rily draw diagonal cross lines on the remaining blank

®

Important Note : 1. On completing your answers, cot

m treated as malpractice.

=50, w

o evaluator and /or equations written eg, 42+8

2. Any revealing of identification, appea

USN 16CS34
Third Semester B.E. Degree Examinat] , Dec.2015/Jan.2016
Discrete Mathematical Structures
Time: 3 hrs. Max. Marks: 100
Note: Answer FIVE full questions, selecting
at least TWO questions from each part.
PART - A
1 Define symmetric difference of two sets. Also prove by using Venn diagram for any three
sets A, B, C (AAB)AC = AA(BAC) 1. (06 Marks)

(1)  Write the dual statement for the set theoretic results,
u:U=(AmB)u(Ar\B)u(AmB)u(AmB)
(11)  Using the laws of set theory simplify : (AUB)ACUB. P (03 Marks)

A student visits an arcade each day after school and plays one ga‘rﬁé of either Laser man,
Millipede or space conquerors. In how many ways can he play one game each day so that he

Friday). (06 Marks)
An integer is selected at random from 3 through 17 mcluswe If A is the event that a number

divisible by 3 is choosen and B is the event that the choosen number exceeds 10. Determine

Pr(A), Pr(B), Pr(AnB), Pr(AUB). ~ X (05 Marks)
Prove  the following logical equivalence  without. using truth table.
[FpA(=qAar)]vigar)v(par)er. (06 Marks)
Define Tautology. Examine . ' whether the compound proposition
[(ovq) — rle[-r—>—(pv q)] is a Tautology (07 Marks)
Establish the validity of the argument

pP—>q

q—(ras)

s (—1t Vv u)

pAt

T : (07 Marks)
Write down the converse, inverse and contra positive of ,
"Vx[x +4x< 21>0]—> x>3)v(x<—7)] (03 Marks)

Let p(X):x* —=7x +10=0, q(x):x* =2x —=3=0, r(x):x <0. Determine the truth or falsity

of the statement for which the universe contains only the integers 2 and 5. If a statement is
false, provide a counter example.

i) Vx[p(x) = —r(x)] i) Vx[q(x) = r(x)] i) 3x[q(x) - r(x)]
v) Elx[p(x) - r(x)] (05 Marks)

Determine the truth value of each of the following quantified statements for the set of all
non-zero integers:

1) 3x,3Jy[xy =1] i) Vx,3dy[xy =1] i) 3x,Iy[(2x +y= 5) A(x=3y=-8)]

iv) 3x,3y[(3x —y =17) A 2x + 4y = 3)] v) Ix, Vy[xy =1]. (05 Marks)
Establish the validity of the following argument,

vx,[p(x) v a()]

3x, [=p(x)]

VX, [—1q(x) Y r(x)]

Vx,[s(x) - —|r(x)]

S Ax=s(x) (67 Marks)




10CS34

4 a. Define the well- ordermg pr1n01ple By using mathematical induction prove that,

1 1 T T n
il —— b = (07 Marks)
L . i (3n—1)(3n+2) 6n+4
b. If F,,F,F,..... are Fibonacci numbers, prove that Z F’=F xF_,. (07 Marks)
i=0

¢. The Ackermann’s numbers An, are defined recursively for m, ne N as follows:

A,,=n+1forn>0

ALo=A,,, form>0

Apn=Anp Where P=A_ | form, n>0. Prove that A,, =n+2 for all ne N .(06 Marks)

PART - B
5 a. Define equivalence relation and equivalence class with one example. ; (06 Marks)

b. Let A={l, 2, 3, 4, 6}, R be a relation on A defined by aRb if and only if ‘a’ is a multiple of

‘b’. Represent the relation R as a matrix and draw its digraph. , (06 Marks)
Cc. Let A={L2, 3, 4, 5}, A relation R on AxA by (x] ,y,)R(xz,yz) if and only if

X, +¥, =X, +Y,. Determine the partition of A x A induced by.R. (04 Marks)
d. Consider the Hasse diagram of a POSET (A,R) given below: ‘

* A If B={c,d, ¢}, find (if they exist)
3 (1) all upper bounds of B (i) all lower bounds of B
o e (111) the least upper bound of B (iv) the greatest lower
£ ‘:”,Q;"'d'
i > Fig. Q5 (d) bound of B (04 Marks)

3x-5 forx>0 " i .

Pl et find £'(3), f'(-6), £~'(|~5,5]) and
f'(-6,5)) . L/ (05 Marks)

b. If fis a real valued function"defined by f(x)=x>+1VxeR. Find the images of the
following: (i) A, ={2,3}* (11) A, ={-2,0,3} (iii) A, ={0,1} (iv) A, ={-6,3} (05 Marks)

C. State the pigeon hole. prmmple Prove that in any set of 29 persons at least five persons must

6 a Letf R — R be defined by f(x) {

have been born on the same day of the week. (04 Marks)

d. What is Invertlble functlon? For the invertible functions f:A — B and g:B— C, prove
that (gof)V=f"og™ (06 Marks)

7 a. Define subgroup of a group. Prove that H is a subgroup of a group G if and only if for all
a,be H ‘ab'eH. (06 Marks)

b. Fora group G, prove that the function f: G -G defined by f(a)=a' is an isomorphism if
_(‘and only if G is abelian. (04 Marks)

_C.. State and prove Lagrange’s theorem. (05 Marks)

~d. A binary symmetric channel has probability P = 0.05 of incorrect transmission. If the word
C = 011011101 is transmitted, what is the probability that, i) a double error occurs

11) a triple error occurs iii) three errors occur no two of them consecutive? (05 Marks)
8 a. Find all integers K and m for which (z,©,0) is a ring under the binary operations
x@y=x+y-K, xQy=x+y— mxy. (05 Marks)
b.  What is an integral domain? Prove that every field is an integral domain. (05 Marks)
€ Let Cbea group code in Z). If re Z} is a received word and r is decoded as the code word.
C”, then prove that d(C*,r)<d(C,r) forallceC. (04 Marks)

d. Prove thatin Z_,[a] is a unit if and only if ged (a, n) = 1 and find all the units in Z,5.
(06 Marks)
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