‘_nJH

N. B.:- (1) All questions are com

| Attgnipt' any'thfee of the following:
" Amenagerle:consists of seven brown dogs,
- bir dﬁ;“Six?ige‘llo'w birds, and one blac

iThere is an animal in the menag
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| Q. P.Code : 30243
(2‘/; HCIDUrg)

Pulsor
(2) Make suitable assum ~=Y

Plions w
(3) ASWETS 10 the sama heroyey Necess

luestio .
(1) Numbers to the right indicate Must b Written together
(5) Draw peat labeled djq, hacks T

(6) Use of Non-propram;

Y ASSUAn e it
Y and state the assumptions made. -

-
- -

Attempt any three of the following:

Use the set-roster notation to indic.
dicate the ofp .
LS={n€Z| n=(-1)k, for some integer k) clements in pach of the following sets.

ii.T={mM€Z|m=1 +(-1)i,
. U=({r€zj2srs-2)
iv.V={s €Z] s>2 or s <3)
v.W={tEZ| 1 <t «-3)

for some inteper i)

Write negations for each of the following statemer
(Assume that all variables represent fixe ) 'nis.

i.If Pis asquare, then P is 3 rectangle,

i If today is New Year's Eve, then tomorrow is Januar

liif nis prime, then nis odd or 1y is 2. ary.
iv. If xis nonnegative, then x is Positive
v.If nis divisible by 6, the

d quantities or entities, as appropriate.)

| orx is 0.
N s divisible by 2 and n s divisible by 3.

Determine whether the statements in (i) and (ii)
1) Assume xis a particular real number.
i.x <2 oritis not the case that 1 <x <3.

2) (pVvq)VipAr)and (pvq) Ar

are logically equivalent.

i. xS 1oreitherx<? orxe3.

letA={a,b,c},B=(b,c d}andC={b, e). '
L.Find AU(B n C), (AUB) N C, and (A UB) 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 cach statémcnt
i.For all sets A, B, and C, (A ~B) v(C-B)=(AUC)-B.
ii. For all sets A, 8, and C, (A-B)n(C-B)=(ANnC()-B.

-

. -l. Write a negation for each of the following statements. Indicate which is true, the

statement or its negation. Justify your answers.
' o VsetsS$ Jaset TsuchthatSnT=0.

e 3JasetSsuchthat Vsets T, SUT=0.

ii. Verif ' ' False
ii. Verify whether the given statement is True of |
Forall sets A, 8,and C, AN (8-C)= (An8)-{AnC)

two black dogs, six gray cats, ten black cats, five blue
k bird. Determine which of the following statements are true

and which are false,
@ erie that is red.

Eisa | . i 2 hird or 3 mammal.
ii. Every animal in the menagerie is a bird @
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N oW

ek T L = M'*ﬁ—t-n-mq,&“gm_. p Lo

r 1.
. h | e
S ke i e B R R T

or blac® ST AT S AT
je is brown or gray at nor 3 dog't;,"-'-?* LY T NP F TR L

T imal | menager ac A IR SN N ST
iii. Every animal in the g enethat is neither e N T

iv. There is an animal in the menag
v. No animal in the menagerie is blue- an
vi. There are in the menagerie a dog, 3 ca

m(s) e 815250
nd let T kA u...: o
Let D be the set of all students 2t A0 rachoe, as an engineering stu ?ntd"-t'he purédlc‘atfese“ X
a computer science student,” and let £(s) be s tifiers varigblesy @757 L N0
Express each of the following statements using qud T e m T T
M{S) C{S) and E(S) th ma]or ' w:f\-’-:‘;‘_-i:_j-'k:\:‘- -;'.' .-.:.I";“__,F-' - -; N:: ..“': .A-.?.. __..T_“ A
i. There is an engineering student who isama ol student\ TR TS e R
ine RETHRNUERERIR I SO, T 46
ii. Every computer science student is an eng PRSI NP Sl
y comp ering students SR A

iii. No computer science students aré engine

hmajors. o . v ol SR
iv. Some computer science students are also mat J san d some 3"_.3é“,9t.';~7' 5 R

udent , o .
v. Some computer science students are englﬂEE"mg stuce™ \
Prove that VS is irrational. e e \ ') L
o T
such that n <P <" LNt
Prove that for all integers n, if n >2 then there is a prrme ””mber p RERNE RO
P o _n ,__.- : -.H e {:,.;? \' \“’-_: ::.'x' :*', t_'_“_t";‘.,':f l\"":;:ﬁ:-
Prove that for all integers n, rf n? |s odd then nis odd : T
| + S for some
Prove that every prime number except 2 and 3 has the form 6q + 1 or 6q | 5 fD
integer q. IR AT RIS AT S
Attempt anv three of the followmg . A A , ' 15

Prove that n*- n is divisible by 6, for each rnteger n20. - "ﬂ_:‘ PR
Prove that n*- 7n +3is dwis:ble by 3, for-each integer n 2 0. X
Find the first four terms of each of the recurswely deflned sequence
Sk= Sk1+ 25k, for all rntegers k225=1,5=1" SRR
Indicate whether the statements in parts (|)-—(w) are true or false Justify your answers.

i If two elements in the domam of a functlon are equal then their images in the co-domain are

equal DV (R S s
ii. If two elements in the co domam of 2 functron are equal then their preimages in the domain
arealso equal 7 -\x N e e

“iii. A function’ can have the same output for more than one input.
N‘ A functron can have the same mput for more than one output.

A . Y
. -:

" Prove or grve counter examples for the fo||owmg

R XD Y and g: Y - Z are functions and g ° fis one-to-one, must g be one-to-one?

B A .iil) tff X > Yand g Y—) Zare functrons and g ° fis onto, must f be onto?
> R f " Proveor gwe counter examp]es for the followmg
2 & 2 " % Define g: 5.1 bv the rule g(n) 4n -5, for all integers n,
<8 ;;;' s (;) lsg one—to one? SR
TS i sgontors e TS |
R 2 Deflne G R —) R bythe rule G(x) = 4x ~ 5 for all
Z T real numbers x, |
SR o . . T LA . s G ontO?
NI I
SOLr s L e [TURN OVER]
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tnthreefh Jé/r?b ELZLIS
, Aemptamy-aree o1 the follow ng Q.Pp. Code 30243 2
' ) Let R = {(0 1), (0, 2, (

’ #0103, 0)) Fi o C,
ii) Let T {(0 2), (1 0} o 3; (1 3}(2 l':;i;?tS tt:etrans,ntnre closure of R. N
3, e transitive closure of 5. - TARIAE

etra N
The relation R is an equivalence relation nsitive Closure of ... | Vel I
R. ' |

on the set A, Fi , .
Ind the : T e T
i) A={0, 1, 2,3, 4) hEd'Stlﬂc’[ equlealence ;-Ié55¢§ of

D Asta b 3R, 3 3) (4 o aay
| R={(a ), (b b), (b, a), (¢, ), g, (d, ) o

iii) A={1,23,4,. 20}, R
., i
For all x, y €A, x R Ve | (xs dyE')flned c)n A as fO"Q-WSZ'

-

| verify the following statements. R N _'
128 =2 (mod 7) and 61 = 5 (mod 7) - R - _. N |
ii. (128 + 61) = (2 + 5) (mod 7) o SRR,
iii, (128 - 61) = (2 - 5) (mod 7)

iv, (128:61) = (2-5) (mod 7)

v. 1282 = 22 (mod 7)

i Define the following with suntable example |

: ) Trail N R SR

| i) Path BTG T
i) Circuit .= 5 = . LT e s

iv) Walk

v) Tree SN

e, i) Draw all non lsomorphic graphs wnth SixX vertlces all having degree 2.
ii) - Draw four non lsomorphlc gra phs Wlth s:x vertuces two of degree 4 and four of

‘"f?'degree 3

f Draw a graph Wlth the glven speaf:catlons or explaln why no such graph exists.
) Tree nine vertlces, nlne edges o .

I ‘._r'“"“':l-.-'-ii') | Graph connected nme vemces, rune eedges

' IH) Graph cnrcuut frEe, nine vertlces, snx edges

W) T Tree, six. vertices; total degree 14
Graph cu‘Cuut free seven vertices, four edges
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' e Attem tan three of the followmg

How mZanosnwe*three-dlglt mtegers are multiples of 62 What is the prhObab'It'JwJ :‘at :hat 2
random| chosen positive three-digit integer is a multiple of 62 What is the probability

Y. p geris a multiple of 77

randomly chosen p05|t|ve thr‘ee~di3't inte
‘ .;:- '.\ \, ,:\.. B\ \,' ': ;‘\" .-:'“- ,‘n.':' CE two tGStS Twenty f've percent Of the

by lass gave
l h The lnstructor Of a dnscrete mathematlcs cd ISi of the students received A’s on both tests. What
" o received A's on the second test?

Students retelved an 8 0" the first test a the first test als
Percent of the Students who received A’s ON

. “‘\.
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selects @ set of two balls at

mbers 0N the bqllﬁ?--

4

An urn contains f ol e
, sum or difference s

random, what is |

i) Given aset of 52 |
ly

divisible by 100. ;
ii) Show that if 101 integers a;;e chosen f | |
that one Is divisible by the other. S e
he letters Of the word HULLABA‘L-'O.Q bcs Zfra nged in orgg,
ays can th€  etters of HULLABALOO begin W}t U and end vy,

. ¢ HULLABALOO contal'the tiGiletters

i. How many distinguishable way> & fth
ii. How many distinguishable orderings ©

L?
: r
iii. How many distinguishable orderings of the lette
nexttoeachotherinorder? D PRI, N e
nsists of '7 men and 3 women, Because all are t;onsideféﬂ" |
wn, one after the other,at ~ -

A pool of 10 semifinalists for a job €0 ‘
fthe semifinalists aré dra

equally qualified, the names of two 0
random, to become finalists for thejob.
i. What is the probability that both finalists a
ii. What is the probability that both finalists are_.men? R S
iii. What is the probability that ohe{finalis’t is a woman_a’nd th? qt_her isa man? -

rewomen? © o -y
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