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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 

02C1I 	June, 2019 

ELECTIVE COURSE : MATHEMATICS 
MTE-13 : DISCRETE MATHEMATICS 

Time : 2 hours 	 Maximum Marks : 50 

(Weightage : 70%) 

Note : Question no. 1 is compulsory. Answer any four 

questions from questions no. 2 to 7. Use of 

calculators is not allowed. 

1. Which of the following statements are true and 

which are false ? Justify your answers. 

(a) For two logical statements p and q, 

(- p A q) <=> (p q) is a contradiction. 

(b) The probability of getting a total of seven, 

when two dice are thrown is 
1 

. 
6 

(c) Proof by contradiction requires giving a 
counter example. 

anan-3 5an-1 3an-2 + an 3 = 
recurrence relation of degree three. 

(e) The graph Knin  is Hamiltonian, when m + n 

is odd. 

10 

(d) 0 is a 
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2. (a) Using the Principle of Mathematical 
Induction, prove that 

3.22  + 32.23  + 33.24  + ... + 3n.2n+1 = 5 (6h1_1) 
for all n E N. 4 

(b) Let G be a (p, q)-graph, each of whose 

vertices has degree m or (m + 2). If G has 
Pm  vertices of degree m and pm+2 vertices of 
degree m + 2, then show that 

1 
Pm= 2(m+2)p—q. 

(c) In a group of 10 persons, six are females and 
the remaining are males. A committee of 
5 persons is to be formed which must include 
at least one male. Find the number of all 
such committees. 

3. (a) Find the sum of the following series: 

1 2 	22 	2 

2. 	 (n — i)! 
(b) Obtain the disjunctive normal form for the 

Boolean expression 

(x1  V x3)' V (x2 V x3 )'. 
(c) Find S(G) and %(G) for the following graph, 

G: 
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4. (a) Solve the recurrence relation 

an  — 3an_1  = 0, n ?_ 1 and as  = 2, 

using generating functions. 
	 4 

(b) Calculate the Stirling number, S 34  . 	 3 

(c) Show that for a self-complementary graph 
(p, q), four is a factor of either p or (p — 1). 	3 

5. (a) Test the validity of the following argument 
using a truth table : 	 5 

"If there is a cricket match in a city, then 
travelling in the city is difficult. 
If the cricket teams arrived on time, then 
travelling in the city was not difficult. 
The teams arrived on time. Therefore, there 
was no cricket match." 

(b) How many numbers from 0 to 999 (0 and 999 
included) are not divisible by 7 or by 11 ? 	3 

(c) Find the number of regions in the following 
graph : 	 2 

P12 	Pll 
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6. (a) Find the number of 6-digit numbers, the 
product of whose digits in each case is 24. 

(b) Write the contrapositive, converse and 
negation of the following statements : 	3 
"If n c N is odd, then n is the sum of three 
odd primes." 

(c) Solve the recurrence 

an  + 3an_1  — 10an_2  = 5n  (n > 2). 	 3 

7. (a) Construct a 3-regular graph on 10 vertices. 
Is there a unique 3-regular graph on 
6 vertices, up to isomorphism ? Justify your 
answer. 4 

(b) Solve the recurrence 

bn+2 2  = 4bn +1,  2 	bn  > 0 and b1  = 4. 	 4 

(c) Find the number of permutations of the 
letters of the word RECURRENCE. 	 2 
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