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BACHELOR'S DEGREE PROGRAMME (BDP) 
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ELECTIVE COURSE : MATHEMATICS 

MTE-13 : DISCRETE MATHEMATICS 

Time : 2 hours 	 Maximum Marks : 50 
Weightage : 70% 

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) The following graph is non - Hamiltonian 

(b) If a coin is tossed 4 times, the probability of 

5 
getting more heads than tails is 	.

16 

(c) There is at least one graph with five vertices 

of degrees 2, 2, 2, 2, 3. 
(d) If x, y, nEN, the proposition 

(ax) (3y) (x2  + y2  = n) is true. 

MTE-13 	 1 	 P.T.O. 



(e) The generating function of the recurrence 
relation, an  —5 an  _ 1 + 6an _ 2  = 2n is 

e2x 

(x — 2)(x — 3) 

2. 	(a) Find the Boolean expression, in the DNF, 	4 

for the function f : B3 	B given by the 

following table. 

(x 1, x 2, x 3) f(x 1, x 2, x 3) 
(1, 1, 1) 1 

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

(1, 0, 1) 1 

(0, 1, 1) 1 

(0, 1, 0) 1 

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

(b) In how many ways can 5 boys and 3 girls 
be seated around a table if boy B1  and girl 

G1  are not adjacent ? 

(c) Prove that a bipartite graph cannot contain 
odd cycles. 

3. 	(a) For nEN, prove that 

C(n, 0)2 + C(n, 1)2 + + C(n, n)2 =C(2n, n) 
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(b) Suppose we want to find the smallest and 	4 
largest numbers in a set of n distinct integers, 

where n is even, using the divide and 

conquer approach. Find a recurrence 

relation to count the number of comparisons 

required. 

(c) If a k - regular graph has no cycles of length 	3 

less than 5, show that it must have at least 

k2  +1 vertices. 

	

4. 	(a) How many solutions are there to the 	5 

equation x+y+z+w= 18 in positive 

integers such that x.5.5, y5.7, .z.8, zv.s.10 ? 

(b) Two unbiased dice are thrown. Find the 	2 

probability that the number on the 1st die is 

greater than that on the 2nd  die. 

(c) Give an indirect proof of the following 	3 

statement : 

"If x.y is even, then one of x or y must be 

even". 

	

5. 	(a) Calculate the Stirling number S24  . 	 3 

(b) Find the generating function for the 	4 
recurrence relation. 

ak  = 4ak  _1  — 4a k  _ 2  ± 1, given that ao  = 2, 

al  = 5. 

(c) Show that any tree with exactly two vertices 	3 

of degree 1 is a path. 
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6. 	(a) Using Mathematical induction, prove that 
	

3 
the sum of the first n odd, positive integers 
is n2  for all nEN. 

	

Illustrate Fleury's Algorithm with the help 	4 
of the following graph. Indicate the bridges 
you have chosen. 

Solve the recurrence relation 
a n  =3a n _ i ±4an _ 2, ao  = =1. 

7. 	(a) Consider the following graph : 
a 

d 
(i) Find its edge chromatic number. 
(ii) Find its vertex chromatic number. 

(b) A, B and C are standing in a line. The first 
person says that C is in the middle, the 
second says that she is B and the third says 
that A is in the middle. If you know that A 
is telling the truth and C is telling a lie, use 
deductive reasoning to find out their 
placement in the line. 

(c) If dn k  denotes the number of permutations 
of ic numbers with k matches (i.e. exactly k 
of the numbers appear in their natural 
position), show that dn k  = C(n, k) dn _ k  
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MTE-13 	 5 	 P.T.O. 



(e) 	T(44.  an  — 5 an _1 +6an _ 2  = 211  

e2x 
1 ch 	(1 -I 	  

( x — 2)(x - 3) t 

2. 	(a) 	F-1 4-16R5(-1 -RRut gRI 	f : B3  -> B 	4 
t 	DNF 1---o1-4 o'-1.\111-) 711d T-1-fA7 

(x 1, x 2, x 3) f (x 1, x 2, x 3) 

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

(b) 5 	3117 3 OS chq • ch -(kch 	-c1143-1-)7 	3 
fq-a-Frr 	t 	c15chl 

B1  AT TS G1  404-1 	t? 

(c) fT-1-f-A7 	fp-frf-A-a-  ;11,41 -4 f c144-1 -cist) 	3 
I 

3. 	(a) 	nEN 	1c-R fizr-4 	: 	 3 
C(n, 0)2 + C(n, 1)2 + + C(n, n)2 =C(2n, n) 

(b)   Fri 	r1 	sFr11 3fr{ \11a1 raf4 	n 3-1-d7T- 	4 
31----Tr -7W t TrTj---- 4 	IF-14 4-T4 
711ci    t 	 n 	t1 *Riff V1-114 

.4tA1 4)) Tro-Fr -T7-4 t f i -a--iTrIM.  44.4 7iici 
--rR-R I 
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5. 	(a) 	--r-4rE (-1. .sql S24  Lirtchrod —A-"q I 

(b) V71-1.-fic 7:1?-qtT ak = 4ak _ i  — 4ak  _ 2  ± 1, 

	

'1-Ich 91(1-1 7114 	 a0 =2, a1=5. 

(c) fq1NqR rch 'W)fa 	 7IWT 	3 

i#1V Bch 724 t 

6. 	(a) 31-Fril-9.gRi#r-z-f—A-R 	32.71 n fq-914, 

	-74) 	Trift riENt•Fmin2 t1 

(b) 	F-14-1 	oci 4,1141 chl k.-11Licli 74 1:4qt 

 	3Tr9-4 FA-11:1--q4 c4 i 	I t 	̀ft 

cic-11* I 

3 

4 

3 

4 

(c) 	q 	k - fizifiTff 4,1141 14 5 .# q14-1 	 3 

r49t) 	t, fqlgT-4-R rch 	c74-I 	a,4-1 k2 +1 

4. 	(a) 	ohkul x+y+z+w =18 -k 	elf 14 	5 

f*w 	 t  fi fn 

x 5_ 5, y 7, z 8, w 10 ? 

(b) 3 9 c 71frh ch~ twr ulldi t I 	mi 	WWII 	2 

	

gild   1-;1 4t:-Ii 7:1 EA TTY 

31-A 	 -qr 	14) 

(c) a,C1 LAT zci-crft 	: 	3 

"arq x.yqRas X7 y -4 -4 -) 	.1,1r 1" 

(c) a971ft 4ciN : 	 3 

an  = 3an  _1  + 4an  _ 2, a0  = al  =1 cb 	Wlf---A7 
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7. 	(a) 	-1 4-irciR5d TITrri 	1 	: 
	 5 

a 

(i)   7licr -Of-A7  
(ii) 4-  4(5,41  	 

(b) A,B*C -7-*" -cfr--q?r 	ti 	-o-r .&i-f*T 	3 
-*--Orti*CAT4tIFITfrcholBt 
*d#RT .TtUT t' rob AA-Thq-44 ti Tit 3117 	 
t rob A 	 c d rTtit 

~hI

-clff .4 -3-9-k 	 F-Hp-Ach 
Ttrr 

(c) dri,k  k 	ur4 	n 	*4-1 -ciq 	2 
4tsqlt(3-1-2-Tffffq-914 --tk3ld 

31-qt 

	

	fT-2.1fff 14 -Ttr-9-m 	t), dol 
k  C(n, k) d„ _ k  
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