
Name rClt.'I YYtc;< AhafOOVJ j 

MTH 213, Discrete Math, Fall 2024, 1-1 

, ID ll4- \ a> € 

Quiz I 
Ayman Badawi 

QUESTION 1. (8 points) i) Find the gcd(l 21, 220), show the work 
I 

I~ 

"\~ 
99 

CI V1 1 
'l l. 

0 -'l> 

ii) Find the LCM[l21, 220], show the work 

.s·lo'p 

/ 
= ( I 1.1) l 1.. '2.0 ) ::- ( 11. I )( 2 1. 0) 

<:)ccA(12. l ,l20) 11 

o, b 
QUESTION 2. (6 points) i) Solve 8x = 12 over the planet LQii) V'l 

:) C ( 0. , V1) .:c 0 c ( 9. 1 '20 ) :- 4-
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\s 4- -\J to, 1{ 1110 ~es "\- 5olul\Clvi J 

,r,o tui!o 11 set \. + , 9 ' '4- J ,oi 1/ 
~c. vl (G\,500 ) = I 

ii) Let D = { I :Sa < soof Find IDI. 
-1' :. 5 00 -:. '2 5 0 X '2.. -::.. '2 ":) X I() ;,<.. '2. 

I D I ::- q> ( 5 00) 5 "\. C 5 - ' ) j. '2. I ( 1 - I ) :: 

QUESTION 3. i) Find - 47 mod 19 
:- IC\ - ( '\-1 M OO, l 'l ) :: IC)-"') 

ii ) Find 203 m od 23 
ll 

1 B 4-

.. n ~ 

= ,o ~ 0,"1 1 -
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Quiz II 

Ayman Badawi = 100 

QUESTION 1. (4 points) Find 22006(mocl 125), show the work 

'l.oc. <- ~l~'J i ::tF 2 (r-,10J ,2.s) ~ ~ c~n:s:r 

%!
~) 
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20000) + "' _ ). (Mod 12.~") = I . 2 ~ ( f"')oJ 12 ~") %' --~y (t'Ood 11..S-) ~ ~~ 
QUESTION 2. (4 points) (direct proof). Let .c, y be odd integers. Prove that .c + y + 49 is an odd integer. 
S"f~0 St. ¼oJ;:, x,'() 1>.'rc.. ocld. . ~ -\,'n«(.. e-1-,sl-s "",n{;;7L soc.h ~~t 
X =- 2M+\ &\nd d;: 2n+ \ . "1,..e.," wci... ¼,.v{.. 1-h-t Xt-':j ti.\'\ = 2tfl+ ~~~-sf 

~ whiJ. "'" I,<- 1.>n'itio «s J..l"'t-n+'LS")+J .,,,i.,,;ci., is b-/ d<-\-i • .-\,•
0 

q o&\ r,\ ~ S rl'lt-r\"t-Z.S- €7,_ . DI 

QUESTION 3. (4 points) (contradiction) Let .r be an irrational number. Prove that 7.c + IO is irrational. ~.,e, -\-~"'-t -K- is 'irn,..ii'Dho.\ . ~oW o-.<f.suM e, ~\.\A.\; 71--4--\0 ·,s r1,.11 o 1\ '\ \ • 

~ s ·11'1\plie...~ 4-h,.t 7-t.. +-\C> ::=. ¾ .fur SoM-<..- f ,'\ € 7L .> v ~ 0 
· 

~ Tus ¼ll-n ·,~~\i{,5 -\\-.PV"t" 
~ 

'/. - ~ -1!- ::::: r -\0 'V - wh-\c.-r\ - 7'll ~ 1°11 ~ 

~ ·,s in"--rto"'~\ . ,i+-\~ rtius.-t b-<..., 
QUESTION 4. (8 points) Find the sma llest po~itive integer .r ~uch that .r (, ,wd2 I ) = 11 and :i: (,nod 5) = 4. 

q-.2-1 [5D Le.,,,t n2. :::: = 2! 1. ~ 

2.1 rnt1d s- :::... \ 
1-1 (1(\ 7/.. s--C: _\_.7 _____________ _ 
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1Tc · . · · I ber QUESTION 1. (10 points) Use the 4th method and prove that v 1J ts an mat1ona num • 

~ -~ ~s roJilf'DJ -

\\~ ~ ~b \::> c=-K 
'Q'l 

rs :=.. ~ ~":i-' 1,. 
l~1\J 2. 

\ S \ ~f<\i t '-\(Y\.t \/ =- ~f\1 >r \.\r\ t t 

I I + +-'-=_!!,_ 2 + 6 ... n(n+I) 11+ 1 

0...
2

1 b 2 e 2. bf O 

~ lA ( ; ~ t) cl d I Q l~ C, J <:-1 
G 2 

·, ~ cr<l cl , b ~ ~ cA Cl 

I 

\~ - r - l _ I 
l - ,-,CNe rcr SM cJA.e !;J G1""='\ -2_ j_ ( ..( t\\ - 1 

\ =- I 
(\ 

3--~ ~Vf'l~ - , - n P ti --ll-l11J -01-1 101 ~ n:,: ~ 

3 - 2 /\I I _ ___l_ ~ 2- j_ __L,_ cc ~ t(t\r1~ (!lt2) = l\ ((H-!l.) t I 
/:=- t .J.. ( -U· 1 

) ,.;_ '°l -{,(.( ri) +- { (\! 1) ( 01".2.') ( f\t '2 'i , fin\ 

ti~µ'\tJ\t e_ K'CM ~ f') 1 1"" 2-n + 1 
Sre? .2_. C. 'f\-ri ) l f)rY) 

-==- l r'\t 1") '( 

( C\ r2-"\ ( ().}t) -Pro\J.t6 
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Quiz VI, MW 
Ayman Badawi 

QUESTION 1. (8 points) 
Let A= {2, {2} ,3,5}, B = {3,5,6, {3}}. Find 

(i) AU B =. 
[,,lt1 1 ~,s,b,{?.J} /' 

(ii) An B = 

(iii) A - B = 

('l,1_'2.Jj 
(iv) B - A = ( t, / { JJ / 
QUESTION 2. Let A= {3, { I, 3}. {3}} 

a) (3 points) Write down all elements of P(A). 
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{3, t',~rri {3 [~11,. 
j , ' j J 

b) (9 points) Write Tor F 

(i) {3} E A 

(ii) { 3} i; A 

' v 
T 

(iii) {l , 3}EP(A) F 

(iv) {3,{1 , 3}} i; P(A) 3 r (A) . F . / 

(v) {{3} , {1 , 3}} E P(A) T V 
(vi) (¢, (3}} i; P(A). t_31 € P(fr) &, E. A ' T 

Faculty information 
Avm:m R~rfawi n,.n~rtmi:ant nf M~thPm~Hi<'"- /1., -"f}tti~tir"- AmPric·~in I lnivt"r'-ilv nf S.h;1ri ~1h PO Rnx ?f..f..fih "h:1ri ~ih I lnitPrl Arnh 
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QUESTION 1. (9 points) Write down TOR F 

, ID '"'+ 188 

Quiz V, MW 

Ayman Badawi 
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(i) 3! x E Z such !hat Vy E Z , yx2 - 9y = 0. f 
~ , \ '1'1 - i'l '0 - / 

(ii) 3 x E Z such !hat 2x - 5 - 0 iff 3y + 5 = 0 for some !I E Q. F 
5 , ~ F / -?:_qc sl , T 'I -'>u; 

(iii) Vy E Z, 3 x E Z such !hat 3x + y = 0 iff w2 - 2 - 0 for some w E Z. T 
s , , F x.>+ (._ , s '- = F 0 = .. n r ,._ 

(iv) VY_ E Q_ 3 x E z· such !hat x y t z. (note z· = Z - (0}) T 

(v) 3xE Zsuchthat VyE Z,2x y-6y =0 T 
><. =, !,i !-J -

(vi) If 2x2 - 8 - 0 for some x E Z, then w2 - 5 - 0 for some w E R. T 
•., T- - s'l. , T 

QUESTION 2. (10 poin ts) 

'B 
Fork = 6 to 11.

3 + 7 

x= 1 *k5,t+3.!k3 - IO 

For -i = I to k 
1- +/-

y = xI + 2 • ·i"-

Nc.r t i 

Ne:rl k 

10 -v 
I t-

a) Find the exact number of the arithmetic operations that the code will execute. 

b) Find 0 ( code) 

ou~r ioof 
:;1 l'f l-1't't"'!S °tl Y U.'fl !:' 

( -r,.., -1 1 - <. )+ I 

::c(Yl ; + L ) !;i m CJ 

• =# of arH. ~ 'fY>f'fl c 6f-
10 (VI' n) 

6 
h 

\V-Vt( Y loop 

1 
+ ,o ( n + 2) 

k \ 0 
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Quiz VI, MW 
Ayman Badawi 

QUESTION 1. (8 points) 
Let A= {2, {2} ,3,5}, B = {3,5,6, {3}}. Find 

(i) AU B =. 
[,,lt1 1 ~,s,b,{?.J} /' 

(ii) An B = 

(iii) A - B = 

('l,1_'2.Jj 
(iv) B - A = ( t, / { JJ / 
QUESTION 2. Let A= {3, { I, 3}. {3}} 

a) (3 points) Write down all elements of P(A). 
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{3, t',~rri {3 [~11,. 
j , ' j J 

b) (9 points) Write Tor F 

(i) {3} E A 

(ii) { 3} i; A 

' v 
T 

(iii) {l , 3}EP(A) F 

(iv) {3,{1 , 3}} i; P(A) 3 r (A) . F . / 

(v) {{3} , {1 , 3}} E P(A) T V 
(vi) (¢, (3}} i; P(A). t_31 € P(fr) &, E. A ' T 

Faculty information 
Avm:m R~rfawi n,.n~rtmi:ant nf M~thPm~Hi<'"- /1., -"f}tti~tir"- AmPric·~in I lnivt"r'-ilv nf S.h;1ri ~1h PO Rnx ?f..f..fih "h:1ri ~ih I lnitPrl Arnh 
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Quiz VIII, TR 

Ayman Badawi 

QUESTION 1. (10 points) 
Let I : [-2. 0/ -+ [- 1. 3/ such that.f(.r) = -.r ~ + 3. DRAW the CURVE. 

C) C. 

"""'.cs"- C [-,, °'1/ 
a) ls f ONT0·1 explain briefly 

cn~u --==y ~ -:: c.o CO'<V'C.:,1' 

[ - \ ) ~ ~ = [- ' ,::> ~ 

'\~ ,"-i -,~ Cv'\W 'oe_c.c..~<:_ 

6'bl.-.J\.~ e__ o<'.._ ~ -, ':) e_ y \.A. r:.... '-. \--o \ V' C:. 

Co~,¥'-- / 
b) Is I one-to-one? explain briefly. 

D(\e-ro - Of"✓ 

c) If ye~ for (a) and (b). fi nd the invcr~c of .f and find the d.9,!lli.!!.!!_and the ran!!C of f - 1
• 

v.)e_ r-,.ee_~ \-o c.. ""-oo::::.~ ~ v-J~ c..V'-OO<t>e.. - l ~ -'X 

\c,ec.o,~e. -,\ \''-"' ti,~ «'~'::,,'- o'i-- \ _, [-~ 

QUESTION 2. (10 points) Let .f = ( 
1
j'

2J 3) 
4

) ~ 6
,;; 

7
) ~ 3 4 . 1 8 I 5) n ~J 

a) Find the smalbt integer 11. such that f" = l( .r) 

I:)')(.~ \S 
:;:. -- ::. ~ca (.S .~'I \ 

\ t:) ~ 
~ - - 2--\ u 

b) Find the smallest integer 111 such that f'" = .r- 1
• and lind .r-1 
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