KUMARAGURU

character is life

B.TECH DEGREE EXAMINATIONS: MAY 2017
(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: ThreeHours Maximum Marks: 100
Answer all the Questions:-

PART A (10x 1=10Marks)

1. Match the following: For the two sefsand B, CO1 [K1]

List | List Il
A. A-(A-B) i. (AnB)O(BO¢g)
B. (An B)O(An B) i. A°nB
C. The dual o AOB)n (BnU)is |iii. AnB
D.B-A iv. A
a)  A-(i),B-(iv),C-(iii),D-(ii) c) A-(iii),B-(iv),C -(i),D-(ii)
b)  A-(ii),B-(iv),C-(i),D-(iii) d) A-(iii),B-(ii),C -(iv),D-(i)
2. The contrapositive o - Pis CO4  [Ky
a) -Q--P b) -P--Q
c) Q-P d Qo P
3. Which of the following statements are true: CO5 [K1]

1. Regular graph is a graph in which all the vediare of equal degree.
2. The number of odd degree vertices in a graph &ways even.

3. A null graph of more than one vertex is connggeaph.

4. In a complete graph of ‘n’ vertices, the degyEevery vertex is two.
a 1.3 b) 1.4

0 1,2 d 23
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If A={ 2345}, B ={x: x Nisanevennumber}then Co1 [K1]

a) AisasubsetofB b) B s asubsetof A
c) AisnotasubsetofB d) Bisequivalentto A
Assertion (A): The negation qfix 0U)(x < 25 is(OxOU)(x = 25). CO4 [KZ]

Reason (R): IfA= Bthen Ais called antecedent.

a) Both A and R are Individually true and) Both A and R are Individually true but
R is the correct explanation of A R is not the correct explanation of A

c) Aistrue but R s false d) Ais false butRrue

Given relations R and S, write the correct sequefisteps to verify thafR. )™ =s™. R, €02 [KZ]
using matrices.
1. Find M

M M RS

Rfl ’ S*l ’

2. Verify Mg o1 = Mg o
3. Write the relation matriceM , , Mg.
4. DetermineM o, Mg o
a) 1-4-3-2 b) 3-2-4-1
3-1-4-2 d) 1-3-4-2
0if xi CO3 [K2]
Arrange in a sequence to finde g - hwhere f (x)=x-1,g(x) =3x,h(x) = _I x.lseven
1if xisodd
1. (fegoh)()=(f(goh) (x)
0if xiseven

2.(ge h)(x)z{Sif xisodd O ()

3. (fegeh)(¥)=(fov)(x)

—1if xiseven
4 (Fe g°h)(x)_{ 2if xisodd
a) 1-2-34 b) 1-3-2-4
c) 2-4-1-3 d 3-4-1-2
Match the following: CO3 [K1]
List | List 11
A. f: X - Ydefined by f (x)=x,0xO X I. Composition of functions
B. (go f)(x)=g[f ()] ii. constant function
C. f:X o VYif f(x)=c,OxOX iii. fis one toone
D. f:Z - Zdefined by f(x)=x+10x0Z iv. identity function
a)  A-(i),B-(iv),C-(iii),D-(ii) b)  A-(ii),B-(iv),C- (i),D-(iii)
c) A-(iv),B-(i),C-(ii),D-(iii) d) A-(ii),B-(iv),C- (iii),D-(i)
Assertion (A): There cannot be a Boolean algebitta 6 elements. CO6 [KZ]

Reason (R): The number of elements in a Booleagbadgis2", for a natural number n.

a) Both A and R are Individually true and) Both A and R are Individually true but
R is the correct explanation of A R is not the correct explanation of A

c) Aistrue but R s false d) Ais false butRrue
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10 et (L,*,0,"01))be a Boolean algebra théall b)’ is CO6 [K1]
) (aDb) D) (a+p)
© (a¢0b) d) (a*b)

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

11. In a class 40% of the students enrolled forndiatatics and 70% enrolled for Economics. If CO1  [K3]
15% of the students enrolled for both Mathematic Bconomics, what % of the students of
the class did not enroll for either of the two sdi$?

12. Give an example of a relation which is symneetransitive but not reflexive on {a,b,c}. Coz [K2]

13. Let X ={1,2,3,4}. Let R={(x,y)/x,yO X and x — yisamultipleof 2} . Coz2 [K2]
S={(x,y)/x,yO X and x - yisamultipleof 3}. Find Rn S,ROS.

14. If f and gare functions from the set of integers to the $attegers defined by Co3  [K2]
f(X)=2x+3& g(x)=3x+2. Findfog.

15. Verify that ((P0Q)0J-P) - Qis a tautology. Co4  [K2]

16. Express the statement in symbolic form: “Trepawill be destroyed if there is a flood”. Co4  [K2]

17. Define Planar graph. CO5  [K1]

18. Draw the complete bipartite grapls,;and K ,,. Cos  [K2]

19. Let A={1234}and letr be the relatiorc on A. Draw the Hasse diagramrof CO6  [Kq

20. Define Boolean Algebra and give example. CO6 [K1]

Answer any FIVE Questions:-
PART C (5x 14 =70 Marks)
(Answer not mor e than 300 wor ds)
Q.No. 21 isCompulsory
21. Using Dijikstra’s algorithm, determine the diest path between the vertices a to z @sl) CO5 [K4]

shown below.

22. i) If A={123},B={345},Cc={456}then find (7) co1l [K3]
Ax(Bn C),(AxB)O(AxC), (AxB) n (AxC).
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23.

24.

25.

26.

27.

i) Determine the number of integers between 1 2&@ithat are not divisible by 2,3 or (7)
5.
(7)

a) Let R be a relation, witfl ; = . Find the matrices that represé)R?

= O O
=
o - O

i)R® iii))R* V)R

b) Let A=Rx R, where R = set of real numbers. The relation S ois Aefined by (1)

(a,b)S(c,d)if and only ifa +b? = c? +d?. Prove that S is an equivalence relation.

Let f:R-> R&g:R-> R where R is the set of real numbers given by

f(x)=x*-2and g(x)=x+4. Find f o g& go f . State whether these functions are

injective, surjective & bijective.

a) Obtain principle conjunctive normal form grthciple disjunctive normal form (7)
of(P - (QOR))O(=P - (~QO-R).

b) “If the band could not play the rock music oe tlefreshments were not delivered on

time, then the new year’s party would have beercedsd and Arun would have been

angry”. “If the party were cancelled, then refundsuld have had to be made”. “Nd7)

refunds were made”. Therefore, “the band could pteok music”. Test the validity of

above argument.

a) Let (L,<)be a lattice, for any,b,cO L, then prove that 7)
b<c=a*b<a*c,alb<allc.

b) In a Boolean algebra, prove thak c>a+b<a+c. ()

Let A={1,2,3,4} and R ={(1,2),(2,3),(3,4),@}. Using Warshall's algorithm
find the transitive closure of R.
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