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Exam III: MTH 213, Spring 2018

Ayman Badawi

37

Score =

QUESTION 2. 4 = {2,3,4,5,6.30,60}. Define < on A such that Ya,b € A, a < bif and only if a = be for some
c € N*. Then (4, <) is a partially ordered set (DO NO SHOW THAT)
—

(i) (4 points) Draw the Hassee diagram of such relation

£0

(i) (3 points) By staring at the Hassee diagram, If possible, find
2 506 20
b.6A4 LO 4/
c. 6v3=2 '\/
d. 30v 60 3O

e. Isthereac € Asuchthata < cforevery a € A? If yes, find ¢ OO 2% noY-evvs N
f. Isthere anm < A such that m < a forevery a £ A? If yes, find 6 0O

4




QUESTION 3. (10 points)
(i) Let I be aset with 7 elements, and let H = {d C F | |d| = 4}. Find |H| (i.e., find the cardinality of )
I

Fcy |

(i1} How many 5-digit even integers greater that 60000 can be formed using the digits (1, f 3.4,35.6,7) such that the
second and the third digit must be odd integer.

Gl 400 F0x 201 = 62722

(2% () (Ge) o (se

(iii) There are 7 dots randomly placed on a circle such that exactly 4 of them are red and the remaining three dots are
green. How many triangles can be formed within the circle (i.e., inside the circle) such that each triangle has exactly

2R 4y S

(iv) 491 kids are in a gathering, al! of them were bom between 2010-2014. It is observed that more than 60% of them
g]{ l are girls. Then there exist at least n kids who were born in the same month and in the same year, What is the

maximuw'ue Of\”‘? 83 Pﬂgt&n N L‘LDLQ Pﬂ\ﬂct\olﬂ s
n= [ 4a

— -

L0

(v) In the above question, there is 2 month and a year between 2010-2014 such that at most m Kids were born in that
month and in that year. Find the minimum value of m.

LOL(J 3
YL 2 | . o
. L 6 O 5 Vd

QUESTION 4. (4 points)
Given 5§ ={1,2,3,4,5,6,7.8}. Let f be a bijective function from S onto $ such that

(i) Find f* (i.e., find fof). (Note that by staring at f, we understand that fll)=7,..7(8)=3)
p " /12 34567708
< ||'
» 7634315
{i1) Find the least positive integer n such that f* = [, where I is the identity map (i.e., /(a) = a for every a € S)
(L3 (3,5,6,4,2) 7/ vn=LCm(3,5]=15
L/ P
QUESTION 5. (2 points) Let Af = Q1 (-1,0). Is A countable? Is |Af] = |Q|? explain briefly. CQ s (o o LQ .

There ace in Rl kel Mﬁlﬂj o 1 num s }yea}'veg,
“larsd O. .0 QN (ﬂj,o) =70 subselb of @ B cardwisly

N Q\(\m}:\e Loun Grile, So \/eg,ml’g Ca‘mné‘gz\o\g) \(W\zl@]
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QUESTION 6. (3 points) Given f : [-2,00) — [—4, 00) is a function such that f@) =2 + Vo F 11 + e+, Use
mathematical argument and convince me that 3'm € [—2, oo) such that f (m) =0.

0-2)= (-2)%+49 +e°. — 4 2 Lo LG) = o> Yoo —]QO?'QO/“‘
(803 (O daygig X —2 <0
-{3 (5 L&OQN‘GMQL/S/ ;’Hl 'S Ondo.

N wte

X ,(-‘7°> < 2oty L 2™ ! i*———q ; P/('ZCD 3
’2(‘7(-"“) -2 o

alweuys ()os?}\tvp ova donts i on §(ad3 'ncves s mp el

L R0 e |—1. 0’*\(“\"”\;)\[\%1-,

AN L) (= Dnéo, hﬂ-@@@ﬁsb 'rn'.rné{fdrﬂsz:r\ a.be Q(m)?D LG’CQL%G
o€ [4 @) and <ace Ma) & also 1=, Ko m s unigue.
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QUESTION 4. A = {4,6,7,8, 10,20}. Define < on A such that Va,b € 4, a < b if and onlyifb—ae
{0.-2,-3, -4, 6. —13, —16}. Then (4, <) is a partially ordered set (DO NO SHOW THAT)

(i) (4 points) Draw the Hassee diagram of such relation

o 4" (),
o &'¢": 4, (6. 4

S Tl S 4, (3)
e ¥"¢" . 4, L,QR)
s ID"g" 4,6, F, %, 00.

220"¢" : 4, 3, (20), ¢ / 20

ot

(i1} (3 points) By staring at the Hassee diagram, if possible. find

.20vio = 3. /

L TA6 = W k/

. 20ve= 4 .

. 20vd = 4.

. Isthercac€ Asuchthata < cforeverya € A? Ifyes, finde = YWes, c=% .17
f. Is there an m € A such that m < aforeverya € A? Ifyes, findm = No, DNE - g

" O N o B

(LX)

QUESTION 5. (3 points) Convince me that |(~o0, 0]| = |(—5,4]| by constructing a bijective function between the two

sels. = N
wk §: (-0, 0] —>(5,4] |t i

. §(z) =9e*=5 \/ Cange = -5,4] = o-dman

Fom grapn, w s clear TMar £(x) is one-we-ona
(e funchen & aeossnd) and onto (s fange =

gz 4
te~domasn) - szy 2 m=1q
Heoce £ 15 o bULTWNL funtmon .
le krow fom focr Wrov, & abytirve funtnen an be
ountt, e domain % cod omoun hove. $anie cardiralivy . , Fg,

QUESTION 6. (6 points) .. lc-an,o]t-'.GS.w]\ QED - — @R]
(i) Let F be a set with 4 elements, Consider the power set of A, | "E] = 3}. Find |H| (i.c.,
H H Vreisvanay 3 ]
- Iin: l‘hccnrdma!ﬂy of H) o 1] = 0k ol gostioie whaeks i I cnr::g o s\:‘?:::_\

H it aser contaim W Siosety oF Henae |H|l =4C3 =4 : / p“"'q—ab‘. [ [ﬂ]
F for which M?Enll\;;nf- subser= 3 ! 17// g LS G

so
(ii) How many 4-digit even integers greater than 5300 can be formed using the

: T 2,3.4.5.6.7.8)5:1%:5:»/_
third digit must be an even integer. R — | @r@ X w

1¥ =yCi (>sScoc0) —

2™ = we1 (>3 = Towml pessibilmes =(4C1 xbC1 x4C1 X w-ck_il\) = 38u-.
3 s ye1 (wenifauuid) i i |

(iii) There are 432 balls and there are 9 holes (very deep holes). The holes are labeled A, A, A" 'E. B,B,C,C,C.
123 balls must be placed in A-holes (i.e., maybe all of them in one A-hole, or in two A-holes or in three A-holes),
200 balls must be placed in B-holes (see my earlier comment), and the remaining balls must be placed in C-Holes
(again, see my earlier comment). Then there are at least n balls that are placed in the same hole (such hole could

be an A-hole, or a B-hole, or a C-hole). What is the maximum value of n? | /‘\
[vomain Al=123 . [(o-domain Al =3, = tkarbalw . A= T'%’.-] =% . leasr boWs placed
[Domosn Bl = 200 . lco-domaun @) =3 | At baws in @ = (222] = 63 IV o same hole OF 00y
ibomoun €f = ¥22-323=109, [Co-domainC] = 3. g, [tnd = munfused, 3]
QUESTION 7. (2 points) Find 8%% (mod 35) fonse bt i €= 8= . | T z
Tt e acatamded snen Mod o\ o4 [ oAy Yt TN = i f;\*‘ﬁ

o
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QUESTION 8. (3 points)

w211
Given § = {1,2,3,4,5.6.7,8}. Let f be a bijective function from S onto S such that

F2= Fof = FCRCD)) |

- ¢ - 1z345‘°“3>(/
\ 2 4 8 3 L 3%
(i) Find the least positive integer n such that f = I, where [ is the identity map (i.e., [(a) = a foreverya € 5)
Fas disjonr cgae = (1 3)(2 )3 5 4)
bt e

Lotgule  ameguit  Zecyole
0= temf223] = 6.

-

(i) Find 7 (i.c., find fof). (Note that by staring at f, we understand that (1) = 7. f(8) = 8)

.

& al .

QUESTION 9. (3 points) Let 4 = (0,1,2,3,4} and consider the following equivalence classes of an equivalence
relation "=" on A: (0] = {0,3,4}, (1] = {1}, [2] = {2]. Note that the definition of "=" is not given here. Write down the
elements (explicitly) of "=" as a subset of A x A.

[o] = {0.3,'-!-} 4
Ld= 1%

= (0,0) 5(0,3),(0,%), (2,00, (},}'), (3,4), (4,0), (4,3), L‘l,'&)‘
(2 = {2}.

* Elemonrg of ="

as Subier of AXA

[ 1P S ol . 1y

QUESTION 10. (4 points) Let 4 = {1,2,4,7,8,11,13, 14} and let H = {1,4,7, 13}, Define "=" on A such tha
Va,b € A, a" = "bif and only if ab (med15) € H. Then "=" is an equivalence relation. Do not show that.

(i) Does 3 =77 why? => ¢ 3"="3, mus vieans (3)3)res 1) e . (BX3Nmoa1s) = 2i(med 18) = b ¢ H-
Hencs, (S,
(ii) Does 11 = 147 why? iyt

1T 1% then (DU mod 1) € H. (U (med 15) = 15H(med 19)
(iii) Find all equivalence classes of A — m =YL H.
s =1v4,3, 3%, - _D .8... e
1 2 = 10~
. = g
(21 =§2.8, u, 143 . i W
= 10 - (tw-10)%1)
= 10- (2wx)) +(022)
‘34“+1l355 = [0x1) - (a1 + (10 x %)
@Y = (ows) — (2w x2)
=SSy

e “irop) = (3w -20) %s) (24 x7)
(34 ¥5) - (24 x5) 24 x2)
\ = (34xs5)—(24x7)
N = (34x5) =(ti2u-102) ﬂ]
= {ms)-cm.m;uom!
= {'sms)—(um‘-lh(eu!)nf_
; (Bux g)_(u;.;‘-‘l) +Qux 1)
_ (agxat) + (1ex-7)
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MTH 213 Discrete Mathematics Summer 2018, 1-3

Exam II: MTH 213, Spring 2018

QUESTION 1. (6 points)
Imagine: The following Algorithm se,
that will be performed when the algorith
K Assume N-is octal .
Qurer toop N
olterares from *=1 70 L3/

& noas oda : | £ =

F e

o T AUMbRr of hmes ade 1§

For ki=1 to|3]

For i:=lto(k+2)
W=g'4+3xk+pd+i-8

© copyright Ayman Badawi 2018

Mariam Reda
Ayman Badawi

Score = —

33

gment. Find the exact number of additions, multiplications, and subtractions
m is executed. Then find the complexity of the Algorithm segment
(=]

Peratons »
[ e Number of Ftinaas OF (N ¢

lome foc aun curer 100Q ©

m=Ts=3

= N=t
k=l k=2 k=3 Lol -
| S
10XY4 | (OX5, . ,lcx(_ 5]
=i EII wox3 | ' Y
£ l.:m-t.s F2x5-2 ‘ )

arvnmen o

: = (02)[ooxa) +(elSF + 2))]
ekecate d < o next i ’2"___{_71—7
—eme— = -

(» n-i =i nect k = (=)(sn res)/ X
[ v R A Ny - = 3 0
2 < \nner tocp - 2 W [z
o Rumbe( OF operamons pes Single WRIGRON elerates from (=110 - 5n2440n-45 \(\[
of oufer ocp= 2 (k+2). 2 4. _}
A
[L = t-_imts:stzps '—‘QJ o = Number OF cpefahony L —_

o TBYal NUMber ok opesanongin ourer !

n

(e —-_r——l
:(p(r'\-a——‘) = 3=_n—3-

QUESTION 2. (2 points) —

0.9 A2
o O(x +3z S

z+7 ) equals to

o(x>%3x'25)  na
3(x "3z -5) A

O(x+3)

R2c Singla weanen ot
Vner \eop = 18

- - | _[sneu00 S 3n-3)
[s:gshigid EMEm 'l—"——r"'— N
i1 1o (ﬂv
- Gresexity 7 O S
= n" .

|

——

l =
.2
2 .2
=an =
n ﬁ\/

(ii) O(\s/E + .Tz + 1)(332 - 1'7/2 - 2) equals to

OCE+2>1) -O(x*- £'22) =

(: ) QUESTION 3. (6 points) Imagine we have a sequence {a,

Find a general formula for a,,. Then find ae.
Gan = ‘('O,‘_._ (-fqn_l‘f Ant | .
ey b, =Hp — 4o, .,
= Trere exists Some & ST+ 0o o
D<“= q_an-a_ q_u"" Qo=4
PLl=a )
oz o - 4
x*—¢x+4 =0
(x-2)(x-2) = O -

- =2 (repeated
—— ro:w,).

olet n=1\ .

“zof\ =

=5 Aa Can be watten s

&= de () - 4e,0(2) +3n+1 .

= \fc,(l\‘—‘fcl(o)a{‘o-s(o)ﬂ
"'q =‘!c,| 5 il 1B (D

)
D G F- 4@ + 20+ |
o ‘1=8C\‘8<_14-‘+ @.

32 1+ Hy o,

[ From @

neowhereap = 4,4y =2,and a, = dap—|—4an_2+3n+1.
TR v S
<. L C; s C = iy
[*S

@ : A= E(%)—%L,f“’
pa-10 = —S2

= =< z/

2. @eneral fo((\'\l’;\\‘a b as
- +5n+
EYENTE)) wWNa(2)

« Ons 3400V e B0x

—_—

C;_:‘l'
=

=fo _
= < L8F M\ - - 3
.:>a?: 3(%"-— g4+ 3(C) + =152



Final Exam: MTH 213, Spring 2018

QUESTION 6. (i) Let A = {0,1,2,3,4,5,6,7,8} and B = {0,3,6}. Define “=" on A so that
a=bif (a—b)med(9) € B

b. (3 points)Find all equivalence classes of A1, gssume -6 Lz3 50 ‘ example
ﬂ-b:é'!:iﬂlad":?é@ .
PERLIETR b-c = 3-0:3mod 9= 3 &B
7 Q€= £-0:6 mad 926 EB e
Le {llql?} 4 D TRUE, simiarlly  with AzFNy Hq ‘ali
2: 125,871 }\// =1, by, 65 7
1=1 ond az2,b:z5,¢c:8 1‘,‘"_57_%'_
c. (1 points)If we view ™ = " as a subset of A x 4, how many elements does "=" have? Do not list the elements. q Eed

just tell me the cardinality of "=".

317‘ 311'3’-: 2?

k_k & i
(i) Let A = {-16,1,3,10,12,15} and B = {0,-3,-5,-9,~11,-12,~14,~19,~28, -31). Leta,b € A. Define
"<"onAsothata < bif (b=a) € B. Then "<" is a partial relation on A (DO NOT SHOW THAT)

a. (4 points) Draw the Hassee diagram of such relation -1k

3/’
PN g
12 =]

Ny
tg

b. (5 points) By staring at the 'Hassee diagram, If possible, find
i 12A10 15 /
ii. 10A3 IS J
iit. 1A3 18 7
iv. 15v-16 =] !/
v.ilA=16 2
viilvIs 4

viimiaé_
viii. |
such ¢

ix. Isthere a c € A suchthata < cforevery a € A? If yes, find ¢ ho
x. Isthere an m & A such that m < a for every a € A? If yes, lind m

v
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Exam II: MTH 213, Spring 2018 =7 2xtelle
z.

Ayman Badawi
Ayman

(Bonus), (1 point). Thisismath 273  and my instructor name is ‘3@€acui | His office hours are
on Uh ok, [rom 10 . We meet every, Sunday, Tuesday, and Thursday in Nab at am.

QUESTION 1. Imagine: then

» (22132225 0(x%7 1372 -5)
(i) ( T+7 )equnlslo = DCet ¥

QUESTION 2. Imagine: The following Algorithm segment. Find the exact number of additions, multiplications, and
subtractions that will be performed when the algorithm is executed. Then find the complexity of the Algorithm segment.

No: of outer loep iterations & m=Ts=9
L =n*t2-344 = n2. For k:=3 to(n*+2)
at L:1.(k-=3) L=kem+2xs-6 Yop
?"H"r locp op = 4 For i:=1to(k+1)
taner loop op = (6) (k+1=1+1) s=s+m’+i-k Bop.
= (G)(‘U - 2,_, St mamam 4 - Extb
S 4 & nerxt i
2 (=3 = =
P * 22. next k
ab L= n® (taniz) e

oufer Ioo'o op = 4
tnner (oop op = (6)(k+1)
= (&) (n%+2 +1)
(6)(n* +3) = 3ot 4 acn*,
= £n?1l18. Complexity
Totat 0P 4 +Cn2 ¢i8 A;é-:{:zf 26n?)
= €n™ =+ 22

QUESTION 3. 1) Imagine: there are 220 flowers in a shop and each flower is either red or gr¢3:.cn 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 50 and so...that have the same color. Result: There are at least 4 flowers
/\/ v }D°’""”I')20 ™ I__gg_o7 = 7. me same. colopr.
{Co-domain ] =3

2) Imagine: You travelled faster than the light and you discovered that only 727 persons were bam between 2026-
"-'vv-n'fgg_})l. Then there is a year where at most m persons were born in that year. Find the minimum value of m.

Ans: | Domain| = 727, m = J-_Zl’_ij = 121,
/L//L/ ’Ccdomain‘ « 6 6 /
4) Use your own ENGLISH LANGUAGE : Explain 6 me the meaning of the answer in part (2).
Ans - By ‘ff'eah'nj the numtber of deople born os the domein, and Number of Lir,
)’EOM:. as co-domain, the fnswer in part (2) Suggests fhat in g cvery
/(// pessible scenario of- s funcrion, there will be o year (beks. 2026 ond

2031 ), Where no mok than 121 pecple were born. This number best s the
best assumpHen /honclucion

,ﬁk\jg op,oosed 4o Any numbers M Joan .

W greater.
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113 Discrete Mathematies Fall 2017, 1
Exam II: Discrete Math, MTH 213, Fall 2017 Said (Perfect

. M
Ayman Badawi E’j score, second time in
-—5—-5-""'_" a row)

' on ihe same day of the week. What is the
onfﬂ fu_c'f'-g- V‘&,y‘e \P\k (\\D\ c--ql e

m o—{oR 2 175w
2 ( :r'</k 7 l . ) A STvw g 1::::: shar! 11-% ‘g:} P‘I 31:0%\1:)1! pj‘:-c‘:p]e-
u e L ave ,‘{' ]'ﬂ‘»i i (5%?;\ ;@ Pevces

(it) There must exist a day of the week such that no more thifi m persons were born on that day. what is the maximum =~ ¢ ove sure olm
| the? wrer, bors
1

value of mi T(hint: THINK! not difficult)
onth & ser Jou

’){" 9{"{‘ ‘00" '{I ‘...{)f‘-‘t. Jav‘) BL (!e \.\\__ *H the care =

e al Yo orile
"“‘*--.,l::-. anth

2 sl 1 g e e
i B [I" wig Cav M\M = C)('.!CJ] Peesovs  he weve L, e
L fL:’f Jﬂ\,} .

QUESTION 2. (i) 26 distinct numbers were chosen randomly. Then there are at least n numbers out of the chosen
numbers that have the smse unit digit. What is the maximum value of n that we all are sure about?

[
: ‘1{."5 " Fis ;t'n.:- my,)‘ﬂ?]QlD( @.[‘l nc.f{“.'.j

) 4
3 — [ eve_alle
Z 26 [:m? QL:W."'B @ bWh PUIL Pf.“’t; pe V\\k'i Ll’J\ Zé )

4

(ii) Assume 302 persons were in a party. Assume that the party started at 8pm and it ended at 2am. Then there are at 0
least n persons in the pnna of the same sex. Find the maximum value of n that we all are sure about? (Hint: Smile!) 1

{L

% 1\ W outs, Pudion where |R) <) D)

1) orto
2_ 307 2 avd aeg Dv‘[\‘h'd Fﬁ'aﬂ {I“' Seuwe

r | ' \ b
Cave dharing by Pyeorhile .1
Jot
we o have ot least e (G
QUESTION 3. We have 7 hales labeled from 1 to 7 and we have 4 balls (red, blue, green, yellow). We need to put each
ball in one hole. Find all possible ways?

Z_?C Y X Y PQL/

QUESTION 4. An clectrical panel has six switches. How many ways can the switches be positioned up or down if four
switches must be up and 2 switches must be down. (note order not important)

Zof{:wy/

UESTION 5. How many 4-digit even numbers greater than 400 can be formed using the digits 1, 2, 3, 4, 5, and 67

>

‘ Ovi"

weelrrg

o Lave

7 |
X:X\ﬁ_{LXq

22is X =6C) x cixgEl x3IC\ = 6uD




o oy s semmn e

#,

alicrmate positions?(note order is important)

2 3P xypy—
e |

2934325/ 5
z+7

2_ !

QUESTION 7. (i} the Mickey-fi

2 p
ise‘m nﬂd’ﬁisOl}(}j

QUESTION 6. If there are 3 buses and 4 cars, how many ways can the vehicles park in a line such that cars and buses

6
(ii) The Mickey-polynomial \/E(.TS - gl -+ 7) is e(xsl and it is O(X)

2_ Xi— )(6‘\"?

QUESTION 8. Consider the following Algorithm segment. Find the exact number of additions, multiplications, and
subtractions that will be performed when the algorithm is executed. Then find the order of the Algorithm scgment.

m=T,3=0
For k:=4 ton+1 —
For i:= 11010 —
sthmé-_l_-l':k'-"- &

next1
L-k:l:s:é 1

next k

- k"_l-"\f.

Q]oxﬁ) +3

\

s wnal—u v\ o=

—

. (v‘—l)(sz 1{})

=
\(/
=— T —

h -1

jo-1+1= 10

{2€6n-152
e
. : - 2

~

4
R (LY
€ Vuw bev
°f u,tq:\,l:r.h-vs“j\‘
5«\;{,{.‘{:“‘5 ow)
.g-'n“ol",

fle c.l.‘.pg 6f order 9(“)

o
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