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Quiz one, MTH 221, Fall 2022

Ayman Badawi

QUESTION 1. Find the least positive integer z such that

z (mod7) =6

2 (modll) 9

(modS) 3

CSCC\(7>[1):-{;€CC{ <7,S3:11€5Cd(ml5):]r g
We can use CRT

M= MimyMeg= (7)(11)(5)= 385
b)__nr_ 7x|‘lx§ _55

b’l:ﬁ;' 7XMM5 55
b, _ﬂ_,LuzL
Mg »
l

Solve 553 =low 2| bady =1 over Z,, | bads over Zns

6d '__—1] 0V€’Z7 55d2 = overZ 77(:{3:1 aver Z5

J 6OVCY24 Q\dz 1 over Z ng‘—{ over Zg,
Least pos u;c>(7(<z< g5 126 dg=3
X = nd o+ bzdz}lzﬁ D;d;ﬂvsj (MOC“ "“)

X = [(55)(6)(6)4(55)(é)/ﬁ)+-:\?7"3(‘_’;)(D)J(!‘;f‘;. § 285)

X = L5835 (mod 385) )]
X = 328 P / 0
N
QUESTION 2. Solve over Zg 6x = 3 over Zo.
a:ég b:\?)j '\:C’

0“6 d:(jcd (a,r\B:acd(é‘q):S
I 31572 Yes, there sre 3 distinek solutions
i=3<3

sl

e =

9
9 % 21385
S

Kg= 24U § \/
‘.SO(M/EIOH se & < {ZJB)g}
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Quiz Two MTH-213, Fall 2022

Ayman Badawi
5 ‘
Score = =
b LY

213
QUESTION 1. Let n = 26 and m = 195 5 .13
" Find ged(n, m)—gcd(26 195) oyl
1 ;zfj lq 5 - @[ a¢
L3 2 2 B
l?) O —» S}"/‘Pl'\'
ol nm =3\ /
|J S
2 Find LCM[26, 195]
5 |
ﬂcw\: ’QLLQ_E_, = (3%
'9(0)((9‘&’/”‘3;)
Find (118¢25+42) (mod 25)
W ”SZ‘(“’(MW(%-, = paw 3&((!1,%’):1
(P90 et 26y = 107 0 e 325) P
:M T (met28) = 1 (pred 25) = 12) W”“@/
1

. Letn=104andk =4and D = {m € Zp4 | gcd(n, m)
W Find |D|

CY ¢(lw - (%)» gf(axf%)« (Q t)(ls—\)— {x 12 = @/
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Quiz Three MTH-213 , Fall 2022

Ayman Badawi [\67

Score = - \?
QUESTION 1. (16 points)

(i) Let  be an even integer and y be an odd integer. Prove that z + y is an odd integer.

X=2masmEE
y=2n+1,neZ

x+Y = 2m+2n+1 = 2(n+M1 = 9 g &/
wex
2w+ [ s an dd Mbcgerez, L/ {7
(ii) Use the 4th method and prove that v/27 is an irrational number.
Deny . {17 s rationsl
Henee(\77 - 2 £)st ged (a,d=1 ond bz0
N:—?;i 9ed @%bD)=1
odd = bz ALgAJ bZ are iDU
a=2m+1 ;mEZ

0= 2n 44 , heZ
27 = Om+1) _lel—i'Hm-M Q)
i e 1

/ l{v\ZJ-L]n'f1
A1:4n*1 970 Ui 26 =HmZellm A
27n S 9»70 1 26)

/J i +|’h a cntradiction.

HCY)CEj our del/u'af s nva lid. J'7 is rrabisna |/

(iii) Prove that (1 + v/27)? is an irrational number. (use (ii))

(T2 1+ LVI7 407 = 284 2477 %/
f ThroughC..) Ji7 s .yraLrOna| <”
b Hencey 2477 5 irrabional

b (1+VZ7)E = 294 a7z 35 also Irrations )
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Quiz Four MTH-213 , Fall 2022

R

th
Score = a8 \\

QUESTION 1. Use Math Induction and prove that 12|(5% - 1)

L
X :I.} We pcove for e, T| asd, SL“_|=5 - = 624

[ P
= 52, 62k < 19«52 Huefure 12[571 s
J—n;e, gor n~1

We amwme At 2[5 oy Fue  Jor some k)L
oy | 5™ e = et |
We say* 12 1% We pcove o N7

b (k) Lk s b
5" ] LETRY

Ayman Badawi

\x
O

o\
o9
e
H
S
>
1]
&
&
N
\
in

l Lk Y bg
55 (57-1) +5-1 Thoefore 1215 -1
QUESTION 2. Writenglvs"gb;i eri% P,l"";:l’:::’l {or WS

(i) If I am on the moon now, then I am smoking Hooka "arjeela’ .._;—T /

CT\\\‘G“

(ii) thereis an z € @ such that 22 — 2 = 0 if and only if 2y + 5 = 0 for some y € Z. ST /

F ¢ /
(iii) If there is a unique = € Z such that 22 — j, then y? + 1 = 0 for some y € R.‘3F
W‘#
= ¢
(iv) There is a unique € @* such that zy = 1 forevery y € Z *.-AF /
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Quiz 5 MTH-213 , Fall 2022 %

Ayman Badawi “\

SCOI‘e — T

QUESTION 1. Let A = {2,3,7,{7},¢} and B = {2, 7}

(i) Find AnB ¢ : _

, PR l(’z,ﬂ’ (2,0), (2,7),

A 3‘\?:; 2 Z‘Z | /'} ,d) ? ('5,2.\) | (7" Q\) i ;"%JA_}‘ )
4 '\~ﬁ (1.9 (7,0) (2,3)

" D), (F,0) (3,3,

3,0, 3% 3D,

& ~
(%3 y 27, , -
cd 2N o O\ (D 3F) ¢
, £ I ) Y

7

(ii) Find A - B

Q@i HA A > }3&) / \

ol ‘v R
»

(iii) Write down T or F'
sifed T / \f(é/ 2
b {7}cA T/ \“7\..
¢

¢ *
c. {3,¢)}eP(AxB). T (/ ‘
d {(7,2} CP(AxB). F ‘/
e. {3,7),({7h2)}cAxB T \/

LT3R T S
g {2,7}CB T (,//

h {$3,2)€P(4) T (/
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MTH 213, Quiz 6 \ I

Ayman Badawi /
G

QUESTION 1.Let A = {2,4,9,10,11,16,23,25} Define "=" on A such that Va,b € A, we have a” = ”b if
a (mod 7) = b (mod 7). Then "=" is an equivalence relation (do not show that)
1) Find all equivalence classes of A

2-{2,9,16,23} k

H={4,11,25} \/ /
6-110} Vo

2) View "=" as a subset of A x A. How many elements does ” = ” have?
J«=] :(LJ)(L{).((éké)_\_ (1x1) /\////,/
= 164 G4+ e
= 26 L

QUESTION 2. Let A = {{1},{2},{5},{2,3},{1,2,4}, {1,2,3},{1,2,3,4},{1,2,3,5}}. Define < on A such

that Va.b € A, we have a <bifa C b. Then < isa partial order relation on A (do not show that)
1) Draw the Hasse diagram of <.

1,239
{1,7,%43 {1239}
7, l/] 12 5} Y /4
{1 3} / 17
r2 ? 4
1 51
\/'
2) Find :
a) ged({1,2,3}, {1, 2,4}) DNE V', 5\’\ /
blem({2115D) = {1,725} / .
o) lem({1,2,3},{1,2 4} - l" =)= 3, L[J u, \

d) ged({2,3}, {1,2,4}) { j
Faculty information
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QUESTION 1.For k=3 to (n+5)do
T=k +3k+2 [3+IHH)
Fori=1 to (K+1)do
y=12+3i+k
next i ¥ % NI\AISI

L
next k

==3 (i) How many arithmetic operations does the code execute? s
ader @} peotote) Nio-2t| fimes = ne3, no o aithmedl ops. - 4(n+3)
ihnor ap. ex dme He imor lmp Mg it s eceaked JHl —lH = ferl Himey
no. of afhmebt ops. = 5 (jerl)

Ad B gy k=3  sfn) =20 s
bat M g ks 5(nsd) oS

15 no. of a/n%muﬁ'c 075’. = [(n*}) ./—[Qo +5/n4")]x/h+3)
2

/

\/\ i Bl e oty e aiaia, e, o) (CODE).

O (coke) = 001”)-9/)'(’—/ |

\ QUESTION 2. Let a,, = —2a,_1 + 15a,_;, where a; = 1 and ap = 43 /
1) Find
P %= 2460y = o) i5l) = -7

2) Find a general formula for a,.

1)
< U+ 29y~ 150 o =0

=\

n-"

dh'*’g"o‘n";«w% =0 == G{n——r" e */5 =0
- (O ——2){0<4'5) =0

c :‘? ) a(,?’ﬂ"g-
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Quiz 8, MTH 213, Fall 2022

Ayman Badawi \g(g

QUESTION 1. The following numbers will be used to create car license plates: Ell 3,14) ‘ 5, ‘7 @ Each plate

number must have\sm digits. |

’]/ a) In the event where repetition is prohibited, how many eveé plate numbers can be created?
4ol
1 2x3xUxOxbxl + 2x3xYxBxx | 1223 xH x5 bx\ & 2x 3 x YxSxEx |

= 2% %0
()// b) How many possible license plate numbers may be made if adJacent digits must differ?
v

,,v()\éggx(;(_BLf‘ﬂ?'Zl/

9 c are[3 men and4women in the class, so we need to form a committee of 4 persons. How many different
& n we set up “up this committee so that there is at least one woman on it? [ Hint: stare carefully]
v _
il LW or 2M and 2W ov AM and 3W ov AW
1CL + 3¢z . 4Hcr + 3¢l + Hc3 + Hdcy = 35
\QUESTION 2. Let an = 3an-| + 4an—s + 6n + 2. Find a general formula for a,,[ no need to find ¢, ;] Ly 0(
iy, (v // Q\F(V\)'
- - - (
ANT I An = QAp. 70 \ Ap(n) -3 apn 1) -4 apln=-2) = bn+2
" a1 [ Chedk =3 (Cenwdk) =t (con=awdh) = Gne2
o= 3 X - 4 X - \
o ol " | Cnrdh-3len -Crol)-Yl(Ctn-2¢+e) 5 Gn—+2
D(f\-(_ o |
| cnsd-3¢as3C 34 ~Hen+B( ok = gnrz
K =2 _¢ =0 e -
(] il Cvx&éoh—\\ )
o, ¥ ('{ < = - —6eln = €n =>(C=~-1
Qy\(w), /[4 /"J’c {")(/X. % —éd-\-nc :l:x OL

(4N

\ Ap = o <‘“‘I> —{’CZ_(’l) all A% —'_:_

Ta neelbus S lrconan m bl mos
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QUESTION 1.
, )1
5 Can we construct a graph of order 8 with the following sequence of degrees: 4, 4, 1,1,1, 1, 1, 1?7 explain.

% THEN DRAW SUCH GRAPH
Hakim) algaiiDom gy i /,/;/ bly |

| |%3)O)O)O)/)/) / Z’r
4 x n b i 3,11,1,0,0,0 / W

, * 06X %"éﬁ}/—; 2;;0;/:;)0 qaj a3 :Z a‘,ﬁ:qf)( ‘(’ffk)
. wnal 9
Wendh9 b e JnDun/ o Koy (D)

q
QUESTION 2. Can we construct a graph of order 6 with tlﬁe following sequence of degrees: 4, 4, 4, 3, 3, 27

Explain.
h) 4 1//.;/,//(.2,2,2 Ve we @m amﬂ@ b
£3%2,22 He ok Q@M;%m
2, L2
2,2h ay A
o, | we (on g /
/; 1,0

i QUESTION 3. A crowd of 1203 persons. The only thing we know that all of them were born in 2000. You said
77 " there are at least m persons were born on the same day and the same month. Consider that each month has 30
5 days. What is the best value of m so your statement is correct?

6" [2xl -4/

. (b) A square has length 10. You need to plot points (randomly) on the sides of the_square so that there are at
g least 2 points, say A, B, where the distance between A, B is strictly less than 2. What is the minimum number of
/ points that you need to plot?
lo

% Z)L minim po. of /ﬂ{g_ - ﬁﬁ_@ =2
fo 0g/0 > /
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