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B.E./B.TECH. Degree Examination, December 2020 
Fifth Semester  

 MA16551 -  Discrete Mathematics 
(Regulation 2016) 

Time: Three hours                                                                                            Maximum :80  Marks 
Answer ALL questions 

PART A - (8 X 2 = 16 marks) 
1. Which one of the following propositions is a Tautology? 

(a) qqp  )(   (b) )( pqp    (c) )( qpp    (d)  both (b) and (c) 
2. In the principle of strong induction to prove that P(n) is true for all Positive integers n. the inductive 

step is to show  
(a) )1()(  kPkP is true                  (b) )1()(....)2()1(  kPkPPP is true  
(c) )1()(....)2()1(  kPkPPP is true        (d) P(k+1) is true. 

3. Suppose that the number of bacteria in a colony triples every hour. Then the recurrence relation for 
the number of bacteria after n hours have elapsed is   
(a) an = 3an−1, (b) an = 3 + n , (c) an = 3 , (d) an = an−1 + 3  

4. H is a subgroup of (G, ∗) iff for a, b ∈ H 
(a) a ∗ b ∈ H       (b) a −1, b−1∈ H     (c) a ∗ b −1∈ H      (d) a ∗ b and b ∗ a ∈ H  

5. Show that the propositions qp  and qp  are logically equivalent. 
6. How many positive integers not exceeding 100 is divisible by 5? 
7. How many different permutations can be made out of the letters in the word ‘MALAYALAM’ ? 
8. If the binary operation defined as ab = 2

ab   a,b R where R is the set of nonzero  real numbers, 
find the inverse of a in R. 

PART B - (4 X16 = 64 marks) 
09. (a) (i) Prove that the conditional statement )rp()]pq()qp[(  is a 

tautology. 
(8) 

  (ii) Prove that the following argument is valid: 
pr,qr,qp   

(8) 

(OR) 
 (b) (i) Obtain the  PDNF and PCNF  of    rpqp   (8) 
  (ii) Show that ( p → q) ∧ ( p → r) ⇔ p → (q ∧ r). (8) 
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10. (a) (i) Show  that       )x(R)x(P)x()x(R)x(Q)x()x(Q)x(Px   (8) 
  (ii) If m is an odd positive integer, prove that there exists a positive integer n such that m 

divides 2n – 1. 
(8) 

(OR) 
 (b) (i) Show that the premises “Jack, a student in this class knows how to write programs in 

JAVA” and “ Everyone who knows how to write programs in  JAVA can get a high-
paying  job” imply the conclusion “Therefore, someone in this class can get a high-
paying job.” 

(8) 

  (ii) Using mathematical induction prove that  
2 2 2 2 ( 2 1)(2 1)1 3 5 .... .. .. . (2 1) 3

n n nn        . 
(8) 

 

11. (a) (i) A survey of 500 television watchers produced the following information:  
285 watch football games; 195 watch hockey games; 115 watch basketball games; 
45 watch football and basketball games; 70 watch football and hockey games; 
50 watch hockey and basketball games; 50 do not watch any of the three games.  
i)  How many people watch all the three games. ii) How many people watch exactly 
one of the three games? 

(8) 

  (ii) Find the solution to the recurrence relation  ak – 10 ak – 1 + 9 ak – 2 = 0  with the initial 
conditions  a0 = 3, a1 = 11 

(8) 

(OR) 
 (b) (i) Find the number of integers between 1 and 500 that are not divisible by any of the 

integers 2, 3, 5 and 7. 
(8) 

  (ii) Use the method of generating function to solve the recurrence relation    
ak + 3 ak – 1 - 4 ak – 2 = 0, k2 
with  a0= 3,  a1= -2 .    

(8) 

 

12. (a) (i) Prove that    



 


 R0a:aa
aaG   

forms an abelian group with respect to matrix multiplication. 

(8) 

  (ii) Let G be a multiplicative group and H is a non empty subset of G. Show that H is a 
subgroup of G iff  a b-1H  for every a,bH. 

(8) 

(OR) 
 (b) (i) If GGf :  is a group homomorphism then i) Let e be the identity of ),( G then 

f(e) = ewhere e  be the identity of ( ), G  (or) Group homomorphism preserves 
identity. ii) For any aG, f(a-1) = [f(a)]-1  (or) Group homomorphism preserves 
inverse. 

(8) 

  (ii) State and prove Fundamental theorem on homomorphism of groups. (8) 


