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C./ 	
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ELECTIVE COURSE : MATHEMATICS 

MTE-13 : DISCRETE MATHEMATICS 

Time : 2 hours 
	 Maximum Marks : 50 

Note : Question No. 1 is compulsory. Do any four questions 

from question 2 to 7. Calculators are not allowed. 

1. 	Which of the following statements are true and 10 
which are false ? Justify your answer : 

(a) (p -> q) H (- p v q) is a contradiction. 

(b) The generating function of the recurrence. 

an — 3an _ i  +2an  _ 2  = 0, n?.- 2, ao =1,a1  =1 

is : 
(x-1) (x — 2) (x 3) .  

(c) Km, n  is not Hamiltonian when m + n is odd. 

n-2 
(d) For 	4, the Stirling number Sn  is 

6C (n, 4). 

(e) The generating function for the sequence 

1 
an =n +1 is 	 1 + z 

1 
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2. 	(a) Check whether the following argument is 	4 

valid : 
p 	q 
r 	s 
p v r 
q v s 

(b) Solve the recurrence relation 	4 
an  — 4a n -1 0,   n 1, ao  = 1. 	Using 
generating function. 

(c) Verify Euler's theorem for the following 	2 
graph : 

0 	 

3. (a) Show that 8n-3n is divisible by 5 by 	4 
mathematical induction. 

(b) Set up a recurrence relation for the number 	6 
of n-digit sequences of numbers using only 
the integers {0, 1, 2, 3} which do not have 
two consecutive 0's. 

4. (a) Write negation converse and contrapositive 	3 
of the statement. "For n E N, if n = 1(mod 4) 
there are integers a and b such that 
n = a2  + b2." 
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(b) How many seven digit numbers contain 	5 
exactly four different digits ? 

(c) Find the generating function of the sequence 	2 
(1, 4, 16, 64, 	 

	

5. 	(a) Find Coefficient of x5  y10  z5  w5  in expansion 	2 
of (x — 7y +3z — w)20. 

(b) Find CNF of (p A q) v (- p ^ r) 	3 

(c) Find the Stirling numbers of the second kind 	5 

S5 	5, by expressing x5  in terms of 

{

falling 	factorials 	defined 	by 

x (x — 1).... (x — n + 1) if n ?:- 1. 
1 	otherwise. 

	

6. 	(a) Draw the logic circuit for the expression 	3 

(x v y'  V Z) v (x A y A 2') . 

	

(b) A boy wants to buy some fruits. The fruit 	3 
store sells Apples, Oranges, Mangoes and 
Pomegranates. How many different 
selections are possible if the boy wants to 
buy 8 fruits ? 

[ x ]n= 
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Write down the degree sequence of the 
graph. 

Write down the values of S(G) and 
A(G). 

What is k(q),,the edge contectivity 
of the graph ? Justify your answer. 

Give a Hamiltonian Cycle in the 
graph. 

(c) Consider the following graph : 	 4 

7. 	(a) Using Fleury's algorithm find Eulerian 
Circuit in the following graph : 

Also, indicate the bridges chosen. 
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(b) Give vertex and edge colourings of the 	4 

following graphs using minimum number 

of colours. Justify your answer. 

(c) Five horses are in race. Mr. Ram picks two 	3 

of the horses at random and bets on them. 

Find the probability that Ram picked the 

winner. 
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1. 	Pii-tror(sto -4144)114 wzrff *ice{ t 3th ctli 3R:rr ? 	10 
3174 	t 	W-47 I 

(a) (p —>q) <-> (— pv q) 	rciN t I 
(b) 711117 a —3a +2a 	0 n>2 n n-1 n-2--  

a0 =1,ai  =1 	4'c1.1' : 
1 

(x-1) (x — 2) (x — 3) 

(c) m + n f4714 	t 'ff4 Kmm 	 
tdri 

(d) n 4 	fwq Te.W7 14.E5-44T 

6c (n, 4) t I 

S n-2 
n 

(e) aTTOT an  =n +1 f Aich 410-1 	 t I 1 + z 
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2. 	(a) 	W--4‘f 111--trori.g0 c1c 	 AN t TfT 	I 	4 

p 	q 
r ----> s 
p v r 
q v s 

(b) Alch ,4)(1-1 	It1-141 	 1114%.1 	4 

an  — 4an __ i = 0, n-1, ao  =1 Wr 	• --1f4i 1. 

(c) 14-1 tgcl 	art w, t4 	kiceiir4cf 	2 

1I I 

3. (a) ,Irulcilq aurirm RT f-41W-47 ft 	—3n , 5 t 	4 

t 

(b) t-d•• 71I4 (0, 1, 2, 3} WE M4111 	n- aft 

girt 4tse-na# 31--1-w14 	4(9e41* 	 fq-u4 

(1,110it o aTth 	 P.TrrErd Wr-A-R 

4. (a) `.`WWI nENW 	n 1(mod 4), t 

tivka3tthtf-49-kion=a2 +b2  

WWI T 1 	av, f-a-o)-14 	 ff-uRI 
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(b) ftat Tn. 3Tt aml titseoff 	 alch 	5 
al-a-Tr-aro-Tr afw 	 

(c) 39-0:1 (1, 4, 16, 64, 	 WI qi-iii Lhoi Wd 	2 
if4R 

5. 	(a) 	(x- + 3z w)20* -51- 1rT 	x5 y10 z5 w5 	2 
u(q 	Wff Wif-41Z I 

3 

3 

3 

v (- ? A r) TCNF111 I7R 

-1) (x- n+1)in i  

tirrigreft 4661 %19ruM ifi TO 4 r5  

iqgr&1 	III si5  , o 	5, 

6. 	(a) peoich (x v y' v z) v (x A y A zl *R-R 
r*trftqciii§l{ I 

(b) 
	

cischi 	th-e ‘511-497 114c1i t I th-F 

schii 4144, #0, aTrq ath aiffrK "11 zrk 	i §ch 
8'1 NftiT Timor t NKR ard7T-3111 74q-1 
111T4 t? 
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(c)   13FF rilr,.R I 	 4 

(i) ti I 	T 	34-1-wq ffffti-R I 

(ii) S(G) ath A(G) T-Tri fffi-4NR I 

(iii) 4,111-1-) 	ch)t t-iclogich X(G) err t? 3-714 

Chit 	"afts 

(iv) ;114, 	 4 rii(-a-ilq -0154, fo-ftRi 

7. 	(a) Ilqt abrll-rare gi(r 14-1 tgcf 4,1141 3TTTfft 

t42T gildW—A7 I 
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(b) wT-A-wrr auii T IN 1 1 ch 	td p 1141rrifigcr 	4 
WcF * k14 a& .4-{--iAct, affri-R 1 aTrcr-  za-( 

ifEE wl-rag 1 

(c) s' 	c 	s Mich bili ii-Fr .  T - I Tri4 d.14114 
	

3 

t tiR ilq-coqi Twit a& 3-1 CleD1 (11 Vic11 

t 1 WW1 surticbdi wu ---11--A-  fw TR A fa -4m 
ti 	si TIT I 
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