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B.E. / B.TECH. DEGREE EXAMINATIONS, DEC 2019 

Fifth Semester 
MA16551 – DISCRETE MATHEMATICS 

(Computer Science and Engineering) 
(Regulation 2016) 

Time: Three Hours                                                                                         Maximum : 100 Marks 
Answer ALL questions 

PART A - (10 X 2 = 20 Marks) 
  CO RBT 
1. Construct a truth table for the compound proposition ).()( qpqp   1 U 
2. State the converse and inverse of the conditional statement “If it snows tonight, 

then I will stay at home.” 
1 U 

3. Determine the truth value of each of these statements if the domain for all 
variables consists of all integers. 

(a)  02  nn          (b)    02  nn  . 
2 U 

4. State the well ordering property. 2 R 
5. How many different strings can be made from the letters in MISSISSIPPI, using 

all the letters? 
3 AP 

6. A club has 25 members. How many ways are there to choose a president, vice 
president, secretary and treasurer of the club, where no person can hold more than 
one office? 

3 AP 

7. Show that if every element in a group is its own inverse, then the group must be 
abelian. 

4 AP 
8. Give an example of a ring which is not a field. 4 U 
9. Define a partial ordering with an example. 5 R 
10. State De Morgan’s laws on Boolean algebra. 5 R 

   
PART B - (5 X16 = 80 Marks) 

11. (a) (i) Show that )( rqp  and )( rpq  are logically 
equivalent. 

(8) 1 U 
  (ii) Obtain the principal conjunctive normal form and principal 

disjunctive normal form of )()( PQRP  . 
(8) 1 AP 

(OR) 
 (b) (i) Show that the following set of premises is inconsistent. 

PRQRPQP ,,,  . 
(8) 1 U 

  (ii) Show that S  is a valid conclusion from the premises
)(,)(, SPRRQQP  . 

(8) 1 U 
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12. (a) (i) Show that   ).()()()()()()( xQxxPxxQxPx   (8) 2 AP 
  (ii) Use rules of inference to obtain the conclusion of the following 

arguments. 
“Somebody in this class enjoys whale watching. Every person 
who enjoys whale watching cares about ocean pollution. 
Therefore, there is a person in this class who cares about 
ocean pollution.” 

(8) 2 AP 

(OR) 
 (b) (i) Prove by mathematical induction, that

4
)3)(2)(1()2)(1(...4.3.23.2.1  nnnnnnn . 

(8) 2 AP 

  (ii) Prove that if n is a positive integer, then n is odd if and only if 
5n+6 is odd. 

(8) 2 AP 
 

13. (a) (i) There are six men and five women in a room. Find the number 
of ways four persons can be drawn from the room if (1) they 
can be male or female, (2) two must be men and two women, 
(3) they must all are of the same sex. 

(8) 3 AP 

  (ii) Solve the recurrence relation 321 33   nnnn aaaa with 
initial conditions .1,2,1 210  aaa  

(8) 3 AP 

(OR) 
 (b) (i) Use generating functions to solve the recurrence relation 

23 1  kk aa  with the initial condition 10 a .  
(8) 3 AP 

  (ii) Find the number of integers between 1 and 500 that are not 
divisible by any of the integers 2, 3, 5 and 7. 

(8) 3 AP 
 

14. (a) (i) Show that the set of all elements a of a group  ,G  such that 
axxa   for every xG is a subgroup of G. 

(8) 4 AP 

  (ii) Show that every subgroup of a cyclic group is cyclic. (8) 4 AP 
(OR) 

 (b) (i) State and prove the Lagrange’s theorem. (8) 4 AP 
  (ii) Show that the kernel of every group homomorphism is a normal 

subgroup. 
(8) 4  

AP 
 

15. (a) (i) Let 30S  bet the set of positive divisors of 30. If   is the relation 
of divisibility, prove that ),( 30 S is a Poset. Draw the Hasse 
diagram of the Poset. 

(8) 5 U 

  (ii) State and prove Isotone properties in a lattice. (8) 5 AP 
(OR) 

 (b) (i) Show that every chain is a distributive lattice. (8) 5 AP 
  (ii) Show that De Morgan’s laws hold in a complemented 

distributive lattice.  
(8) 5 AP 


