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Quiz I

Ayman Badawi

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

(i) z =3.289
\QOX = D2Ld ARG
oox-w = 325 3F

A0 n = 3?;‘_3‘1- ,J

(i) x = 23.88725
\Ox =23%.3F28
=23 3F255

O X - =14, Q8583

QUESTION 2. (6 points)
(i) Solve for x. 6.r = 4 over planet Zg.
edle,d) = 2
e 2\0 72 wes

o Yhere evxhists 2 solubion®

(it) Solve for z, 3z = 6 over planet Zy.
Qcd (. Aad =3

Yes j
there evdiste 3 scubons

s
a9 o |

o

V./ U

214a 853
\OOOH
2\1hWaxs3

~x =

| Toses |, @)

X, = 2
= =
\ 2.

|

r)‘_l:‘?_-‘\— = 2%x4 = b

{2 2 oY

“ <olubhion el

@

2

Q -
/xl=7_-\-‘g=‘2+%=‘>
e '5-\'—5—-.6

P, L TR 3
| se\lubion set: A2, 5. B ¥ \/ O
QUESTION 3. (8 points) Find the smallest positive integer z sucl

qed(a,=2) =1
CRT conbivms that Ynere
mE A% D = U5 w
a= =5
n 2 g

h.“ EEa) Z\m. —> (55‘\“2(\ =\ =
n{‘ N Ly (C\S‘ wm Ze=HY

wv= IBx2x? + Ax 43 A(wod us)
= 132 med us

T'x= '-13]\/

hthat z (mod 9) = 7 and £ (mod S) = 3

Wi, =Q w1 =95
iy = TR v =3
exists a soluhon
~
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Quiz II

Ayman Badawi

~[s o ny,] v &
(4
:\L% (DL\)}\/

. b4
TION 1.

QUES N 1. (6 points) (L1 g

@) (677)s x (7)s. 4)

-('[ ( ¥ )
(ii) (636)7 — (242), (8% 6) )
(24 2)3
(26 4)y

(iii) (878)s + (888)s T

N (& 3 ¢)a

(¥ R %)a

SRR g
QUESL'I\‘ION 2. As explained i m the class find gcd(133 28).

=% 33 2\ 7_%
“\\'J. -2\
1\

QUESTION 3. (5 points)
(i) Letn = 39 x 26. Find ¢(n).
N = 2%y x 13 x

M N e )

(ii) Letn = 7% x 112 x 3. Find ¢(n).

Oy =
= Yotdguo |

QUESTION 4. (6 points)
(a) Find 38%28 (mod 25)

ged (3,25) =\

. Euler - Fermad’s con oe used

215 = 57

H25> = 5 (1D = 20 -
(b) Find 75892 (mod 23)

3c_c\ (R, 22) = |

“ BEuler - Fermol's can e u‘;eé }'—34

(DL?-B) = 23 (22) = 22

22026 (mod 22) = Y4 —

Tq)‘“

?3(63 % \\‘ (\0Yy x 31(2)

RS / U
AN

:—j‘yacd (22 22y = |

Ye,

—

_—2\

ilo

y = 3(1)x\3 a2 x> QD)

3\1
’L/ <
/LXW

> 20022 (mod 20 = %
O (mod 28) = 3 (mod 25)
] \ = |
|0 2b6 U\
(wod 232 ) (mod

7
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Quiz III

Ayman Badawi

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

N+ odd =y n- 2m+1 {Or sOphe i{\kgc( mEz

4‘8”‘—"-&"
3nrl = 3Qmn) ] = 6ma3 T - @@ = 2(3m 45)  lbk=3m+s
ll\‘{jw
> /

Al- Gemlo - 2 even  prowed. i

(2)(6 points) Let n be an integer. Prove directly that n> + 37 is an even integer. [Hint: Consider 2 cases. First
case, assume n is even. Second case assume n is odd]

G) N even

nN=2k for SO mﬁ?_ﬂw K€z
N 3n s () 3(20) = Yet s bk - 2("+3k)
o+ " — i g o
M= 2k +3k “naln = 2m v emen Co/
W) nis 0dd
nz 2ct| for some inbyu KE€Z
2
A O A1) = () + | +20%) + &3 = bt b rbk £3 1) = R0k vy
4 2 HSea1) Wk om- acEsERl N30 = 2M 7 oo

Thus Nt 3n i< an ewen inkqer for Some inkeger Az . rm@ﬁ

(3) 5 points) Let 7 be an irrational number and m be a rational n¥mber. Prove by contradiction that » + 71 is
irrational.

Dmtj that ntm 1S l‘rrcﬂ\‘DY\ﬂfo, sy NEM = L 6.-’/
(0&",““ED (Q_\‘\DY\C\) b

n= @“é M 4 J‘V‘mj mﬁionaﬁ, a (,DV\}VACMJ‘{QV\
The dﬂ.mwo K ir\\/cd,id ,hence ;_(__fj 18 wmﬁoﬂo\g .

(4) (5 points) Find LCM (24, 84 ==—

ad(24,84) = L &
9 o ) 5/ i

LeM(ygy) = 24r84 = 2016 - g Oy
M ) ged(24,34) (0 = £l
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Quiz IV
Ayman Badawi

QUESTION 1. (1)(8 points) Use the 4th method and prove that V26 is irrational.
Den a {26 & ralional

irrokloral cannot \\’/@
26 -9 ., o,b ave mtc%evs, b#0 equal to rokiona
© ;. b contvadictioN
. at a’ even
. 3b-’ ’: b’ s odd G ie vratioral |

a for some '\mke%ey A

b: 24y for soma '\ﬂteaev e

26 - @ . ount -
‘ @) Urti4 U+ |

26 wm’ x 26-4m 426 = Un®

26 + 96 m M

..

s N 2 5 rational

a— - R
wratemal | We-rrrationa \

(2)(4 points) Use (1) above, and convince me that v2 + /13 is inational. (54 03) (2 + )
2 2/1z2 =& ,0,beZ ,L40 : 5 e T 2
S ’ = 2 42028 41>
(24 vi2)" = 25 - 24208 +13
26 - ;_‘3_7 - 15 .
> 5 i
watiena!

ratlonal — ot possible
\D‘a comyad icteon G* = 12 aleo yratiom \

(3) 8 points) Use math induction and prove that 14 | (35" — 1), forevery n > 1.
| AN

wipe-1) = | 720 7
2) Wy | (g‘”‘_‘) 5 twwe Sor some N, 12t X

) 1] 55 - |3 L (6057

R - CAt I P
|U| 36_\ b‘d @ bmu\u?\e =6 doesw b alfest

ju| -y Y @
<y \(&6"1—\) Cor ever(d N> | /
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B =008, 04 08,8, 8- 008, 0,0

QA8 ={43,| o e VAR
B 05-A-{n 1,7}/ e .
= Oyl = 2 "4‘/ Bla e soiice dndid ;

= @ LJLLE o
eferw 1 ODderwy [
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MTH 213, Discrete Math, Quiz 8

Ayman Badaw1

QUESTION 1. 1) Let a, = a,_, + 12a,_3, a; = 2,a; = 4. Find a general formula of a,,. Do not calculate

C, (.
ans S o’ " sk me =\"%
(o " N X Zy,
- ) -
s / an= Y4y -3¢, 5
/7
2)Leta, =ay,_y +120,_2 +24,a, = 2,a; = 4 (use 1, then find a general formula of a,), calculate C, and
G,

an-4"cy - 3 ——'L<( o, = U Qa9 :u

+1 41

AN “Qn-\ —\n guq = LY = HGi-%ar L=

C‘C/L‘-— \2CG = & = A
A U L 3 C'Lv_}q
-~ L= \ S1 an
’ E 6Ch + A =
% \\c = Z\J q € Q- — L{
ha -t =y i 9
16Ct 4+ Q= 6 Ik
ve hler v I
3) Let = {(1, 1),'(2,2),(3,3),(1,3),(3,2),(1,2)}. By staring, Is "=" an equivalence relation? if yes‘_ﬁﬁ—d_al] "_"\

equivalence classes. "~ 5
: N
5 7 NOy sywmetvy axiew  failf >

MOk On nq,uiJcﬂ e ¢Ce cela { <A

e elyry (R
4 Let <= {(1.1),12,2), 3, 3).@, (3.2){(2,1)) Is " <= " a partial order? explain briefly
e B

o il
Y ¢ av e
5 REYe) ~NOL ch*\c* 0 eV ¢ C‘ﬂ\J

‘/ - Cw{'. SL)rAW( '&'Vlj aNXiom 'gc\.‘ \(r
e

Faculty information
Ayman Badawi, Department of Mathematics & Statistics, American University of Sharjah, P.O. Box 26666, Sharjah, United Arab
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Quiz V /O
Ayman Badawi
QUESTION 1. (14 points) T or F - / —
() vz e 2, 3y!€Zsuchthatz+y=0¥T] ‘j: X / 4"
[ J
(ii) ¥r € Z,3y! € Z suchthat 12 - y? = 0| [ V x? =y’

- m/x | — %=

(i) 1f3r € Rsuchthatz? + 1 = d, then cos( r) = 2024

MTH 213, Discrete Math, Spring 2024, 1-2

NI, W S
(iv) Letr € Z. Thenz2 -z — 6 = Oifand only if z + 22 = 25 |- 1 con oo dor-2
= 32 v
(v) H!IENsuchtha(VyER,yz—y:O_Fﬂ / o - 2%, Yhe

0L, 3D,
. e
(vi) V¥y € R, 3!z € N such lhalyr—y=0® L

(vii) If 32 € Z such that2? — 4z = 0, then 22 +2=6| = | =
x=4,0
QUESTION 2. 6 points Use the truth table and convince me that ) +@2 . S}s (S+S5) (S +S3)

S, S2 Szl S2:S3| 51+5:2'5;

o O © ° -
O ) | O
o [ O
o | | l |
|
O S a‘ I
Il o | 0 '
| | 0 ®) I !
b | \ |
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MTH 213, Discrete Math, Quiz 8

Ayman Badaw1

QUESTION 1. 1) Let a, = a,_, + 12a,_3, a; = 2,a; = 4. Find a general formula of a,,. Do not calculate

C, (.
ans S o’ " sk me =\"%
(o " N X Zy,
- ) -
s / an= Y4y -3¢, 5
/7
2)Leta, =ay,_y +120,_2 +24,a, = 2,a; = 4 (use 1, then find a general formula of a,), calculate C, and
G,

an-4"cy - 3 ——'L<( o, = U Qa9 :u

+1 41

AN “Qn-\ —\n guq = LY = HGi-%ar L=

C‘C/L‘-— \2CG = & = A
A U L 3 C'Lv_}q
-~ L= \ S1 an
’ E 6Ch + A =
% \\c = Z\J q € Q- — L{
ha -t =y i 9
16Ct 4+ Q= 6 Ik
ve hler v I
3) Let = {(1, 1),'(2,2),(3,3),(1,3),(3,2),(1,2)}. By staring, Is "=" an equivalence relation? if yes‘_ﬁﬁ—d_al] "_"\

equivalence classes. "~ 5
: N
5 7 NOy sywmetvy axiew  failf >

MOk On nq,uiJcﬂ e ¢Ce cela { <A

e elyry (R
4 Let <= {(1.1),12,2), 3, 3).@, (3.2){(2,1)) Is " <= " a partial order? explain briefly
e B

o il
Y ¢ av e
5 REYe) ~NOL ch*\c* 0 eV ¢ C‘ﬂ\J

‘/ - Cw{'. SL)rAW( '&'Vlj aNXiom 'gc\.‘ \(r
e
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