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Exam II: MTH 213, Spring 2018 = Zxte| 7@%{\-

Ayman Badawi

Ayman L

(Bonus), (1 point). Thisis math 2713 and my instructor name is ‘3adaiui | His office hours are
on Lk ok, from lo . We meet every, Sunday, Tuesday, and Thursday in Nab at am,

QUESTION 1. Imagine: then

(227432025 0(x°7 1352 5)
(i) ( o7 )equalsto = 0Cxt7)

QUESTION 2. Imagine: The following Algorithm segment. Find the exact number of additions, multiplications, and
subtractions that will be performed when the algotithm is executed. Then find the complexity of the Algorithm segment.
No - of outer /oc-f: terafions m=T75=9
-— 2 —_— 2 )
L = pn2t2-34; - n2. For k:=3 to(n®+2)
ak L = 1,(,&_:3) L=kxm+2%x5-6 bop.
Outer foop op : 4 For i:=1to(k+1)
foner loop op 2 (6) (k+i=1+1) s=s+m+i-k 6 op.
:(6)(4) - 2,_{_ St mamam +i- b
nert t
Total op = 4124 = 2g.

next k D&
ci::ef ;o’: DP(i:‘;z =y ;B Sum (28 + g0 +22)h
inner foop o = (6)(K+l) =
= (8)(n2+2 +1) ==
= (£)(n? +3) = 3nt 4 2607,

1]

€n*t 8. CRrpleiiy

Toted o2+ 4 +En* (8 0(3,-;9‘ fg_g“nz)
T €nT + 22

QUESTION 3. 1) Imagine: there are 220 flowers in a shop and each flower is either red or green or yellow (nothing else).
You heard someone saying: There are at feast 10 flowers that have the same color. You smiled and you told yourself
: Definitely this person never took Math 213 or this person in the shop must be Ayman Badawi, since his arithmetic is
very week. So can you make a better statement that is always true and no one can improve it? i.e., your statement: There

are at least so and so...that have the same color, Resuitt There are at least 3 U Flowers

(1/ Ans : ,Doman[ =220 m = l_-‘%o-7 = 74, .DF the same colpr.
/l/ (Co‘dt;\r-nain} = 3

2) Imagine: You travelled faster than the light and you discovered that only 727 persons were bom between 2026-
€veari2031. Then there is a year where at most m persons were born in that year. Find the minimum value of m.

Ans: | Domainf = 727, m = FD_:LJ = 121,
/L//L/ ’Codomqin{ « 6 ¢ ;

4) Use your own ENGLISH LANGUAGE : Explain

Ans - ﬁy ‘ff‘eahhj the Numper aF

¥ears as co-domain,

pOSS;He Scenario of- 4
Vs

203[) h Where np faals

me the meaning of the answer in part {2).

ople born oc #-e C‘al‘hcn'n, and Nueber Ofl Lir
Nswer in part (2) Suggests Fhaot  in
s Fl-\n(.'h'on, there Will be o year (befw- 9628 ond
than {21 pecple were born. This number best s the

best as:surnP-H' 0/ nr_Lu::’on\a; oPPo;ed Ho Gy numberz etz Joan .
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QUESTION 4. Imagine but fun: Given string!, say Sy : 1 10101 and string2, say S»: 0011 [ |
i a)Find 5, A S, ool

ADOL 1 S A Sy =600l
—_ St ) i
Coolol =

-_——__-——.

b} Find 5 v 53

voa it U2
Foar g

¢)Find §; & 5

1o loi SiPSa = 111015
@UOIIIJ L
ti1i1oio
d) Find =5y v 5, ) Fd
TS = 00i0i0 —& VS, =000t

V OOl fi§ e o -

oo il

QUESTION 5. Imagine Iasked you 10 convince me (use T and For | and 0) that §; — (S — S3) = 52 = (§) = S3)
{(Note 4 — B means if 4, then B). let 0 for F'alie\cmd 1 for Hrye,

T

s
S;lsa | o5 | (82 >5s35) /&1 = (S, 25, \ S = S #2-4, (S, ~>'53)
o i | ) I I
o | ! o 0 [ | l
0 i / | 1 i 1
1] o o i i 1 o |I : y
| o ' i | / i Hﬁ [>&/
i : o e )

1T N T N A

The oufcomes on Hthe Frubh talde are Same

hence S>> (5, s$3) T % —_)(Sl _\‘”5.3.)
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QUESTION 7. Imagine a set A = {1,2,3,4}. Define < on P(A) such that for every a,b € P(A), we have a < b if’
b C a. We know that that < is a partial order relation on P(4) (note that | P(A)| ="E-}. do not show that. If possible find

M {23} A {4} 32, B,Hg/
6551,3} \
C £ 3u§

i) {1,3} v {3} 337F
Jnifge
73T £ ¢

(i) {3} A{2,4} ?‘zﬁglq]

0
n N
v
G

P(AY = § 5’@;1‘*?/‘():%'?: 2%, 131, 19 ,30,2% 11,35, 3 W43, §2!-51;;
P2, 73,4, 1,039, T0,2,47 F1,3,u7,32,1,4% F

P
311 F2% 737 Tug
ST S e

S 27 3123 91,0% 2,37 Y2,4% 13,47

VA Y/
: f'f.zlq.?b fl,’l,?? i, 3,43 fz,-?,Lff
/L/ N

3!,2,3.qj‘

QUESTION 8. Imagine: Then 1) Convince me that |[(-6,4) U (4,10)] = |[=6, 10]| (I do not think you need to use
bijection functions HERE!!) (~6,4)U (4,10) means all numbers bejween — 6 and 4
and betw- H,90. ?

F(=6,4)u (4,10)] IS infnite. oot buvecy : -
| -6,470T43UT6F UG, 1 uTIoTl =lE61u)YUlY, 10)]-7be add}ﬂg Finite elementy
since £6 C6,u 07Ut U 6T U (4/10) UFIof = [-6,46] on iohnite Seb
Hence ! - keeps the set ab Infinite
, &6, urvlu o)) =| [~¢, 107 | Lol
2)Convince me that |[0, 00)| = [(—4,2)| (use bijection functions somehow!!) cardinalidy .
Construct bijecHuve funchign Hence

(o,oo)—)' (~u,2) l(o,oo)] = {(—q,z),

for=ge” -y [(0,70)uToT | = | (o, ) |

{ ; Tharefore  (0,@)U 50} = Fes==d [0, )
~L 9 /]’] I
0 by RS e s

*a0 ¥

3) If someone told you that a set D is uncountable? What does that mean?

between ser D and N (ali positive integert ) = S0 Hhe cardinall
of D is rot equal b carclinalli N, arnd N (s countable.

od 9 19 woX Soowi e

/\/ Annt Tias Mmeans You cannok Construck ¢ la{\l:ec,h'ue_ funcHon



QUESTION 9. Imagine 4 = {—\’.,*I.‘,-fl,/l,O, =17,7,14,15}. Define = on A, where if o, b € A, thena=bif 7| (a ~ b)
(inA){(ie,a-b=T7c forsomecefl.b a—b =Jm
(i) Convince me that = is an equivalence reiation on A.

Aro: AXiom i1 @ A—A.let a & A.

[ “
AT 6 meaprpas aua-'-‘?h’l

0-‘-'-?#0, ODe A

Axiorm 1 holds .
Axiem 2 A—B.-F“a-:b", and & a,b (-;,q,showkb-.o.
lek a=g0 b=+y 7

a-b = & 0-7=7m 17
~F = Fx-y, —1EA. e

b-~a = 7-0=9m
F=Fx1, | ea.
HEJ'\CE b a’ u 0 t 7
Adom 3 : A-B —C. et a,b,ceA. F "a=b" and bsC then a=c¢
et a=0 b=%7F , e=1y

0-7 ==7=7(¢-1, ~1€A.  Add; 0~ =~ly=3x(-2), -2 gA.
(i) Fin-;me;ui:a:l]en;za:s(;s’)f();lejﬁ : i{;l':mngi. el R G e?u“ivq'b‘"“
[0]:"?0!-?1:? j[-—[]_i,?/ -
[27]: 727 ['3]_,;_;? : ﬂ/V
[-2]= 3-27 // [-37] = I-3F 1_/ /7
[17 =3 1,i5%

(iii) view = as a subset of A x A, How many elements does = have?
4 of elements < H2H+1+22+,+,+,
= 23 .4+ 141 = ™~

QUESTION 10. Imagine A = {0, {0,y},¥, {6},6,r,0}, B = {{0}.{@}, {6}, {6,2},6,1,23, 10, {{0}, {6,2}}}. Then
Write Tor F : = cmw T e e

O {0} {6z} eB. T %
Gi) {{0).{6,x}}c B/ T
(i) {¢}e A P
(iv) {¢}e B T
) {¢}cB F \/
(vi) {¢}cA T «/
(vii) pe A / /
(viii) {23, 10, y} €EB F
(ix) {23,10,y}C B T
(x) (6jeanB T
(xi) {6} c AnB. T /
(xii) (10,z) e Ax B F / \/
(xiii) {({0,y},6), (. {O}}} c AxB. T
(xiv) Find AnB =7y, 3¢3, 67
(xv) Find B~ 4. = 170% 147,1¢,x7,23,10,770%,96,x33% ¢

(xvi} Find |A x B|. (i.c., find the cardinality of the cariesian product A x 3)
Ix 9 = 63, A/
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