S0231 F. Y. B. SC. (INFORMATION TECHNOLOGY) (CHOICH

Q. P. Code : 30243
(24 Hours) [Total Marks: 75]

.B.: (1) All questions are compulscry.
2) Make suitable assumptions wherever necessary and state the assumptions made.

(1)
(2)
(3) Answers to the same question must be writtei together.
(4)
(5)
(6)

4) Numbers to the right indicate marks.
5) Draw neat labeled diagrams whe
6) Use of Non-programmable calcu

Ve

Q (o
;

Attempt any three of the following: :

Use the set-roster notation to indicate the elements i each of the following sets.
i.5={n €Z| n=(-1)k, for some integer k}.

i. T={m €Z |m=1+(-1)i, for some integer i}.

ii.U={rez|2<r<-2}

iv.V ={s €Z| s>2 ors <3}

v.W={tez| 1<t<-3}

Write negations for each of the following statements.
(Assume that all variables represent fixed quantities or entities, as appropriate.)
i.If Pis asquare, then P is a rectangle.

i. If today is New Year’s Eve, then tomorrow is lanuary.
ii.If nis prime, then nis odd or n is 2.

iv. If x is nonnegative, then x is positive or x is 0.

v.If nis divisible by 6, then n is divisible by 2 and n is divisible by 2

Determine whether the statements in (i) and (i) are logically equivalent.
1) Assume x is a'particular real number.
i.x <2 oritis not thecase that 1 <x <3. i.x<1oreitherx<2orxz3.

2) (pVa) V(pAr)and(p Va) Ar

Let A={a, b, c}, B={b,c d},and C={b, ¢, e}. ; :
i.Find AU(B n C), (AUB) n C, and (AUB) n (A UC). Which of these sets are equal?
ii. Find (A = B) = Cand'A = (B - C). Are these sets equal?

Use an element argument to prove each statement
i.Forallsets A, B,and C, (A - B) U(C =B) = (A U} - &,

T

ii. For all sets A;:B,and G, (A -B) n(C-B) = (A C) - B,

i. Write a negation for.each of the following statements. Indicate which is true, the
statement or its negation. Justify vour ans
e - ¥sets:S, Ja set T such U.z 850 T=0.

e JasetSsuchthatVsets 7, SUJ =9
ii. Verify whether the given statement is True or
Forall sets A, B, and C, An (B - C) =iA

BrS:

Attempt any three of the follo owing:
A menagerie consists-of seven brown dogs, two black
birds, six yellowbirds, and one black bird. Determine whi
and which are false.

i There is an animal.in the menagerie that is red.

ii. Every-animaliin.the menagerie is a bird or a manmal.
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iii. Every animal in the menagerie is brown or gray or black. ‘
iv. There is an animal in the menagerie that is neither a cat nor a dog. -
v. No animal in the menagerie is blue.

M(s),C(s), and E(s).
i. There is an engineering student who is a math major.,
ii. Every computer science student is an engmeermg stu fent.”
iii. No computer science students are engineering student ;
iv. Some computer saence students are also math majars.. :

0T oW

Sk= Sk-1t+ 25&- <
Indicate wh

[TURN OVER]
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Attempt any three of the following:
i) LetR={(0, 1), (0, 2), (1, 1), (1, 3), (2, 2), (3, 0)}. Find RS, thetransrtwe closure ofR
ii) Let S={(0, 0), (0, 3), (1, 0), (1, 2), (2, 0), (3, 2)}. Find St, the transitive closure ofS
iii) Let T={(0, 2), (1, 0), (2, 3), (3, 1)}. Find Tt,the transmve closure ofT

The relation R is an equivalence relation on the set A. Find the«dr;stlnct equrvﬁalen‘ce classes o\f\*
i) A={0,1,2,3,4} SEEAS
R={(0,0),(0,4),(1,1),(1,3),(22),(3,1), (3 3) (4 0),(4,4)
ii) A={a, b,c, d}
R={(a, a), (b, b), (b, d), (c, c), (d, b), (d, d)}
iii) A={1,2,3,4,...,20}Ris defined on Aas follows
Forallx, y €A, ny®4|(x y) oS &

Verify the following statements.

i. 128 =2 (mod 7) and 61 =5 (mod 7)
ii. (128 +61) = (2 + 5) (mod 7)
iii. (128 - 61)=(2 - 5) (mod 7)
iv. (128-61) = (2-5) (mod 7)

v. 1282 =22 (mod 7)

Define the following with surtable‘ 'xample &
i) Trail e ,

ii) Path R

i) Circuit P

iv) Walk = v, 5o o 7

v) Tree::

i) Draw all non rsomorphlc graphs w;th srx rtices, alf havmg degree 2.

i) .Draw four non. lsomorphlc graphs wnth srx Vertrces, two of degree 4 and four of
: ’ﬁ}degree 3. A

[ e Tree nine vertrces nlne edges '
i} ¢ IGraph connected nlne vertices, nme edges

i)~ <Graph; urcmt free nrne vertlces edges
iVl Tree, $ix vertlces, total degree 14

v) e \Graph c1rcurt free seven vertrces four ‘edges

Attempt ny thre of the followrng
~“How many posmve three -digit integers are multiples of 6? What is the probability that a

: randomly chosen posntrve three -digit integer is a multiple of 6? What is the probability that a
»,randomly chosen posrtlve three dlglt integer is a multiple of 7?

:The mstructor of a drscrete mathematlcs class gave two tests. Twenty-five percent of the
' ‘students recelved an A on the first test and 15% of the students received A’s on both tests. What
percent of the students who received A’s on the first test also received A’s on the second test?
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C. An urn contains four balls numbered 2, 2, 5, and 6. If a person selects a set ofiw‘ <"ba|ls at-
random, what is the expected value of the sum of the numbers on the balls? s

d. i) Given a set of 52 distinct integers, show that there must be 2 who
divisible by 100. S
i) Show that if 101 integers are chosen from 1 to 200 inclusive there must be 2 w:th the property
that one is divisible by the other. o Bk g

um or"'\aiffer'én'cé’i's 3

e. i. How many distinguishable ways can the letters of the word HULLAS_ALOO be arranged in order7
ii. How many distinguishable orderings of the Ietters of HU ’LABALOO begm w:th U and end wnth :
L? O
iii. How many distinguishable orderings of the Ietter of u
next to each other in order?

\ BALOO contaln the two Ietters HU

/’ random, to become finalists for the JOb S
‘ i. What is the probability that both fmahsts are women?

ii. What is the probability that both flnallsts are

iii. What is the probability that one ﬁnéhst is'a

man‘and the otherisa man?

e )




