8 x* +x% +x W TAA HAOE ®

(@) S ®ifse f& F= fan ™ e gudea i s _ m.
g oA 3

(M) fEnu f§ Rk G o wiS G

A4
w|_mﬂ_ﬂmgﬂwgﬁw%;ﬂ@mﬂu
% 4w W T W wen am e
v

9 3% W TH 6-FafHa M TET 4
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. (&) frafafed Tofia oo & s gieE
JEH GHEG | A SIS 3
(~an~r)v(~par)
(@) gHtwo
Xy + Xg + Xy F oo + Xg = 28

SRl x> R 1<i<6 € & yUiw
Al i W& A HifSQ) 3

(M) gE E9Y
a, -7a, 1+12a, o =2",n = 2

&l ay=5 AN @ =23 T H wA

EqiSY 4

. (®) 31 a0l &I G& Fd Hifew 59 4 =1

6 faA-fa= o 9 3@ yer T S
T Jcds W & U 3@ 1 A 2

P.T.O.
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(@) ok § WG H T WY BH @@L, @
M wirwa R I uEl W s
e ® AR U fauw gen € 2 3
(M Se wve & fFH e ¢ @ fau
frafafad  om qe9 © o 74 5

i) G & & H q MY = sHfgdia gy

% 2 2

(i) G TH I B

. frafafas & 9 ®9-9 %99 99 § iR 9H-9

FHUA A € ? A9 W HI Y FifwT ;10

() TREN G4 a, = a2, +fa, , J@F iR
T R

(i) = x,%,%, § TH TE qeld =Hweh
g fEH CONF, (3, vx,) a(xvx)
Ay v ) Bl
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(i) T® K,, 1 HR-afvls Ge 9 2|

(iv) “Ud® HH g 4 9 favsg ® O Tee

Tmarg s s gwfgeg a9 e 21"
TH 99 HUF 2

(v) 9% U foaent 4 ar soen S R, @ foa
@ﬁﬂﬂ%ﬂ%ﬂww_
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