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Exam I, MTH 213, Spring 2019

SCORE = (0 (AMW) ®{UTR)

QUESTION 1. (3 points) Use truth table and convince me that (a + b) + ¢ = (c + @) (c + b}
(ath) tc [ (c+@) | (c+D) (c+8)(c+b)
v 1 ! i

(akb)

QUESTION 2. (3 points) (SHOW THE STEPS) Find (413)5 x (61)g
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QUESTION 3. (3 points) (SHOW THE STEPS) Convert 5815 to base 16.
(581%),, = !¢
S8IS:1L Q R
3¢3| 3
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QUESTION 4. (6 points) (SHOW STEPS) Let ¢ = gcd(366, 237). Find d, then find a, b such that d = 366a + 237b.

366= 233 * 1L + 129
233 =129 % 1 + 108
1294 = 108 + 1 + &l

108 = 2\ *# 5 + 3
2= 3 3 + O

d -qcd (366,23%) = 3

4

3= 108 - (2 %5)

3= 108~ (129- (108x1) 5

2 =108 - 128,5 + 1085

3= 108x6 ~ 124x5

3= (2% -(129x1))6 - 129x5
3 = 239x6 - 129x6 - 1295

3= 23%x6 - 129x )

3= 231 x6 - (366 - QS?-X‘!.))K i
3=231x6 - 366x1L % 233K

3= 233 x13 - 366xi!

d=366(-1) +233(\1) =3
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QUESTION 5. (7 points) (SHOW STEPS) Let X be number of laptops in a store. Given 2970 < X < 3960, X =
2 (mod 9), X =7 (mod 10), and X' = 10 (mod 11). Find the value of X.

X mod@ =12
x mod =17
X mod il =10

n= 4xioxi = 940
m=wo | m' = 5
mo = 49 mz"\ 9
= 0 = —
My q My = e

U

X= 12%3% modq9o = 357 ‘/
25% + (990k) Kez

857 + (390x3) = 232+ /

QUESTION 6. (6 points) Write down T or £ (?')
(i) 3r € Rsuchthatz? + 4 =20 ifand only if 2 +5=1. T ?(

(i) 3z € Q" suchthat Vy € Z, wehave duly —y =0 ¥ y(4sc* ~1) = 0
(it Ve Z,3ly € @Q* suchthatyz — 3z =0 F %lu-3) =0
(iv) Vz € R*, 3!y € Z such that 1’z + 82 = 0 T '\/ J-L‘j}*n e

(v) If 23 = ~8z forsome z € N, then z + 32 = 30 T)( (’F

(vi} If 22 7_33 =0 forsome z € Q or I{ZJ: S=0forsomey € R, then2x’ =6and 32 =15 T 7<’ ('@

9,18
QUESTION 7. (Show steps)
(i) (3 points) What is 7°"! (mod 15)?

m=15 = ‘5')(‘5l X
d(m)= (3-1).3°. (5-1).5" = 2 3 Qnodls) _ _I}_
F %3 = 3 37 (odis) (/
=1

(ii) (4 points)Find all possible values of X over Planet Z2; where 9X = 15

Ax mod2l =15 o . /
ged (3,21) = 3 | %= 1 3T

3115 =Yes d= N _:;_|____;

(iii) (2 points)Find all possible values of X over Planet Z where 9X = 15 {mod 21).
I A DR 1
d= 2 =3 iq+4k)|<ez—}

(iv) (3 points) Letn = (125)(81) = 10125. How many positive integers < 10125 such that ged{cach integer, 10125) =

Scc\ k4
3. 10125 53 =35%D

&1+3 =23
z
=2 125.23 =38 ¢(m)= (5-).5%. (3-1).3% = u5".2.3 = 1300
33
m= 5 .3



QUESTION 8. (8 points) Let A = {3, {4}, {3},2, {2}.13.~2}, B = {2, {4}.5,{2}.8}, and
U={3,{3}.2.{2}.[4}.5,8, {7}, 10, ~2. 13} (be the universal set). Then

(i} Find B - A.

B-6= 7583 l/

(i) Find Bn A

Ez{?’rgz’},iqz;lg'—z!lsi = Enﬂ :?'3',?_33!-2,135 'L/

(iil) True of F

BRI Py F N (/ | ) \
c2{meB Ty s
- {41 {8} e P(B) FS /
{3leA-B T
QUESTION 9, (6 points)) Consider the following code
For k = 4 10 (6n° + 3)
S=k 43+ +RK+4 =8
Fori =210 (6k + 6)
L=7+i"4+3«i?+10 = 0
next i
next &
{i) Find the exact number of addition, subtraction, multiplication that the code executed.
Outer loop: #of torms = Gn*+3-Htl = En?
+# O’_ Dp{ra\'i:lf‘ls = 8

# dotal inower = 8 (6n*) = ygn?

n

(N

Inner \oup’. +# o{ termy = Gle+(G - 2 +) GK +
H ol opauh'ons = 10
fist Loop: (G)t5)10 = 290

lost loup: (6(en*3}45)10 = Ben*+ 23)10 = 360On*+ 230

& 2
folal # of operabons = L8n% & E‘iot— (36on +230)1x En L/
2

(ii) Find the compiexity of the code.

O[CUdEJ = nq l. dEST‘Cf. OP L, /

QUESTION 10. (4 points)) (Show the steps) Given a, = 10¢n-) — 25a,_3 such that ag = 3, and a; = 45. Find a
general formula for a,,, then find as.

On = qun-\ - 25an.2 an = C1 X‘n + Cznﬂz L/
n_ -1 . j
X2 108" - 22 60=¢,5" +c1.o.5° = C|=3,

5 n-3

- Q,= C-,5I +C2.|.5| = B, t 5(,1 =45 Cl:G
xt=10x-25

2 - . .
X =10+ 25 =0 e 3,(5) +g,n_(5)

(x-&)(x-5)
SEE aG=3.(5}‘+ G.G.(5f= 609335 /

Faculty information

Ayman Badawi, Department of Mathematics & Statistics, American University of Sharfuh, P-O. Box 26666, Sharjah, United Arab Emirates.
-mail; abadavi®aus.edu, wwy. ayman-badawi.com





