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BACHELOR'S DEGREE 

PROGRAMME (BDP) 

Term-End Examination 

June, 2020 

MTE-13 : DISCRETE MATHEMATICS 

Time : 2 Hours 	 Maximum Marks : 50 

Note : (i) Attempt five questions in all. Q. No. 7 is 
compulsory. 

(ii) Answer any four questions from 
Question Nos. 1-6. 

(iii) Calculators are not allowed. 

1. (a) Check whether or not the following 

argument is valid : 	 3 

p —> 8 

r —> q 

r V p 

s v q 

P. T. O. 
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(b) Solve the recurrence relation : 

an  - 3a„_ 1  - 4an_ 2  = 3n 

for n a. 2 with ao  = -1 and al  = 6 . 	5 

(c) Prove or disprove : 	 2 

"The complete graph, K5, has a Eulerian 

circuit." 

2. (a) If a seven-digit number is chosen at 

random, what is the probability that the 

product of its digits is 18 ? 3 

(b) . Prove that : 	 4 

= 2n -1 -1, V n 2 

(c) Draw three non-isomorphic spanning* trees 

of the following graph : 	 3 
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3. (a) Let S denote the set of all divisors of 70. 

Define : 	 7 

a A b= 1.c.m. of a and b and 

a v b = g. c. d of a and b; a, b e S. 

Check whether or not S is a Boolean 

algebra w. r. t. operations v and A. 

(b) Find the generating function for the 

sequence {a,,} n20 , where an  =4n-3. 3 

4. (a) Convert the following Boolean expression 

into DNF : 	 3 

(x A y) v (il A e) 

(b) Find the number of integer solutions of the 

equation x + y + z = 20 with 0 < x .5 7, 

0 < y 5 8 and x > 0. 	 5 

(c) Prove or disprove : 	 2 

"A graph G with X (G) z 3 contains an odd 

cycle." 

5. (a) Show that 104  - 34  is divisible by 7 for all 
n e N, by using the principle of 

Mathematical induction. 	 3 

P. T. O. 
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(o) (i) Draw the complement of the following 
graph : 	 2 

(ii) Is this complement a planar graph ? 

Justify your answer. 	 2 

(c) Find the coefficient of x 8  in the expansion 

of (1 — 2 x 2  + x3 ). 	 3 

6. (a) Solve 	the 	recurrence 	relation 

an =an-1 + (n — 1) 	— 1)9 (n 1) 	by 

the method of telescoping sums, where 

ao  = 1. Also find a4 	 4 

(b) Find the edge chromatic number of the 

graph in Q. 2 (c) above. 	 2 
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(c) If 5 points are chosen in a square of side 

n cm, show that there will always be two 

points at a distance of at the most n / ,Th 
cm. 	 2 

(d) Give an examples, with justification, of a 

tautology. 	 2 

7. Which of the following statements are True and 

which are Faise ? Justify your answers in the 

form of a short proof or a counter example : 10 

(i) K3, 4 is not a Hamiltonian graph. 

(ii) The natural number 10 has a self-

conjugate partition. 

(iii) The contrapositive of the statement, 'If 

Bano drinks green tea only, then Amit goes 

to school' is 'If Bano does not drink green 

tea, then Amit goes to school'. 

(iv) The generating function of the sequence 

(1, 2, 3, 	 is (1— z)-2. 

(v) Any two 3-regular graphs are isomorphic. 

P. T. O. 
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 tT : 

an  - 3an_i  - 4an _2  = 3n, n z 2 

Wft ao  = -1 	ai =6 WI fl Wr41/1 5 

(To ftiz diritc a 	: 

"Iuf Vit8 K5  4 'kW 844(1 	 ti 

2. (w) 	7-3IW 	TIM tiTMIT 191 

t cif -4-g* at*-1 WPM 18 t% 

	

azu mirtictor t ? 	 3 

iffa a 1-w : 	 4 

S?, = 2n-1  - 1, V n 2 

	

(m) farathrard vrru t 	arg-sn-th 

3 

P. T. O. 
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3. ( c) RR a -FW S,70 	AMT 

tituciti ti trillurwa TIf4 : 	7 

anb =a ati b 	 t-181tIci 

avb =a 3T17 b wit I-Itc84 *vimc4, 

T a,b e SI 

A% Wif7R S Tirwznzil v at( A * TIP* 

	

voiq 41‘311c1c-11 	TIT 1671 

(Ig) 31501 
	

lazo' 7-6-1 
 an = 4 n — 3, 

4. (T) 	'WI 	r t 0eiAct) 	DNF 

(rci4n ,714.1 24 	 -WiElra) i kt\ 41 t 

: 
	

3 

(x A yf) v (x' A z') 

(a) 	chi. x+y+z= 20, Wit 0 < x 5 7, 

0 < y 8 3iP z > 0, t IOW 	1.1 tit 

kitsqf 'Tff 	I 	 5 
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(Tr) ftr-4 trr 3-fu-4 a4R : 	 2 

	

"KW 71W G, 	ct) X (G) ?.. 3, .4 KW 

WI AW• tur fi" 

5. (W) 4i 	in 4 a11i1&1ti * fora WT 	41 clvtc 

ffra "WINK fw ion - sr& f neN 

faR 7 fillwt tl 	 3 

(i) Fri 	ci cf 	Thl to, 	 : 	2 

xl 	 x2 
(WWII tr6' It-W 	tificm 4 MT' 	? 

azt rl 	2 

CIO (1- 2x2  + x3 ) ti Taut 4 x8  Vi !pig) pfd 

chlitiki 3 

P. T. O. 
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6. (w) rufe Tigg : 	 4 

an  = an_1  + (n - 1) {(n - 1) !) (n 1) 

W61 ao  = 1, 	atd:1:191 44141c4 MT 14 

TO. -AfARI 	t, a4 	Wa chlrAt(i 

a444d 749 2 (c) fcq -ffq vrcu ml -4K 

arufwiT 7i ii 	 2 

(TT) trft n 14;11 	* 'crW 	* wit 

5 NI 	Aca 	1 	 64xit 

f4-1 tk 	 aftm-dil 

n 	A*. afti 	 2 

(ti) 	t4c1 	ticq 'WM 	4q6tuf 

atZI 	 2 

7. cv-iti tqd Ti 	 vim 	t a( 9 .  

tictr ? aTcrk dT1 	-arEE TcW 	d44R1 

3A—c3516tu * Vti T CrW{ 	 10 

(1) K3 , 4 RW 	law wzi 
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5114gfam TOM 10 WI 'crW 171-tiri 

1•41114141 *I 

WEN etlic Ari'l 129' t tact t, 	atm' 

faski4 MaT *1' 5T Nrcire-mcp "zfrc AT# 

1117 t 	ter t "al 3TFER cisurt T Wal 

*1' 
(iv) 1st) 44 {1,2,3, 	Th-T Aict) 

{1 - 0-2  *1 

(v) Mit III Al 3 -f4Elfird > 	 c ( I 
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