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BACHELOR'S DEGREE PROGRAMME 
Term-End Examination 

December, 2011 

ELECTIVE COURSE : MATHEMATICS 

MTE-13 : DISCRETE MATHEMATICS 

Time : 2 hours 	 Maximum Marks : 50 

Note : Question 1 is compulsory. Do any four questions from 
question number 2 to 7. Calculators are not allowed. 

	

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

(a) 'Close the door' is a statement. 
(b) Sn, the number of subsets of a set of n 

elements, satisfies a recurrence of order 2. 

(c) If n?:- 2, S c {1, 2, ..., n} , 151 = n +1, then S 

contains at least one pair of coprime 
integers. 

(d) Every bipartite graph is a tree. 

(e) The generating function for the sequence 

is 	1  	. 
1 — Z 

	

2. 	(a) Define the hypercube graph Qn. How 	4 
many vertices and edges does it have ? 
Explain your answer. 
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(b) Solve the recurrence relation a n  - an  = 5n, 	6 
n 0, a0  = 1 using generating function. 

	

3. 	(a) Let an  be the number of n digit odd numbers. 	3 
Formulate a recurrence for an  stating the 
initial conditions. 

(b) Use Mathematical Induction to prove that 	4 

13  + 33  + 53  + . . . + (2n - 1)3 = n2  (2n2  - 1) for 
n 1. 

(c) Find the number of 5 lettered words over 	3 
the alphabet {a, b, c} in which second letter 
is b and fourth letter is a ? 

	

4. 	(a) Show that 	 3 

(p -> ~ q) n (p -> 	(p A (q v r)) 

(b) How many numbers from 0 to 999 are not 
divisible by either 5 or 7 ? 

X5 
_ n-1 (c) Solve the recurrence given by x n 	, 

x  n -2 

together with the initial conditions x0  = 1, 
x1  = 3 

	

5. 	(a) Find coefficient of a 6b3c3  in expansion of 
(a + b + 2c) 12. 

4 

3 
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(b) Determine the validity of the following 	5 

argument : 

If my plumbing plans do not meet the 
construction code, then I cannot build my 
house. 

If I hired a licensed contractor, then my 
plumbing plans will meet the construction 
code. 

I hired a licensed contractor. 

I can build my house. 

(c) Let G be a (p, q) graph all of whose vertices 	2 
have degree 1 or 2. Find the number of 
vertices of degree 1 in terms of p and q. 

6. 	(a) Show that any tree with exactly two vertices 	3 
of degree 1 is a path. 

(b) How many distinct solutions are there of the 	4 
equation x + y + z + w= 15 in non negative 
integers and how many solutions are there 
in positive integers ? 

(c) Show that the Peterson graph is not 
	3 

3-critical. 
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7. 	(a) State Dirac's theorem. Construct a 	3 
connected non-Hamiltonian graph on 5 
vertices in which each vertex has degree 2 
or more. 

(b) Draw the logic circuit for the expression 
(xi ' v (X2 A X3j )) A (X2 V X4 T ). 

(c) A box contain two white socks and two blue 	3 
socks. Two socks are drawn at random. 
Find the probability that they are of same 
colour. 
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