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BACHELOR’S DEGREE
PROGRAMME (BDP)
Term-End Examination
June, 2025
MTE-13 : DISCRETE MATHEMATICS

Time : 2 Hours Maximum Marks : 50

Note : Q. No. 1 is compulsory. Do any four
questions from Q. Nos. 2 to 7. Calculator

are not allowed.

1. Which of the following statements are True
and which are False ? Justify your

answers : 5%x2=10
1 (p—>q)<(~pvgq) is a tautology.
(i) a,+3a,_;—4a, 3=0 is a homogeneous

recurrence relation of order two.
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(1) K, 4 1s a non-planar graph.

(iv) If neN has a self-conjugate partition,

m(

then n is of the form mT+1) for some

meN.
(v) “Every real number is the square of
another real number” is a proposition.
2. (a) Draw three non-isomorphic spanning
trees of the graph drawn below, with

justification : 3

(b) Write the mnegation, converse and
contrapositive of  the following
proposition : 3
“If two numbers are not equal, then

their squares are not equal.”

(c) How many positive integers < 1200 are

not divisible by any of 3, 5 or 7 ? 4
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3. (a) Check whether the following graph is
Eulerian. Is it Hamiltonian ? Justify
your answer. 4
A G
B F
C E
D
(b) Let X = {1, 2, 4, 5, 10, 20}. For any
a,beX, define : 6
and avb=lcm.ofaandb
anb=g.c.d. of a and b.
Check whether or not, X is a Boolean
algebra w.r.t. v and A.
4. (a) Prove the following identity : 3
k
ZC(n,i).C(n,k—i) =C(2n,k)
i=0
(b) Solve the recurrence : 3

4a, +8a, ;+3a, =0, n>2
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(c) (@) Draw the complement of the graph

given below : 2
Xq X3
x5 x2
x6 xl

(11) Is this complement a planar

graph ? Justify your answer. 2

5. (a) If a five-digit number is chosen at
random, what is the probability that the

product of its digits is 28 ? 4

(b) Using generating functions, find a

formula for a, which satisfies the
recurrence relation : 6

a, =n+2a, ;(n>1) and gy =1.
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6. (a) Find the Boolean expression in DNF for
which the function f:B> —>B is given
by the following table : 5

(xlax27x3) f(xlax27x3)

0, 0, 0) 1
0,0,1) 0
0, 1, 0) 1
0,1,1) 1
(1, 0,0) 1
(1,1,0) 0
(1,0,1) 1
(1,1, 1) 1

(b) Prove that : 5
S2=2"1_1, vn>2

7

7. (a) Find the coefficient of x' 1in the

expansion of (2x2 + 2x +1)5. 5

(b) Draw a connected planar 3-regular
graph with eight vertices. Find the
number of regions in any plane drawing
of this graph. 5
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MTE-13
TR ST ShTdehn
(sit. <. W)
e airer
I, 2025
T2 E.-13 : fafaem it
qHY ;2 qU2 HEFHTH 37% : 50

T gT G 1 3 &1 yvT 9. 2 ¥ 7 7% fHE an
gvl & IW T Fega] P FAT FAlT Tel
g

1. frefafed # § #9-8 %9 99 ¥ R ®H1-9
AT ? T W hI IR HIWT ¢ 5x2=10
() (p—q)<(~pvq) F IIHA HIF T

(i) a,+3a,;-4a, ;=0 Wi q I TH
TOETd R e |
(iii) Ky, T STEHIAT U T |
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(iv) I neN & % @EgHd faysm g @

f&odt meN & fag n:m(n;+1) i

(v) ‘T ardfas gen fRd o arfas
& 61 37 g1 Tk HOH T

(%) = ST IT% & 9 SAJARRT S 94, e
Higd A= ¢ 3

(@) frfated e & o, faam o) gfafeers
fafem . 3
“afs <1 HEArd seR @ §, @ 3k e off
R e € 1"

(3T) 1200 1 399 BN foha &= quiiek 3, 5 A 7 §

q foret § ot faursg 78 € 2 4
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3. (%) 9" sifeu fo feafafea e e € =@
Tl | T I 2R § ? T SR I gfe

HifeT | 4
A G
B F
C E
D
(@) 9 =it X = {1, 2, 4, 5, 10, 20} ¥ fome
f q,beX & fou aRarfya i : 6

avb=q 3R b & TIIH GHIEH

M arb=q 3R b F AETH THIAAH

Sta Fifse fs v 3R A % 91U X Teh et
EIEIEKIR Il

4. (=) fr=fafea wdafae fag sifs 3

k
ZC(n,i).C(n,k -1) =C(2n,k)
i=0
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(@) gIe ¢ 3
4an + 8an_1 + 3Cln_2 = 0, nz 2
1 A hifoT |
() (i) =TT T U SR YT AT 2
X4 X3
)CS )C2
x6 X1

(i) 1 [F Th THAAE T § 2 T W

1 gfte Hifs | 2

5. (%) Af Uk Uig-3ishia S Aig=sal A S ©,
@ ARl € T 36 SRl 1 YOEA

28% ? 4

(@) S el 1 TN Hleh, a, & a0 Tk O
@ ifST S gEf 999 a, =n+2a, 4

(n>1) 3R ay =1 = GF= F@ A 6
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6. (W) fefafed  wroit g 9RWioa e
f:B® 5B & fau, 9@ =5 &1 DNF
BSEIISIE 5

(x17x27x3) f(x17x2>x3)

(0, 0, 0)
(0, 0, 1)
(0, 1, 0)
0, 1, 1)
(1, 0, 0)
(1, 1, 0)
(1,0, 1)
(1,1, 1)
(e fag =ifst f& wft n>22 & fou
SZ =911 %) 5

1
0
1
1
1
0
1
1

7. (&) 2x? +2x+1)° & WER H 17 1 U A

hITSTT | 5
(@) 8 ¥MHl W T Hag gHaed 3-Fafaa uw
ST | 39 UT% & el of 99da § &5 i

AT A1 HifSTT | 5

X X X X X
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