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U.S.N

P.E.S. College of Engineering, Mandya - 571 401
(An Autonomous I nstitution affiliated to VTU, Belagavi)
Third Semester, B.E. - Information Science and Engineering
Semester End Examination; Dec - 2017/Jan - 2018
Discrete Mathematical Structures

Time: 3 hrs Max. Marks: 100

Note: Answer FIVE full questions, selecting ONE full question from each unit.

UNIT -1

1 a. Define the following terms with an example for each

2 a.

i) Sum and Product Rule of Counting theory i) Permutations and Combinations.
In how many ways can we distributed 10 identicatbies among six children such that
i) No restriction i) Each child is given a marble

iii) First child gets exactly 5 marbles.

C

State Binomial theorem and determine the coefficieh x* y* 7Z° in the expression

(4x—%+32+ 5)°

Using membership table method verify for any tisets A, B, C
A-(BOC)=A-(B-C)=(A-B)-C.
Find the number of integers between 1 to 1000 wareh
i) Not divisible by 2 or 3 or 5 i) Brtly divisible by one of 2,3,5.
Two tickets are selected at random out of 50 teketmbered 1, 2, 3.......... 50. What is
the probability that the sum of the numbers ofttbleets chosen is even?

UNIT - 11

. Prove law of syllogism and law of detachment tdeagological statements.

b. Prove logical equivalence without using truth table

4 a.

i) pU(pt(pUag) =p i )g-0a )»r F Aplqg )r

Text the validity of the argument. If | study thémvill not fail in Maths. If | don’t play
basketball, then | will study. But | failed in Math Therefore I must have played
Basketball”.

Negate the quantified statements and representvatitia unique universe.

i) All birds have wings i) All real numbers are complex numbers
lii) Some integers are divisible by 5 V) $ome triangles are equilateral.
Let, p(x):x is even g(x)xis prime.

Find the truth value of;

) Ox p(X) i Tq %) i Ox p(x)0q(x)
V)7, p(x) - =q(x) v)Ox p(x) Jg(x) vi F p&)dgk)
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C.

5a.

7 a.

8 a.

Express the argument in symbolic form and checkatglity “No Engineering student is
bad in studies. Anil is not bad in studies. Therefanil is an Engineering student”.
UNIT - I11
Prove by Mathematical Induction Principle that.
n'>2"'0n>1.
“If nis an odd integer them+11 is an even integer”. Give a,
i) Direct proof i) Indirect Proof iii) Proof by contradiction.
Let L, denote i Lucus number and,flenote i Fibonacci number then,
Provethat L,=F_ +F, 0On0OZ"
[HintL,=2,L=1andl, =L+, n= 2

- Let |A=m and [B=n find

i)  How many functions are there from A and B

i)  Among them how many are one-one

iii) Among them how many are onto.

Find the number of ways of distributing 7 distinbjects into four labelled containers such
that no container is left empty?

Consider the functionfsandg defined by

f(x)=x* and g(x)=3x+5yOxOR

2x+1 x=21
h(x) =
-2X+5 x<1

Find fog,gof,f? g* fogoh,hogof ,h?* goh.

UNIT -1V
Define an equation relation. Prove that if R igkation defined as: (a, b) R, iff & = bf on
A={2,-1, 0, 1} is an equivalence relation aridaafind the partition induced by R on A.

Prove the following statements:
i)If R and S are equivalence relations on A Then & alds equivalence
i) If R and S are equivalence relatrion§)R S neetdo® an equivalence relation A

Let A={1, 2, 3, 4}and R ={(1, 2) (1, 3) (2, 43, 2) (3, 3) (3, 4)}. Find Rand R and
write down their matrix and diagraphs.

Draw the Hasse’s diagram representing the POSERJA,

Where A = {1, 2, 3, 6, 20, 36, 50} and “R” is “exbcdivides” and Prove that R is a

partially ordered relation.
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b.

10 a.

C.

Define the following terms and find the same foe tiraph given representing a POSET
(A, R)

pe ?

i) Least i) Grestte

iii) LUB {a, e} iv) GLB {a, f}.

Write the steps involved in topological sortingaighm.
UNIT -V

. If o is an operation o zdefinad by xo y=x+y+1 Prove that Z.,0) is an abelian gpo

Prove that the group ¢Z+) is cyclic. Find all its generators.

Define homomorphism, Isomorphism between two groggnd G with an example for
each.

Explain encoding and decoding of a message withlusatations.

. 2 5
An encoding functiorF * 22 = 42

{10110}
G =

is given by generator matrix

0 1 0 1 1

i) Find the associated parity check matrix H
i) Use H to decode the received words 11101, 11011

Prove thatl x,y0 Zwt X+y Iwt ) $wt y{



