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MTE-13 : DISCRETE MATHEMATICS 
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Note : Question No. 1 is compulsory. Do any four questions 
from question numbers 2 to 7. Calculators are not 

allowed. 

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

proof or a counter - example. 

(a) There can be a simple graph on n vertices, 

with all degrees distinct. 

(b) The edge connectivity of the following graph 

is 2. 

(c) The number of (m + n)-digit binary 
sequences with m 0's and n l's such that no 
two l's are adjacent, where n.5.m +1 is 

C (m +1, n). 
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(d) an  + Van _i  + a2n  _ 2  = 0 is a homogeneous 

linear recurrence relation. 

(e) "Every real number is the square of another 
real number" is a proposition. 

	

2. 	(a) Show, by mathematical induction, that 3 	3 
divides n (n +1) (n + 2) for n ;1. 

n (n+ 1 	(n+1 
(b) Prove 	k2 	

+ 2 3 
	

4 
k = 1 = 2 1 

(c) Draw two non-isomorphic, connected, 	3 
3-regular graphs on 8 vertices. Justify the 
non-isomorphism. 

	

3. 	(a) Find the coefficient of x29  in the expansion 	3 
of (1 + x5  + x7  + x9)1000. 

(b) Set up a recurrence relation for the n-digit 	4 
sequences of numbers using only the 
integers (1, 2, 3, 4, 5} and having an even 
number of 4's. 

(c) Check whether or not the following graph 	3 
is non-planar. 
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4. 	(a) How many distinct solutions are there of 	2 

x1 + x2 +x34+x5 =15 in Z+, the set of 

positive integers ? 

(b) In how many ways can the integers 1, 2, 3, 	2 

4, 5, 6, 7, 8 be permuted such that none of 
the integers 3, 5, 7 and 8 will be in their 
natural position. 

(c) Let X={1, 2, 3, 5, 6, 10, 15, 30}, for a, b E X, 	6 

define 
a A b= lcm of a and b and 
a v b = gcd of a and b. 
Check whether or not X is a Boolean algebra 
with respect to the operations v and A 

	

5. 	(a) Give a direct proof of the statement, 
"If x and y are odd, then x.y is odd. 

(b) Solve recurrence relation 
a n — 	= (-1)n, 	1, using 

exponential generating functions. 

(c) Construct an Eulerian, but non-
Hamiltonian, graph on six vertices. 

6. (a) Write down the truth table for 

(P v Q) n (Q 
(b) Draw three non-isomorphic spanning trees 

of the following graph, with justification. 

2 

5 

3 

3 

3 
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(c) Find the general solution of the recurrence 	4 
relation an =3  an 	3.2n.  Also find the 
solution when a1 = 6. 

7. 	(a) Find the chromatic number x (G) of the 	3 

following graph G. Also find the colour 

classes for a colouring of the graph with 

x (G) colours. 

d 

(b) Write the following argument in symbolic 	3 
form. "Either I shall go home or go to the 

library. I shall not go home. Therefore, I 

shall go to the library". Also test the validity 

of this argument. 

(c) Find the number of permutations of the 	2 
letters of the word ASSESSMENT, taken all 

at a time. 

(d) If G (X) is the generating function of the 	2 

sequence { ak }k=0  , what is the generating 

function of the sequence 0, a1, 0, a3, 0, 
a5, 	? 
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1. 	cr -4 -4 Off -4 •T2.17 31C i t 3i fi ? 	10 

a-3C1C1f-U 7:11Nrcf—iii 	3-1-0 	41 -rafe I 

(a) n 	tTf 	t 

TrIft Wz-zfr 31-ff11-31-071 t I 

(b) F-1 4-irciRAci 4,114,  1 mkt-4,44dim 2t 

(c) rn O's 3 n l's 	(m+n)-31t 	fg9-11-t 

31-TO:1" ct;1- 	 t 1 40 4 	t 

\3-ij 	+1, C (m +1, n) tl 
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(d) a n  + Van-1  + a2n  _ 2  = 0 1 	141:1q I 	cf ftf-W 

Tr-1fa 4t 

(e) "5AW ciR-c-tra* 4(sen vrft cIR-clrolch 

t", 	t I 

	

2. 	(a) 	Iruicn 3T71,17 gRi •k1N77 ran n,1 	3, 	3 

n (n +1) (n + 2) *A.  fdliTi7U 	t I 

(n+ 1) 	( n+1 
(b) 

ch 	k  2 	
+2

1n31. 
 2 	• 	

4 
 

(c) 8 ft1511. 	t 	 1.,c 3-f971F1:7 4-4 ► t-h 	3 

-q-51-R I 31--grrwri-t-dr a-C1 -afE 

	

3. 	(a) (1 + x5 + x7 + x9)1000 t yl 	R -4 x29 	mil 	3 

• W--A7 

(b)toiV {1, 2, 3, 4, 5} WI Tzl)TT 	n-3-1t 	4 

• 4(9qIA 34-1-04, fq.(TI4 4 WI 4 ,ae.if t, 
-a-9-u-f7 44.4 TRITF-7.ff 

(c) 	,41"4 	f-f-ircir(gc-r up+) 	t zrr 	3 
• : 

MTE-13 	 6 



4. (a) N-ffte1,1- 	 TET.VET71 Z 	2 

xi  + x2 + x3  + x4 + x5 =15 fed 	i 31M+1 3~rPT 

0? 

(b) VW 1, 2, 3, 4, 5, 6, 7, 8 -WIf-*7-4 T4-4. -11 
	

2 

9i14-1=0 fWzIT   t frn ItiTtO 3, 5, 7 3-{ 8 

14 14 -)"..1.ft 3Ttit 	fT-2Tfa 14 

(c) +11-1 	X =11, 2, 3, 5, 6, 10, 15, 301, a, b E 
	

6 

X fi-R a A b= a 3 bi 7Epli 

47avb= a 311711- 1 1-1 .c14-1 ti1-11,1cicich  Olt 	d 

I 

AT-cf 	1a-) X, v 311--{ A FtrwrrA 

-v-1-zT 	*=1K-1-  t trr 	 

	

5. 	(a) 	" qrq x 	y rciti44 t, clof x.y f 	r t", 	.2.17 	2 

3T1:111f7 q'T,TK I 

(b) 	 Aleb 47r1-lOfrf 	V, 11-i(9f7 4iT 	5 

an — n.an _ i = (-1)n, n 1 	"4-r--4 I 

(c) 7filil TR 	kur 	co-w. 	t 	3 

t, 	-11q -fft1 

	

6. 	(a) 	(P v Q) 	—R) 	{ 	i d carTrRuft tA-1 I L I 	3 

(b)  

	

	 31-TeL1Wrt \Filch 	3 

ffq7 : 
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(c) .a7TIfff 4,4q an  =3 an  _1  + 3.2n 
	

4 

ql1cf --rf-A.7 I tiff 	71Id .W1f—A7 	= 6. 

7. 	(a) 	F-1 4--Irc-IR_Id 4-1141 G ch1 -afft 	x (G) 71Id 	3 

"WrTA7 I 

a 

d 

X (G) -q-uff 	7PF *61-r 	 71Id 

. 1-r--A-R I 

(b) `tg 	cfcT oh).  mcila-dcga, 	f -ft§17 : 	3 

" TIT tiw ,ii .) 41 err -q-at 	 4 ErT 	 

TR-r-o-R 4 	,i1,4)4111" 	 d 	 4:1 

	 a;1 \311.-cl 1ft 

(c) ASSESSMENT 7-"" 	34q4 	f-*74 9114-1 -*-1 	2 

g4, 	 Try 3-7u4 4-;)•  f jAT 

nqrt 

(d) 	G (X), 3-TT*7:1 {ak}:=0 	4-)(11 	2 

ci 31-1W4 0, a1,0,  a3, 0, a5, 	ehl 	41c1-1 
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