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U.S.N

P.E.S. College of Engineering, Mandya - 571 401
(An Autonomous I ngtitution affiliated to VTU, Belgaum)
Third Semester, B.E. - Computer Science and Engineering
Semester End Examination; Dec - 2016/Jan - 2017
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. How many positive integein can we form using the digits 3, 4, 4, 5, 5, 6f We wantn to
exceed 400000

b. How many ways can a gambler draw five cards frotaadard deck and get,

1) five cards of the same suit? i) four aces
iii) four of a kind? iv) three aces and two jacks?
c. Determine the number of integer solution,
X X, +X,+X,=32
where, i) X 20, 1<i< 4
i) x >0, I<i< 4
i) X X, 25,X3,X,27.
2a. LetU ={1,2,3,9,10}, A={1,2,3,4,5}, B={3,4,5,6,7} andC ={7,8,9}. Find
i) AnB i) ADB i) BnC iv)AnC v) AAB.

b. Prove that(Aﬂ B)D[Bn ((Cﬂ D)D(CDB)”= Bn (AD C).

c. In a survey of 120 passengers, an airline fount 4Baenjoyed wine with their meals,
enjoyed mixed drinks and 66 enjo' iced tea. In addition 36 enjoyed any and givem phi
these beverages and .passengers enjoyed them all. If two passengersselexted at
random from the survey sample of 120 what is ttodability tha,

1) They both want only iced tea with their meals?
ii) They both enjoy exactly two of the three beverafjerings?
UNIT -1

3a. Verify that[P - (g - r)] -~ [(p - ) - (p - r)] is a tautology.
b. Provide the steps and reasons to establish the folloviaggcal equivalences,

(P~ a)0[-~q0(r0-q)] = ~(alp)
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C.

4 a.

5 a.

Establishthe validity of the following argument by expressio symbolic form “If the band
could not pay rock musior the refreshments were not delivered on time tinenNew
year’s party would have be canceled and Alicia would have been angry. Ifghgy were
canceled, thenefunds would have had to be made. No refunds we@emTherefore the

band could play rock music

For the universe of all integers p(x),q(x),r(x),s(x) and t(x) is defined as,
P(x):x>0

q(x):is even

r(x):xis a perfect squa
s(x): xis divisible by 4

t(x): x is divisible by 5

Write the following statements in syolic form and also find whether each of the
statements is true or fal

I) At least one integer is even

i) There exist a positive integer that is e

iii) If xis even, thex is not divisible by 5

iv) No even integer is divisible by.

Provide the steps and reasons to establish theityatitithe argument,
Ox| p(x) Da(x)]
o[ (~p(x) Da(x)) - 1 (x)]
OOx[=r(x) - p(x)].
For all integerk andl, if k, | are both odd, thektl, is even.
UNIT -1l
If nis a positive integer then prove that,

n(n+1)(n+2)
3

1.2+ 2.3+ 34.....4n(n+ )=

Define Binomial coefficient recursively and hencefide Eulerian numbera,,k,m,kz
recursively and also fine the valuea,,,k, wherdd<s m<5and Osk<m- 1.

Forany A={1,2,3 B={ 2,4,5,determine the following;

i) |A>< B| i) the number of relations from A to B iii) the number of relations on #
iv) the number of relations from A to B that contdh 2) and(1,5)

v) the number of relations from A to B that contaexactly five ordered pairs

vi) the number of relations on A that contain attisasen elements
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6a. Prove the, j) | 2x] =] x| +| x+%] for any reak
i) | x|=[x]-1foranyxOR-Z.
b. Let SOZ" wherdS|=25, then prove thaB contains two elements that have the same

6
remainder upon division by Z

c. Let f:R - R be defined by,

3x-5 x>0
f(X)_{—3x+1 X< 0

i) Determine :f (1), f(-1), f (%) 8
i) Find f*(0), (1, f*(-3
iii) What aref *([-5,5]), and f™([-6,5]).

UNIT -1V

1
7 a. Prove that the number Symmetric relation on set A 82 (n2 + n) . S

b. If A={1,2,3,4 give an example of relation R on A that is,

i) Reflexive and Symmetric but not transitive

i) Reflexive and transitive but not symmetric °
lii) Symmetric and transitive but not reflexive.

C. Let A:{l, 2,3,4,5, 6,}7 How many symmetric relations on A contain exactly, A
i) four ordered pairs ii) five orderedlrs.

d. Let A={1,2,3,6,9,1B and define R on A byRy if x/y Verify it is Poset? Draw Hasse :
diagram

8a. Define RonA={12,3,4,5,6,7,8,9,10,111 by (x,y)OR if x-y is a multiple of 5,

1) Prove that R is an equivalence relation on A 6
il) Determine the equivalence classes and portfohiaduced by R.

b. State Topological sortinalgorithm. 6

C. Let A={1,2,3,,53},
1) Prove thaI(A,l) is a lattice by constructing a meet joint table.
i) Prove that is not distributive over + in this lattice by eidtifying elements a, b, c in A o

for which a.(b+c) #zab+ac
iii) Prove that + is not a distributive oveby showing thata+(b.c) # (a+b).(a+c)for

some elements a, b, cin A.
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9a.

10 a

UNIT -V
Show that (A. is an abelian group where A:{aDQ|a¢—:I} and or .
anya,b0A,ab=a+b+ab
Let G be the group of complex numbe{l,—l,i ,—i} under multiplication. Construct
multiplication table for this group wittH :(Z4,+) consider f G - H defined by 7
t@=[0. f(-1)=[2, 1 () =[] f(-)=[3]
For B:G i ;j Find the subgrouf =(B). 5
Let C be a set of code wordwhereCZ]. In each of the following, two of
e(error pattern)r(received word) and C (code word) are given, withC +e. Determine
the third terr,
i) €=1010110 r = 101111 °
i) C=1010110 & 01011(
i) e=0101111 ~ 000011
110110
letH={1 0 1 1 0 1 Obe the parity check for a Hammifg, 4) code,
011100
i) Encode the following messages,
1000 1100 1011 1110
i) Decode the following received words, 8
1100001 1110111 0010001 0011100
Using the followinctable;
Syndrome 000 001 010 100
Coset Leadef 0000000] 0000001 0000010} 0000100
Syndrome 011 101 110 111
Coset Leadef 0010000; 0100000 1000000, 0001000
I) For a(2, 6) triple repetition code, Find:
i) E(10) i) E(00101Q i) D(101019.
6

I1) For a(3,9)triple repetition code, Find:

i) E(100) i) E(011) iif) D(100100119.



