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QUESTION 1. Let = be the number of balls in a basket. Given 1 < = < 88. Given z (mod 8) = § and

z (mod 11) = 4. Use the CRT and find the value of z. il Bt s,
% (wod 8) =5 /«, Uya =1 (mad 2)
rx(wcl “):4“ R _
3y, = | =3
. Ui ¢ 6
o ged (&) =17 Yon  Jungel 4
‘ / as ! (mnod U)
w\‘gg M,_’“ W\.’E% {j
s =7
n,= ™= -1ij ’jt—’"/
mw, 7\:(((;4414 + V,_V\LtoL) (MJ M)
114
V\L=_'1Am:_:%/ 7\1(5\‘["‘5.*4'*87‘7}@“"‘“)

r=5%7
QUESTION 2. Solve for z, 6z = 3 over planet Z.
bx =3 Z q azb L2 n=14

lo ou((o\,v-)]b? = ‘6"57 Yoy 7 3 Soluhion

ﬁﬁ:% 'x={5,3:2'1)\/ S(s

QUESTION 3. Let n = (10)3(2)°. ¢(h)= 5‘ (4_ ) x 1‘* ( \ )
(i) Find ¢(n). " 5, s
nes leltﬁl; < % 4 5 '7' . bLO Z
. _a(.-|( ~|) \ Ky =) ) /’L
¢ (“) ) 1( 7! 11 ( 41
(ii) Find 115 (mod n) - 320 130, 12 (weed w)
g0 5
& et ) = | NPE0fmod ) = |
320 1Y
s [14%% (modn) s o= 113 (wwd 10 )
= L
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QUESTION 1. Prove directly that 4 is a factor of n? + 2n + 9 for every odd integer n € Zi.e., show that
n? + 2n 4 9 = 4k for some integer k € Z.

Pr y [,_ A / é 2
CA\Y(C(' Le (oo np)Q m A

N2+ 204 8= @(MO 12(204) 49 = h’m‘:—l* L+ Lt 2
: = | . 47,
@ L&l'“ K\=[f)’\1~\-9rr+'§> (N +gﬂ +

- "l 2 2y
e My &2 ‘(K’h 4Ot 2 %

QUESTION 2. Prove directly that n2 + 5n is an even integer for every n € Z.

AL 2es 3 =LK

T Leb nbe even | drod
(oo} Lcéa\geh 2 m ETE LLQ”CQ 0
""D Caven noo)

{\@ Y\H%‘n-—@m)} S‘@m) W 5t O = 2(?':% S‘m)

L < 5 :
e X Jak wk -
ek neR 4 N 4§“~@"&4'5+ %C?w‘) Z\rrn‘ '—(rw‘ :
QUESTION3 60°\fe“$ -method (contradiction) and prove that v/13 is irrational. ot m,{h 3 O\
OOP ASSW& \?I (S mhomj | f):,,,«q >\ P, 1)

CpbhaAf:‘o» Cf\);tg__) J:QQ O { Lé:ﬁ: “ L,rﬁlv: 4. .= 7(,\ L1 Feny 45 :

o &‘CJC&Q*‘ V= 2\ Lav i3

~

@ 12= 0?’ %@k'\’_a'l ‘\ ;;L.r ;jJ,ﬁwﬂ,ﬁ
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Sl b=k, 41, k€2 ¢ o0

PYLEPS £
\t Herca Gomﬁ

135k 5= Q5> U RIGH b3 3= b2 Lk, 3 ) |

2 2 E
\ “ ' 4 -' l’ \ -_— \4 \ B b‘[
w.ﬁ) 43k, S 3k ¢ 12 = WK R TY
" L! q Kh odteen = 0({'0\ "
1 Rk 435 WU Ky [enwensaminnty |
//b “3,%\2/._1—25% kiEpR/ [o M?" Y\ = - € g P NE fa E
evaer + - '
e’ VAT eIl
Odol - owven Y:\,.A« ¥ pok PN JATS :3(*\‘ e
" Our assumponiewrog AT NER

CamScanner


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

Nmﬁhekﬂ A%U’n D ng(wqa

MTH 213, Spring 2023, 1-1

© copyright Ayman Badawi 2023

)
MTH 213, Quiz 3 2
~
Ayman Badawi \5
( 3
% [% QUESTION 1. Use Math. Induction and prove that 9 , (4 m 1 ), for every integer n > 1, where
nezt.

@ Let's grwe QKM%-—\B for v =1,
O ¢*-1 ol cez-a

®@m“ ascome, Yo | L QK for some nyn2) & LEZ

‘ @ Poof s 1z 3 rl 343 )

- LPU*'M—.-*I] +4° -

= Ll’s@K) ‘1'61(1) (Fom © & @J
=9 Uﬁ 3 +'IJ
-~ q9m Wheve M:\}kﬂ‘ez
P
UESTION 2. Use Math, Induction and prove that 1 + 2 + 22 4 .. 4 27 =
2(n+l) — 1, for every integer n > 1, where n € Z*.

[

© Prove l+’l+7l*—"+2v\ <l -\ Avnzl,
T3 = 14223

5 2
@ 7}““4 =2 —‘\\3&\
ol g a2 T AN Asdue fovnz ),
! W (ne)
@@Assume,l+1+2+v--+2 =2 o\ v otome nez' w2l

N )

“@%rovefhu 4y 2 22 =]
)
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™
Faculty information Nence ; "ENEA

Ayman Badawi, Department of Mathematics & Statistics, American University of Sharjah, P.O. Box 2 . Sharjah, United Arab
Emirates. 6666, Sharjah,


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

Name—d0ud_Hasdan 0-ASk0T
MTH 213, Spring 2023. 1-1 © copyright Ayman Badawi 2023
MTH 213, Quiz 4 /"g/
Ayman Badawi I 5

QUESTION 1. Use TRUTH table and prove that X
(S +51) 2 5= (S| -’S))' (S: = S3)

; 1

# Oc W’Hdrd'l Opctoﬂlnrcwu:w lvj code ¢

(b) Find O(code) (i.e., complexity of the code)

_Olnt)
%)

S5 168 | ) Sfhh 65 S1-5 ( (51150)  5q krl ~53)s (52 43)
’ o a2 = = | | \ —
| ‘ 0 l 0 0 | pF 5
0 )
5 : 0 ¢'; l : l .' | = l//
o || ; v i 4 0 0
S 0 | 0 ) \ 0 | v~ \
C0
0 ' 9 l 0 | \ 0. 0-
0 0 0 | | )~ et
{= v
QUESTION2. Writedown Tor F~ Y*: X"
)"t\(ﬂn"p (i) Ir e N'suchlhatVyEZ.wchavcy’—z’:OF /i
(Xﬂ‘ of Xz -V (i) re N suchthatz? -3z -4 =0. T q
| EN (i) f 22 + 4 =Oforsome zr € Z,then 22 4 6 = 2 T Si:F F SI ’>f1 ‘/
: g G AR
(iv) Yy € Z2°, 3!z € Q such that zy = 2023
QUESTION 3. T
Fork=4to n*+3 do
2=k +2¢k* +7
Fori=1t0o 6k do
inz-f-?n'«{-k’
N Next i
3 Nezxt k
a) Find the exact number of arithmetic operations that are executed by the code.
Ouked_Joop ines Joop
Wil fun n243-4 ¢! Will rue bkl ¥ Ve bk Hmes Y K
. . nd
= 1 VYimes k=M K:n?t]
5 b(NN(5) 9 c
| () l\" arhwelc * 120 opuakons bln ;37 X
q ]petohw&uh‘d - 5’()" ”5)\/

eperohor:

bn® 4| 1101 §(b0°1) (n*)
/ | -
v’ { l |
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QUESTION 1. Let A = {1,{2},2,5,8)} and B = {3,1,8}. Then
M A-B={{2%,2,6} ./
(i) |AXB|= B5x3 =15 Vv
Gy |p(A) = 2° =33 v
(iv) Write down T or F'

a. {2,5} c P(A). False é
. {{2},8} € P(4) Taur
. ({31.18Y) € BXA fake ./

d. {2,{2},5} e P(A) T. P4
e. 3,2 AXB Fuse
f. {(3,{2})} € P(BXA) ’mw./

QUESTION 2. Let f : [0,00) — |- oo,mgsuch that f(z) = -z + 1
(a) By drawing and staring is f one-to-one and ONTO?

S‘Jq\“°‘ R &y anﬁ + 4 m*oyw\oy ‘

> %

\/I/\ . anverse esask g

) If f has an inverse, find the domain and the co-domain of f~!, then find the equation of f-!.

110 J-e0,4) [cy)
g- -+ 1

z= -q+i
1d = -1y D ly-1-n

j:(ﬁ—vy RN Q—/&

QUESTION 3. Consider the following permutation function
f_£234567f 9 10
834261709 10 5
Find the smallest n such that f" =],

dujetnt tele = (I 8)(2310(56}‘1 \CP
] Quj‘dy BUM Gy

a = LCM (9,3)5’) - 3()?\1}4/{ old,3,6

[~
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QUESTION 1. Given a,, = ay_} + 6a,_2, where a; = 4, a; = 22. Find the general formula for a,, [you may use
a calculator to find ¢, ;] dc
'ﬁ R((Ut’df)gl X aAn—Q&n- ~ "a’nﬂz = O gdwng C'. an 2 ¢ J
A)Ftrd Homognaus gy anp = " 2 [Q;”,n:j - G (5)+ IC.J("‘Q) =4 3¢ - o=k
G0 Pande by " n=2 ¢ (3) 4 (2(-3)7 =a2 DAatha: 3Y
N - «€-6=0 gb[\m’)‘ﬂ S\Uf\JtH‘i) = Ca=1 w%
= o ==
K= 3, : X ](ﬂwm’ Eoamula : Qé) +1 (2)'{1
Lk (3 + G (=)
Na, =0 To chedt : ij Avawonee i 4, = A +Xh =ht
)QAy = .
If) an = (D" + Cg("?_-)n By Foarnula ¢ 0L5 /&(3) _8 = K6
QUESTION 2. Given a,, = 4a,_; + 5a,_ 2+6n+5 Find the general formula for a,, [you don’t need to find
o, el S prtmdan
) Raxiang an -hapr ~5anea ~6nt VD
2) Hcmm}mwl'f Th D An-Hon--San-a =0
an=o" D o —!lo(""_5o(,"’lzo -%c+ b= 5
Dwelt b(j o "R . —8¢c = 5"‘“1(:_3_)
3 '_nel =B 0O tslnena o '—'—S)o(:.‘j. 7
I ' ™1 -8¢ =5 + 21
. 2
3) : ™ c=-31
OVPCA) - Adp(h-l) - 5»01{10*-&) = Gnth le
Ginse) - (b(n ,)4_[_)_5(6@_9)4—() - GntH 4)an = 0y + ap
bt~ dpbn +dth =€ >Bbn HOb ¢ -BC = 6n +S [@n c1 (9" 4.(2(—1) ( an- 3l
(b-hb- Bb)th(dHbe-HLHOb ~5) = 6nS

QUESTION 3. Given a,, = 4a_ + 5an-2 + 12(3"). Find the general formula for a,, [you may use the a,.(n)

from question 2, also you don’t need to find ¢y, c3)
J)r.ﬂ,\lafza an - han | 5@,, Q= \9(6 )
) Hore ogenout . Ay -ban.g =0

r=2 ='O

ar\‘han-l
L
dn=- o ol - )

= Dond Lj ol nme

-1
h B

X' hd-5:0 =S, 0= |
an = € (’5)&4 (s (‘l)n
2) bp ' farliwlon
O plie A"
Subg(llufu)!?

AzP(ﬂ) —/lar(h-l) "'64/3(!»-,&) - |2(5)~
A= hA(a)" -5A(R)"T | 12 ()™
Pouda bj Al

A-HAa-BA = 12
39

"8 A
9
A
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QUESTION 1. Out of 14 available persons (8 males and 6 females) a committee with 5 is formed. Assume that
11, fa, ..., f& are the names of the females and m,;, my, ..., g are the names of the males.

(i) If f3 and ms must be in the committee, in how many different ways can we form a such committee?

|
/( I TN Ve ' P Q
) [ ¢C\xEC|lecz-7a =3
(i) lfj;,js.andma]yZmalcsmustheinthccomminee,inbowmanydiﬂ'emxtwaysanwc form a such
committee?

, N o
(' ﬂ‘,ﬂﬂ“/’l 4CleClyS’CQx‘@c|:_fa"?—
Y

(iii) If 7ng4 or my, but not both, must be in the committee, in how many different ways can we form a such
committee?

"y 7 — s uelmg f — ) §Uc| x 1rcH )+ (1cyx 1CH) = ?}0” Z
(i)« oyt é

(iv) If exactly 3 females must be on the committee, in how many different ways can we form a such

b R — l's/
(H()) ec3xfca=noo =

QUESTION 2. The digits 1,2, 3,::., and 8 are used to construct 4-digits car plates. O
(i) If two adjacent digits must be different, how many EVEN car plates can be constructed?
. — =+ F
| 1C1Z ] OxbxFr =563 13F2 2
g -l 7 !‘l -
Z
(i) If a digit cannot be repeated in a plate number, the first digit, and third digit must be odd digits, how many
car plates can be constructed?
At e
DD (] rorepeats “xbx3x5= sc\ay Z
4 6 3 % 7

(iii) If a digit cannot be repeated in a plate number, exactly one of the «/izis must be an even number, how many

ODD car plates can be constructed?
,vu‘p“d‘J - o
BUDD«‘( ADDO ., (3 x2 % x Pr{Bxtix2x4)
4 2z { 5 '.i L 2 Yy ) -
7 ' P(t“,"));l/,ff =— 235
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