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BACHELOR'S DEGREE PROGRAMME 
(BDP) 

Term-End Examination 

0037E 
	June, 2018 

ELECTIVE COURSE : MATHEMATICS 
MTE-13 : DISCRETE MATHEMATICS 

Time : 2 hours 	 Maximum Marks : 50 

(Weightage : 70%) 

Note : Attempt five questions in all. Question no. 7 is 

compulsory. Answer any four questions from 

questions no. 1 to 6. Calculators are not allowed. 

1. (a) Let G be a graph with p vertices and q edges. 
Show that 

S<_ 2q < 

p 

where 

8 = 8(G) = min fdeg(vi) vi  E V(G)} 

A = A(G) = min {deg(vi) I vi  E V(G)}. 	3 
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(b) Solve the following recurrence relation : 	5 

an+  2  - 4an  + 4an  = 2n, n>0 

(c) Write the converse and the negation of the 

following mathematical statement : 

If n E N is of the form m(m 1) 
 for some 

2 
m E N, then n is a triangular number.' 

2. (a) Determine the validity of the following 
argument : 	 5 

If I do not get 90%, I will not get a 

scholarship. 

If I work hard, I will get 90%. 

I worked hard. 

Therefore, I got a scholarship. 

(b) Find the Sterling number S 42  . 	 2 

(c) A post office has stamps only in 

denominations of 1, 2 and 5. Let a n 

 be the number of ways in which you can buy 

stamps worth 	n using these 

denominations for n 1 and let a ()  = 1. Find 

the generating function for {a n}r, 0. 	 3 
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3. (a) Show that for m, n 2, Km,n  is Hamiltonian 

if and only if m = n. 	 5 

(b) A TV network surveyed 80 people about 

three shows. A, B and C. They found that 

20 watch A, 16 watch B, 14 watch C, 8 watch 

both A and B, 5 watch both A and C, 4 watch 

both B and C and 2 watch all three. How 

many watch none of the shows ? 
	

2 

(c) Obtain the Ferrers graph of the partition 

8 + 7 + 6 + 5 + 5 + 3 + 2 + 1. Also find the 

conjugate partition. Is the partition 

self-conjugate ? Justify your answer. 	3 

4. (a) Find the sum of the series 

E (k + 1)3  = 13 
+1!  2

3  ± 	(n + 1) 3  

k! 	0! 	 n! 	
+ 

k = 0 

using an exponential generating function. 

(b) Show that n! 	2n-1  for every n _ 1 by 

mathematical induction. 	 3 

(c) Prove that for any positive integers n and k, 

1 < k < n, Pn(k) = Pn(k -1) + P k(k). 	3 
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6 
n + 1 tn = 

+(-1) 2  tn - 3 + 	 
4 

{tn - 3, if n is even; 

if n is odd. 

5. (a) If a k-regular graph has no cycles of length 

less than 5, show that it must have at least 

k2  + 1 vertices. 

(b) Let to  be the number of incongruent triangles 

with integral sides and perimeter n. Show 

that 

6. (a) Let f : B 2  --> B be a function defined by 

f(0, 1) = 1, f(0, 0) = 0, f(1, 0) = 1 and 

1) = 0. Find the Boolean expression in 

DNF specifying f. 

(b) If a five-digit number is chosen at random, 

what is the probability that the product of 

the digits is 45 ? 4 
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(c) Using Fleury's algorithm, find an Eulerian 
circuit in the following graph. Also indicate 

the bridges chosen. 4 

7. Which of the following statements are True and 

which are False ? Justify your answer with a 

short proof or by a counter-example. 5x2=10 

(a) For every n 4, there is a 3-regular graph on 

n vertices. 

(b) 1 = a n-1 + an-2 an-3 an-4 is a 

homogeneous recurrence. 

(c) The number of onto functions from a 

5-element set to a 3-element set is 150. 

MTE-13 
	

5 	 P.T.O. 



(d) If fn,k  denotes the number of permutations 

with k matches (i.e., in which exactly k of 

the numbered objects appear in their natural 

positions), then fn k  = C(n, k) do-  k,  

where do  denotes the number of 

derangements of n objects. 

(e) The statement 'Every odd number is a prime 

or every square is a rectangle' is a true 

statement. 
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