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BACHELOR'S DEGREE PROGRAMME (BDP) 

Term-End Examination 

i . 1 	 December, 2014 

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 number 2 to 7. Use of 
calculators is not allowed. 

1. Which of the following statements are true and 

which are false ? Justify your answers with a 

short proof or a counter-example. 
	 10 

(a) For any two logical statements p and q, 

[(p v q) 	q] 	p. 

(b) "3'1  + n is an odd number for infinitely many 
values of n E N" is a proposition. 

(c) The order and degree of the homogeneous 

recurrence relation an = a -I  + an-2 an-3 n  
are 3 and 2, respectively. 

(d) The number of partitions of 6 is 10. 

(e) The edge chromatic number of the graph K6  

is 5. 
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2. (a) Consider a set X = {0, 1, 21. Check whether 
or not the set 9(X), (the power set of X) is a 
Boolean algebra under the usual operations 
union, intersection and complementation in 
it. 	 5 

(b) Find a particular solution of the recurrence 
relation, bn  — 4 bn_1  + 4 lan_2  = 3 x 2n  (n 2). 	3 

(c) Check whether or not the complete graph K5  

has an Eulerian circuit. 	 2 

3. (a) Using generating function, find a formula for 
an  which satisfies the recurrence relation, 

an  = n + 2 an_i  (n 1) and ao  = 1. 	5 

(b) How many permutations are there of the 
letters taken all at a time, of the word : 	2 

INDISTINGUISHABLE 

(c) Let T be a graph such that every two distinct 
vertices of T are connected by a unique path. 
Prove that T is a tree. 	 3 

4. (a) Using the principle of mathematical 
induction, prove that 
1 x 1! + 2 x 2! + 3 x 3! + + n x n! = (n + 1)! — 1. 

3 

(b) If a 6-digit number is chosen at random, 
then what is the probability that the product 
of its digits is 24 ? 	 3 
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(c) Draw the complement of the following 
graph : 

Is the complement planar ? Justify your 
answer. 

5. (a) Find the disjunctive normal form of the 
Boolean expression 

X(a, b, c) = (b n c') v (a v c)'. 	 3 

(b) Find the number of distinct solutions in 
non-negative integers and the number of 
distinct solutions in positive integers of the 
equation x1  + x2  + x3  + x4  + x5  = 12. 

(c) A school has 100 students with 40 taking 
French, 40 taking Latin and 40 taking 
German. 20 students are taking French and 
Latin, 20 students are taking Latin and 
German, 20 students are taking French and 
German and 10 students are taking all three 
languages. Find out how many students are 
taking no languages. 	 3 

(d) Can you construct a graph with ten vertices 
in which two vertices have degree 2 each, 
three vertices have degree 3 each and the 
remaining vertices have degree 4 each ? Give 
reasons for your answer. 	 2 

MTE-13 	 3 	 P.T.O. 



6. (a) Find the sum of the following series using 
exponential generating functions : 	 4 

12 	2 	32 	

‘-a./ 	
(n + 1)2  

0! - 1! + 2! 	 n! 	••• 

(b) What is the coefficient of x35  in the 
expansion of (1 + x2  + 2x11)200 ? 	 3 

(c) Find 6(G), A(G) and x(G) of the following 
graph G : 

Justify your answer. 	 3 

7. (a) Draw the truth table of 

(p A q) V (", q 	r). 	 3 

(b) Define the nth  Bell number. Using the 
formula for Bell numbers, or otherwise, 
determine B5. 	 3 

(c) Find the general solution for the recurrence 
relation : 	 4 

an — 6 an-1 + 9 an-2 = 3n  
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