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Quiz I 
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QUESTION 1. (6 points) Show that the following repeated decimals numbers are indeed rational numbers 

(i) X = 3.289 

101::n. "'"�"2..'b."l�C\ 
ID<>'<.-"><. = '32'.5.� 

"'°' ')<.. -=- �"l..'5.ct-
10 

(ii) X = 23.88725 
\ 0',(. -: '2.� �. � "'l-2.S 

= 2..<,°8, ,"r', -=/-2. 'S 5 
\O 'X -x = "2..1'-\ .C\'t,l::,� 

QUESTION 2. (6 points) 

(i) Solve for.,·. 6.r = 4 over planet Z8. 

�c..d.Lb
_,

<1,) = '2. 

·,� 2\L\? �e..s 

\:'t,, ._,-._ e..-,(,$1;:� 2. solu_\;,o'f\ 

(ii) Solve for x. 3x = 6 over planet Z9. 

�c:...cl. l�A":) = � 
\s �\ b <'. �e..s 

';:ic_d C"IJ S") -=- \ 

C \ c..C\'\�\ W\':) 

VYl-:."\X':)-::L/:, 

-=-
'-IS 

=- 5 "'' "I 

'f"\1. = 
'15 

'15 
= 

"><.. =-

_, 
1'1-z. l'f\ 

(S)-1 ·,"' � = 2. 

c°' �\ ·,Y\ ts -=- ½

,v=- [Sx2x.,-- � 9,x.L\',(,�j(=ocl L\':>) 

Ll °1-b "]\"nod L\ '5 

f1t= ½3\
v" 

,S,'6 :S- ✓ 
= 7 and x ( mod 5) = 3 

W'\1=C, 'IV\�-=-5 
v-, -:: ""'4, Y' -,__ -=- .3

V 
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QUESTION 1. (6 points)
(i) ( 677)s x (7)s.

(ii) (636)7 - (242)7 

(iii) (878)9 + (888)9 

6 {, 
(6-:1--+) '.! 

(-..\) '3.

S \o (t6k)T
( 2. L\ '2.) ,-
( 3, 6 t:\ ),. 

I I 

�(� -;...'?:,)-. (i � '&)" 
(\8-:f�)� 

Quiz II
Ayman Badawi

QUESTION 2. As explained in the class find gcd( 133, 28).L\ I � 

� /I�/� ::_u_i_ / - 2. I - "2.. I 
�\ � 0 

QUESTION 3. (5 points) 

© copyright Ayman Badawi 2024

--=>j':lc.d (13.3., ,:-2,) = 1-] 
C1/

(i) Let n = 39 x 26. Find ¢(n). 
f'r"I O \ 0 '<'I -=-3x\�x\�x).__ r'+"lr\)-=- 5l'2...)x\�l\'2..JX"2l\)

'(')-=. �'>'- \'3,'- X 2 _j 
� 1,'<.y-. 

�/1 (ii) Let n = 74 x I 12 x 33 . Find ¢(n). • V 

(l)ln"l =--=t '?. lb) �\\1 l\D)x3'2 l2.':l 11,,�V?.
/ 0 =- _4D"'"tY'bl.\0 J IL,, 

QUESTION 4. (6 points) (a) Find 380028 (mod 25)
�c..d l�, "l.S) � \

:. Eu..\t.Y - tuY'rl�.f � CJ:.I...Y'\ 'oQ... \J...S<l..(j
-:i...s -= s -i 

s "DOC'2.'�'l '('()Od. "2..S) = 6"b ( 'W\C>� 1S)

¢ l 2.o ) ::. '5 \ (. L\ ) = ')_O
(b) Find 788026 (mod 23)

�c.d l"=\ ., 2�) � l

:. E.u..\e.Y - \=l!..lf'IV\°'-.\' s CO..V') 'e:..e. u...":.)e._cl

q:>l"l.�) -::. 2::i0 (22.) = 22

\�11 I �� 
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QUESTION 1. (1)(4 points) Let n be an odd integer. Prove directly that 3n + 7 is an even integer. i.e., show that
311 + 7 = 2m for some integer m.

i') ➔ ocl. J �'t () = 2m+ I

(2)(6 points) Let n be an integer. Prove directly that n2 + 3n is an even integer. [Hint: Consider 2 cases. First
case, assume n is even. Second case assume n is odd I 

(._I� t'\ IS e_v.t.n 

f\ ::: 2. k fen s orr--.e ·, .J:--
<j

vl' � -€ 'c

2 "2. 
) '2. t\ t 3 n = (2k.) t 3 (?Jc = 4 I( + {, k -=-

�ii) n isD�J 

= 

n ::: 2k +- I I\,'( .ro � i � t..V Va( c-=c

l\i.t-.S r\ ::. lzl'..q)
1.. 

-1: 1[2l(+1)-= u .. kJ + 1 + 2L?.t) t (}(_ 1-j:: 4�?t 4k: d,k +3 t-J = �t\lok:. +-�

=r 2 (1.1/ 1-St-+ 1-) hl M = 21C.\st t 2. . ', 11
L

tJ:::: 2.m --v e_w..r v

ThLtS r/r)n ii o..n t'...\f-.Ul in.t-uie.r Pr,y- -s�me. in.kq� l'\t:-c• J 
(3) 5 points) Let n be an irrational number and m be a rational mlmber. P;ove by contradiction that n + m is r

Y'
� 

irrational. 

i�vatd , hence. 'f.. t-� ,� wrcJ-i'oYIJ /. 
(4) (5 points) Find LCM[24, 84] ✓ 

2 2.0)6 -= 

t1 

s/ 

V 
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Quiz IV 
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QUESTION 1. ( I )(8 points) Use the 4th method and prove that v'26 is irrational. 
Den� G6 ·1f-. r-a.l'1onq I

GE, :. C) , 0, b ct\"e 1nt�cers, 'of 0
b 

26 
- a7 : eveh
......- b ' .= 0 dd 

Cl -=- 2 n tor so '('(le \n \: e.�er n
b = zvn+' fov- sorru. ·1nt.ezf'r rY)

,,. 1,n'2..:2-G· \_\yr,� 2G·l\«1 -t 2IO -;c --i 

\,,\ :2- G rYl ?.- t- 2 G m -t ;u; _ � n 2 
--? -rq h.o ri o. \ ' h·rC1tionq 1 � ... �not(ona\ (2)(4 points) Use (I) above, and convince me that ,/2 + v'IT is irrational. 

��m � .9.

(-52-\- l.l"G)2. 

© copyright Ayman Badawi 2024 

i rrollo r-a\ ce1nnot be
eq,uc1 \. to i�'t\ono. \

b d c.o ntl{GI cl. ,ct1 or'
\2G ·i<;. ivn:::.it10V7d- \

(-ri1Jt?>)(n .. ffi) 
"2 -ll2J\'2>-+ fiJ1.:, + 13> " 2 -t 2126 -t I� 

(3) 8 points) Use math induction and prove that 14 I (36n - I), for every n 2". J.
1) n � I

1t,1\� "'- '}"' IL\\ r 2CfJ ./
2J l L,\ l ( 3c;;n - 1) ·,s

")
G ( V\-1 I ) ✓ r L.j I 3 - (

3G -(3 .bn - I + I) - \ 

I y \ 3 6 - \ be.a CD

)Lfl 3G "-\ b\J (f) 

-€ \\.,I \(oGh - 1)
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QUESTlON I. I) Let an = a,._, + 12a,._2, a, = 2, a2 = 4. Find a general formula of a,.. Do not calculate C1,C2. -

/✓ 

� � � � 
�\I\-=- CI °'< t c� °'(' _ 0c'. _ \ '-

I"\ o... 'vi =-- L.! C \

2) Let a" = a,,_, + l 2a.n_2 + 24, a1 = 2, a.2 = 4 (use I, then find a general formula of an ), calculate C 1 andC2 � 
( "---�- � ,.,. -uV'l( lj\ I'\ ,--...'(\ - , 1 - 3 Cl - '- �

� - \ t c.:: <-I..-\ 

o...., ::. 'l -r 1. +-1 
• YC1-:,C1. -2:::'l.,

;.. 4-4 \1 -3" ( '2_] 4
\'"L(:::�4 .. 1 ._ '\ \6c.,-+ 9c1. -Q... - � 
IE= - 2-I _, 

7 \....\ C.\ - � (2--= 4
l6C1 +'?c2...::€, 

( c,� r 
IL\ 

5 

,-e-tl<�'-'€ I ,.�, - ...:_'l.;..3) Let={(!, I),(2,2),(3,3),(1,3),(3,2),(1,2)}. By staring, Is"=" an equivalence relation? if yes find allequivalence classes. ) 
NO 

IJ O t 

4) Let<={(�, rr�·tzj, (3,3),@, (3,2)® Is"<=" a partial order? explain briefly
3/ tJO NO< f"-'' ,.� 01 :.<>• \o('t<>O� c,,1 l ··: Cs,\ l

v-- - ON'\'' ryrAv-.th � -1>Ci 0 � �(.\_' If
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QUESTION 1. (14 points) T or F / 
/ t 

(i)'r/xE�3y!E�uchthatx+y=O\TJ t/ ��-x Ii 
(ii) 'r/.r.EZ,3y!EZsuchthatx2 -y2 =0rIJ ✓-x.? - � 

.., � 
1 A 

F 
/ 

, 
(tii) If 3:r. E R such that x2 + I = 0, then cos(x) = 2024 T 'X.. - - I ---? 

[f] 
'X=I

I) I� :). ?I,- 6 o, l'r\c.l') 

(iv)Let:r.EZ.Thenx2 -:r.-6=01f andonlyifx+22=2 \== �co.." 'o e_ � 0,--2
'X� 3..-'.2 

(v) 3!x EN such that \ly ER, yx -y = oIT] . /
-,c O I')_ 3, [,,/' 

(vi) 'r/y � �. ;!x

0

E N such that yx - y = 0 m V 
��- j (;, - � -

(vii) If 3x E Z such that x2 -4:c = 0, then x2 + 2 = 6\J:J �
-x.-= '-1 0 

(,. �\ QUESTION 2. 6 point� Use the truth table and convince me that S1 +[2 • )= (S1 + S2 ) (S1 + S3 ). 

s?. 

0 

I 

I 

0 

0 

I 

I 

0 

I 

0 

0 

I 

0 

D 

0 

0 

2. 

J 

I 
� 

',It 
0 

0 

S r ' 

"l ,.,.. 

x._\)_J 'l.':> 

.) 
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QUESTlON I. I) Let an = a,._, + 12a,._2, a, = 2, a2 = 4. Find a general formula of a,.. Do not calculate C1,C2. -

/✓ 

� � � � 
�\I\-=- CI °'< t c� °'(' _ 0c'. _ \ '-

I"\ o... 'vi =-- L.! C \

2) Let a" = a,,_, + l 2a.n_2 + 24, a1 = 2, a.2 = 4 (use I, then find a general formula of an ), calculate C 1 andC2 � 
( "---�- � ,.,. -uV'l( lj\ I'\ ,--...'(\ - , 1 - 3 Cl - '- �

� - \ t c.:: <-I..-\ 

o...., ::. 'l -r 1. +-1 
• YC1-:,C1. -2:::'l.,

;.. 4-4 \1 -3" ( '2_] 4
\'"L(:::�4 .. 1 ._ '\ \6c.,-+ 9c1. -Q... - � 
IE= - 2-I _, 

7 \....\ C.\ - � (2--= 4
l6C1 +'?c2...::€, 

( c,� r 
IL\ 

5 

,-e-tl<�'-'€ I ,.�, - ...:_'l.;..3) Let={(!, I),(2,2),(3,3),(1,3),(3,2),(1,2)}. By staring, Is"=" an equivalence relation? if yes find allequivalence classes. ) 
NO 

IJ O t 

4) Let<={(�, rr�·tzj, (3,3),@, (3,2)® Is"<=" a partial order? explain briefly
3/ tJO NO< f"-'' ,.� 01 :.<>• \o('t<>O� c,,1 l ··: Cs,\ l

v-- - ON'\'' ryrAv-.th � -1>Ci 0 � �(.\_' If
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