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50, will be treated as malpractice.

blank pages.
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revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining
2.

USN 10CS34

Third Semester B.E. Degree Examination, Dec.2014/Jan.2015
Discrete Mathematical Structures

‘ ‘»Tlme 3 hrs. Max. Marks: ;ﬂﬂ’&
Note: Answer FIVE full questions, selecting N 4& i
:«"‘"/‘ 3. atleast TWO questions from each part. {-2/
7 -
o PART - A o
1 a Slfﬁ?}gﬁhf: set expression ((A WBYNCu B) with justification. m (06 Marks)
b. i) Usé membership table to establish the set equality of : n :_ )
& ARy (ANC)= (AnB)U@AND). e (07 Marks)

i IfFAS {1 2,3, 4,5, 6, 7}, determine the number ef subsets of A containing 3
elements; - sghsets of A containing 1, 2, and subsets of A with even number of
elements. v L

¢. The sample space o prerlment is S={a, b,c dsx} g, h}. If event A= {a, b, c} and

event B = {a, c, e, g}, ine P(A), Pr(B%b%Pr(mB) P{AUB), P{(A), P{ANB) and

P,(AUB). (67 Marks)
ﬁ% T
2 a. Construct truth table for :
) [pA(P—9l—>q S
i) p=2>PAr@—>0] >0 I} (06 Marks)
b. Slmphfy the switching network umng the laws of logic. (07 Marks)

!——P—" P \‘ P
LI Trtr
R

Fig. Q2(b)
c. Estabhshwﬁié‘“followmg argument by the methods of proof by contradlctlon
P {q AT) T
.rm—»» s
A2(gns)

-.-—-,-— "
PN s p ) f__;’é" 7 Marks)
% N ¥

@¥$ Negate and simplify each of the following :
LN ) 3 [p() v 4] L
1) VX, [p(x) A ~ q(x)] K
i) VX, [p(x) = q(x)]
iv) 3x, [(p(x) v q(x)) = (x)]. (06 Marks)
b. Find whether the following argument is valid. No engineering student of first and second
semester studies logic.
Anil is an engineering student who studies logic

.". Anil i1s not in second semester (07 Marks)
¢. Give : i) a direct proof ii) an indirect proof and iii) proof by contradiction for the following
statement. “If m is an even integer, then m + 7 1s odd”. (07 Marks)
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4 a If{, = 1,H; = 1+ 2 +,----,Hy=1+ % +----+1/n are harmonic numbers, then prove
that fornall nez

> Hi=(n+)HH, -n.

(06 Marks)
. = {5
n et
¥ b, Foralln e z' prove that : g
) T
1 n {‘;
- %: ii+1) n+l "3“‘*
Z =2+(n-1)2"*, \ (07 Marks)
c. 1) If g(.i))@ - ---, Ay c U, then prove that : o o
—_ { P
Alnﬁ(ip ~---NMA, Aquu _____ W Ap

i) IfA, Bl,‘B’zﬁj--- B, CUthenprovethatAﬂ(,BgfiBzU-'--UB.,) (ANBHU
(ANBy)U- Ty | (07 Marks)

PART-B

5 a. Find the number of ways of dlstrlﬁﬁ 6 objects among 4 identical containers with some
containers possibly empty. (06 Marks)

b. (i) Prove that the function f: R &,5},3 R{ﬁ:ﬁned by f(a, b) =[a + b | is commutative but not

associative
(i1)Prove that if 30 diction mn a library contams a_total 0f 61,327 pages, then atleast one
of the dictionary musp@av’e atleast 2045 pages.™.~ (07 Marks)

c. Letf:R—>Rbe def'mc%y
£(x) = { 3x«w5 forx>0
W +1 forx <0
then dete T EN@), £76), (5, 5). {&:} (07 Marks)

6 a Giye Set A with| A| =nand a relation R on A, let M denote the relatxﬁnﬁatrlx for R then

prove that E
~~i) R is symmetric if and only if M = M' :“? -
— " ii) R istransitiveif and only if MM =M?* <M. (06 5-Marks)
b. LetA={1,2,3,4,6,8, 12} and R be the partial ordering on A defined by a Ry, if a dw;ﬂes b
. then ;
i) Draw the Hasse diagram of the Poset (A, R) ~ _}}
it} Determine the relation matrix for R
i) Topologically sort the Poset (A, R) (07 Marks)

¢ Let A={l, 2 3,4,5} x{l, 2, 3,4, 5}, and define R on A by (x{, y1) R (X3, o) if
X1tyi=xty
1) Verity that R is an equivalence relation on A
i) Determine the equivalence classes [(1, 3)], [(2, 4)] and [(1, 1)]
1)  Determine the partition of A induced by R. (07 Marks)
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7 a. Inagroup S, let

123456
=[3 1462 5] (06Marks)
e 123456 Oy
M;’ﬁf “l426135 PR
W Determine o, o®, B*, (af)”. ﬁ;ﬁi Z”

b. { Define cyclic group and prove that every subgroup of a ¢cyclic group is cyclics, * (07 Marks)
C. De'ﬁiw the coding function E: 22 —>22 by means of parlty 2 check matrix
I ﬂ 1 100 .
H={l 1 ZB,» 0 1 0| and determine all code words. S (07 Marks)
10 T:0.0 I =)

A

8 a LetE:Z) 573 bei‘xf({‘e coding function given by: gégenerator matrix G or the associated

parity check matrix H the@ve that C= E: (Z?l) is a group code. (06 Marks)
b. i) Define subring and 1de@ :

i) If A= “:: :|a,b,c € z}be the subset .;of the ring R = Mj(z) then prove that A is a

subring but not ideal. (07 Marks)
c. 1) Provethat Z, is a field if an@” only ifnisa prime.
i)  Prove that in Z,, [a] is q:qyt ifand only if ged(a, n) = L. (07 Marks)
&
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