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character is life

B.TECH DEGREE EXAMINATIONS: MAY 2018

(Regulation 2015)

Fourth Semester
INFORMATION TECHNOLOGY
U15MAT403 : Discrete Mathematics

COURSE OUTCOMES
CO1: Have a better understanding of sets and applicafiset theory.

CO2: Acquire the knowledge of relations, equivalencatiehs and their properties.

CO3: Understand different kinds of functions.

CO4: Understand logical arguments and constructs simpiematical proofs.

CO5: Know various graphs and learn different algorithms.

CO6: Acquire the knowledge of partially ordered setttjdas, Boolean algebra and able to apply in ciscui

Time: Three Hours
Answer all the Questions:-
PART A (10 x 1 = 10 Marks)

Maximum Marks: 100

1. Match List | with List Il and select the answiegrm the codes given below. CO4 [Kq]
List | List Il
A. TpCq i. 1(p-q)
B. pCq ii. p-q
C. pCq ii. 1(p— 1q)
D.pLC Iq iv. Ip-q
A B C D
a) i [ iii \Y
b) iii v ii [
C) ii v ii [
d) iii i ii iv
2. Afunction f : A - B has an inverse if and only ffis Co3  [Ki]
a) 1-1 function b) Bijective
c) Onto - function d) Neither 1-1 nor onto
3. IfA={0,2,3},B={2,3} and C = {1,5,9} then CO1 [Ky]
1. BOA 2.{3HA 3.{3[HA 4BhA0OC
Which of the above are true?
a) 1,3 b) 1.4
c) 1.2 d 23
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10.

Let A and B be two non-empty finite sets corntegmm and n elements. Then the total CO1 [K{]
number of subsets of AB is

a) 2" by 2"*'

c)y 2" d 2

Examine the two statements carefully and sétecanswer using the codes given below: CO2 [K{]

Assertion (A): The relation R on the set of alkigers defined bYa R b if a is a multiple of
bis a equivalence relation

Reason (R): If the relation is reflexive, syntriteand transitive then it is equivalence

relation.

a) Both A and R are individually true andb) Both A and R are individually true but R

R is the correct explanation of A is not the correct explanation of A
c) Aistrue but R is false d) Ais false butRrue
For every n > 0 there is a unique Boolean akeb----------- elements CO6  [Kq]
a 2 b) 2n
C) n+2 d 2/n
The steps involved in finding inverse of a fiime CO3 [K]]

1. Swap the variables x and y.
2. Replace y by TY(x).

3. Solve fory.
4. Replace the function f(x) by y in the equati@scribing the function.
a) 2-3-4-1 b) 1-3-2-4
c) 3-4-2-1 d 4-1-3-2
Consider the statements. Co4  [K]]
1. If it is raining then the roads are wet.
2.1t is raining
Then the conclusion is
a) The roads are not wet b)  The roads are wet
c) Itis not raining d) Itis raining and the dssare not wet

Examine the two statements carefully and sétecanswer using the codes given below: CO5 [K{]

Assertion (A) ‘The number of regions in a complete graph withdiees is 4

Reason (R) : For any connected planar grapmuh#er of regionsr = e —v + 2 where e is
number of edges and wisber of vertices.

a) Both A and R are individually true andb) Both A and R are individually true but R
R is the correct explanation of A is not the correct explanation of A
c) Aistrue but R s false d) Ais false butRrnue
In a partially ordered set, if every pair adrekents has supremum and infimum then itis CO6 [Kj]
called a
a) Boolean algebra b) Poset
c) Lattice d) Chain

PAGE 2 OF 4



PART B (10 x 2 = 20 Marks)
(Answer not more than 40 words)

11. Find the sets Aand B if A—B ={1,3,7,11}; B—A{2,6,8} and An B ={4,9}. CO1l [Kj
12. The relation R on the set A ={1,2,3,4,5} igided by the relation a R b if and only if Coz  [Kj
‘3 divides a— b’ . List the elements of R and'R
13. If R and S be a relation on a set A represelnyethe matrices Coz  [Ky
010 010
Mr=[1 1 1|andMg=|0 1 1|.Findthe matrices that represe$]S andRn S.
1 00 111

14. Letf:R - Randg:R- R are functions defined by f(x) Zx3 x + 1, g(x) = 2x — 3. Find CO3  [Kj]
(f 2 9)(x).

15. If Ais a subset of U then prove thgt; (x) =1-¢ A (x) for all x O U. CO3  [Ki
16. Prove tha(1qC (p - q)) - | p is tautology. CO4  [Ky
17. Define the two types of quantifiers in predéceslculus Co4  [Ki]
18. Draw the graph that is both Eulerian and Hami#n. COo5 [K
19. State Handshaking theorem. CO5  [K]
20. LetA={a, b, c} andp(A) be its power set. Draw the Hasse diagranp@i), ) CO6  [Kg]

Answer any FIVE Questions:-
PART C (5 x 14 = 70 Marks)
(Answer not more than 300 words)
Q.No. 21 is Compulsory
21. Suppose 100 out of 120 Computer Science steidéundy atleast one of the following CO1l [Ky
languages: French, German and Russian. It is gha&n65 students study French, 45
students study German, 42 students study Russlarsti@lents study French and
German, 25 students study French and Russian amstutients study German and
Russian. Find the number of students who study
(i) All the three languages
(i) Only French and German, but not Russian
(iif) Only French and Russian, but not German
(iv) Only Russian and German, but not French
(v) Only French
(vi) Only German
(vii) Only Russian

22. (i) Determine whether the relation R on theddetll integers is an equivalence (7) €Oz [K]
relation,where aRb if and only ifab( mod 7)
(ii) Let R = {(b, ¢), (b, €), (c, e), (d, a), (e), e, c)} be a relation on the set (7) €Oz [K{]

A = {a,b,c,d,e}. Find the transitive closureing Warshall's algorithm.
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23.

24.

25.

26.

27.

(i) Show that the function f: R, R defined byf (x) :%1, for all xO R, is neither (7)
X"+
one-one nor onto.
1 2 3 4 1 2 3 4 7
(i) Let A={1,2,3,4}, P, = andP, = - v
3241 2 41 3

Verify that(P o P,) ™t =Pyt o P71,
(i) Show that the following premises are ingstent. (7)
p-~q,p-r,q- Irandp
(i) Show that the premises “One student in thass knows how to write programs in (7)
JAVA” and “Everyone who knows how to writeograms in JAVA can get a high
paying job” imply the conclusion “Someone imsthlass can get a high paying job.”
(i) Define isomorphism. Examine whether thédi@ing pair of graphs are isomorphic (7)
or not.

A Vi A7
B C
G AE P Vi
(ii) Prove that the number of odd vertices in apjris always even. (7)
(i) Show that every chain is distributive ledti (7)
(ii) In any Boolean algebra show thab' +a’b =0 if and only if a = b. ()
(i) Simplify the Boolean functionf (a,b,c) =[(ab)'c]'[(a" +c)(b' +C)]'. @)
(if) Find the Principal conjunctive and disjun&inormal form of the following. (7
(POQ)I(IPOR)QOR).
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CO3

COo3

CO4

CO4

CO5

CO5
CO6

CO6

CO6
CO4

[Ks]

[Kd]
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