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U.S.N

P.E.S. College of Engineering, Mandya - 571 401
(An Autonomous I nstitution affiliated to VTU, Belgaum)
Third Semester, B.E. - Computer Science and Engineering
Semester End Examination; Dec. - 2015
Discrete Mathematical structures

Time: 3 hrs Max. Marks: 100
Note: Answer any FIVE full questions, selecting ONE full question from each unit.
UNIT -1
la For u={123,....... 9,0c let A={1,2345%, B={1248, Cc={12357%F and

D ={2,4,6,8 Determine the following ()(AOB)nC (i) COD (i) (AOB)-C 5
(iv)(B-C)-D (v) (AOB)-(Cn D).
b. Juan tosses a fair coin five times. What is théabdity the number of heads always exceeds

the number of tails as each outcome is observed?
C. Determine the coefficient af?y?z%in the expansion of3x - 2y - 4z)’ 4

d. In how many ways can 10 identical pencils be disted among 5 children in the following
cases:
(i) There are no restrictions (i) Each child geatleast one pencil (iii) The youngest child
gets atleast two pencils.

2 a. The board of directors of a pharmaceutical corpamahas 10 members. An upcoming stock
holders’ meeting is scheduled to approve a newe siaitompany officers (chosen from the 10
board members).

(i) How many different slates consisting of a pdesit, vice president, secretary and treasurer6
can be the board present to the stock holdersé&r approval?
(i) Three members of the board of directors argsplians. How many slates from part (i)
have (A) a physician nominated for the presidency?
(B) Exactly one physician appearing on the slate?

b. Over the internet data are transmitted in strudtiecks of bits called datagrams.
() In how many ways can the letters in DATAGRAM &eanged? 4
(if) For the arrangements of part (i) how many hali¢hree ‘A’ s together?

Using the laws of set theory, simplify the expresiACIB) n CO B 3

d. A manufacturer of 2000 automobile batteries is eomed about defective terminals and
defective plates. If 1920 of batteries have neittefect, 60 have defective plates, and 20 have/

both defects, how many batteries have defectiveiteis?
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UNIT - 11
a. Negate the following and simplify the resultingtsiment
PO(QUr)O(-PO-Q0Or)
b. Using the laws of logic simplify the given staternen
[(P-Q)]0[-QO(r0-Q)]
c. Establish the validity of the following argument
plq
P - (roQ)
r - (sOt)
as
Ot

a. Prove that the following argument is valid wher€ims specified element of the universe.
0x,[P(x) - Q(x)]
x[Q(X) - ()]
~r(c)

O0-P(c)

b. Convert the following statement to symbolic forndaiso write its negation.
“For all x, if x is odd then?-1 is even”
c. Give (i) a direct proof (ii) an indirect proof afidl) proof by contradiction, for the following
statement:
“If nis an odd integer, then n+11 is an evengeté
UNIT - 111

n(n+1)(n+2
a. If n is a positive integer, prove that 2+ 2—- 3+ 3- 4 .....+n i+ 1F ( )( )

using mathematical induction.

b. i) For n=2 any setsA,A,,......AC, Prove thatAOAD.....0 A=A nAn .0 A

i) The Fibonacci numbers are defined recursivsly b

F,=0,F,=1and F,=F_,+F_, for n> Z EvaluateF,, F,F,
. 1f A={1,2,3,4 B={ 25 and C={ 3 4}idetermine

AxB; BxA; AO(BxC); (AOB)xC; (AxC)O(BxC)

6 a. For each of the following functiong: R - R determine whether the function is one-to-one

and whether it is onto. If the function is not andetermine the rangg(R).
a) g(x)=x+7 b)g(x)=2x-3 c)g(x)=x* d) g(x)=x*+x

Contd...3



P13CS34 Page No... 3

b. Let S={3,7,11,15,19, ........... 95,99,]}(, How many elements must we select from S to
insure that there will be atleast two whose sufiig?

C.i) Let f,g:R - R where g(x)=1-x+x* and f(x)=ax+b. If (gof )(x)=9x"-9x+3

determine a, b.

123456Comut‘land2
2 43156 pUteP b

i) Given P :{
d.Let f :A- B and g :B — CProve that iff and g are one-to-one then gof is one-to-one.
UNIT - IV

a Let A={1,2,3,4 and R={( 11 ( LR(. 21, 2)2, 3(1 3.6 . )3 )41 4k be a relation

on A. Is R an equivalence relation?

b. Draw the Hasse diagram for factors of 36.

C. Let A={1,2,3,4,4 and R be a relation on A defined by aRb if and/dir is a multiple of b.
Represent the relation R as a matrix and drawigtaph.

a. Consider the following relation on the sat={1,2,3 R ={(1,3( 12 ( LB(, 3)p and
R ={(1) (13 (2)( 2.R( 3)p which of these are
(i) reflexive (ii) symmetric (iii) transitive (iv) antisymmetric

b. The digraph for a relation on sét={1,2,3,4 is as shown in fig 8(b)

(i) Verify that (A, R) is a poset and find its Hasdiagram.
(ii) Topological sort (A, R)

c. For the posets shown in the following Fig Q8(mgfi(i) all upper bounds (ii) all lower
bounds and (jii) LUB and GLB of the set B, whéde={3,4,3

‘ A a_

g ¢ Re8e© M
R
3 L 0
(Y | € ®
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UNIT -V

9 a. What is cyclic group? Explain and hence, show thatgroup (G,*) whose multiplication

table is as given below is cyclic

*

d
d e f
e
f ab

c
c
d
e
f a bc

-~ O o O o o

a bc d
bc de

- ©0 O O T 9| o

Q

a
b
Cc
d
e
f

b. Explain Lagrange’s theorem. If G is a group of omeanda0G, Prove tha" = e
c. Define the following terms with respect to codihgadry

(i) Parity check code (ii) Hamming distancei) @roup code (iv) Generator matrix.

10a. The parity —check matrix for an encoding functi@j —7Z; is given by

101100
H=11 0 0 1 O
101001

(i) Determine the associated generator matrix D@gs this code correct all single errors in

transmission?
b. ais a group ané,b0G. Prove that (iXa‘l) -1=a and (ii)(ab) " =b'a™

C. Define sub group. If H, K are subgroup or G. Grthet HNK is also subgroup.
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