10CS34

)_ I Third Semester B.E. Degree Examination, Aug./Sept. 2020
/4 Discrete Mathematical Structures
NG

Time: 3 hrs. e Max. Marks:100
Note: Answer any FIVE full questions, selectmg at least TWO questzons from each part.

,I’;A__B_'L_A
1 a LetA B, C, CR*where A = {(x, y)/y 2x+ 1}, B = {(x, y)/y 3x} and
= {(x, y)/x — y = 7}. Determine each of the following :
1) ANB i)y BNC i) AUC iv) BUC. y (05 Marks)

b. Using Venn diagram, prove that, for any sets A, B,C (ANB)UC = (AUB)NC. (05Marks)

¢. At a high school sc1ence fair, 34 students recelved awards for scientific projects. Fourteen
awards were given for projects in biology, 13 in chemistry, and 21 in physics. If three
students received awards in all three subject areas, how many received awards for exactly
i) one subject area‘7 ii) two subject areas?.. (05 Marks)
d. Prove that the open interval (0, 1) is not a countable set. (05 Marks)

50, will be treated as malpractice.

2 a. Define tautology By constructmg truth table, Verlfy that {[(pvq) > r]a(=p)} = (q—>1)
isa tautology (05 Marks)
b. Prove the following logical equlvalences without usmg truth tables.
() [=pAr(@an]viganv(pan <r
(i) [(=pv—q)—=>(PArqAD]<pAaq
(i) —(pJ @) = =p1—q
c. Define valid argument ,,,,,,,
Write the following argument in “ymbohc form and then establish the validity of the
argument:
If the band could not play rock: musm or the refreshments were not delivered on time, then
the New year’s party would have been canceled and Alicia would have been angry. If the
party were cancelled, then refunds would have had to be made. No refunds were made.
Therefore the band could play rock music. (08 Marks)

(07 Marks)

3 a. Consider the followmg open statements w1th the set of all real numbers as the universe.
Px) x>0 qx): ¥ >0, 1(x): X* —3x 4=0
s(x): X2 =3=0 000000 ey
Determine the truth values of the followmg statements. If a statement is false, provide a
counter example or explanation.

() Ix(p(x) Aq(x))

(1) Vx(p(x) = q(x))

(iii) Vx(q(x) = s(x))

(1v) Vx(r(x) v s(x))

v) Ix(Px) A 1(x))

(vi) VX(I(X) - p(x)) (06 Marks)

- 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

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

Important Note

i
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b. For a prescribed universe and any open statements p(x) q(x) in the variable x, prove that
Ix[p(x) v q(x)] < [3x p(x) v Ix q(x)] & e (06 Marks)

C.  Prove that the following argument is valid
I (p(x) Aq(x)) = Yy (r(y) = s(¥))

Fy(r(y) A—s(y)) D )

= x(p(x) > —q(x)) (08 Marks)
a. Prove that every positive integer n > 24 can be written as a sum of 5’s and/or 7’s using the

alternative form of the principle of mathematlcal induction. ‘ (06 Marks)
b. A sequence {a,} is defined recurswely by a, = 3ap.1 — 2as2, al =5, =3

Find a, in explicit form. e Sy (07 Marks)
c. Forn>0 let F, denote the n Flbonacm number. Prove that

Fo+Fi +.... +F = Fm—l - (07 Marks)

PART - B

a. Iff:Z—->Ris deﬁned by fix) =x*+5, find £ ({6}), £~ ([6, 10]), £~ ([5, ©]). (05 Marks)
b.  Show that every set of seven distinct mtegers includes two integers x and y such that at least

one of x + y'orx —y is divisible by 10. (05 Marks)
C. Prove that afunction f: A — B is mvertlble if and only if it is one — to — one and onto.
(05 Marks)

2x 1 f x>0
f(x)=

-2x if x<0._ ‘
Prove that fis a bljectlon and find £~'. \% (05 Marks)
a. For A = {31 2,3, 4} let R = {(1, 1); (1 2), (2, 3), (3 3) (3, 4)} be a relation on A.
Find R%, R® and R and draw their digraphs. (05 Marks)
b. LetA={l,2,3,6,9, 18} and define R on A by ny if ny Draw the Hasse diagram for the
poset (A, R).. (06 Marks)

c. Consider the Hasse dlagram of a poset (A R) shown in Fig Q6(c)
‘ 2 h

Fig Q6(c)

if B = {c, d, e) find (if they exist)
(i) all upper boundsof B
(i) all lower bounds of B
(iii) the least upper bound of B
(iv) the greatest lower bound of B (04 Marks)
d. On Z, define the relation R by xRy if and only if 4/x —y. verify that R is an equivalence
relation. Find'the equivalence class of any integer 1 with respect to R. (05 Marks)
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Let G = {qe Q/q# —1}. Define the binary operatlon O on Gby xey=x+Yy+Xxy. Prove that

(G, 0) is an abelian group. (05 Marks)
Let G be a group and let J = {xe G/xy = yx for all ye G}. Prove that J is a subgroup of G.

(05 Marks)
Prove that every subgroup of a cyclic group is cychc (05 Marks)

Let (G, 0), (H,*)be groups with resp "';tlve identities eg, en. “Iff: G > His a
homomorphism then prove that Ny
(i) fleg)=en

(1) f(a )= [f(a)] forallaeG ~ iy

(iii) f(S) is a subgroup of H for each subgroup Sand G. @, ' (05 Marks)

An encoding function EZ§ 3.4 Z; is given by the geueraition matrix

1 01 1 0p=™
G A
01 0 1.1

(1) Determme all the code words. What ¢ can be said about the error — detection capability
of thls code‘7 What about its error— correctlon capability?

rrrrrr

.....

(111) Use H to decode the recelved words: 11101, 11011. (10 Marks)
Define a ring and integral domain.-Let R be a commutative ring with unity. Prove that R is
an integral domain if and only if for all a, b, c, eR ‘where a # z (additive identify)
ab=ac=>b=c. . g (10 Marks)

* kK Kk
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