— gcudmbu dakshmi. 92193
MTH 213 , Spring 2023, 1-3 © copyright Ayman Badawi 2023
MTH 213, Exam One 4”&
Ayman Badawi A D

0L L9

QUESTION 1. (8 points) Given 0 < = < 65 such that z (mod 8) = 4, z (mod 11) = 8, and z (mod 9) = 7. Find

z. (show the work)
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QUESTION 2. Write down T or F CLEARLY, (5 points)
@) :c2—9=T0forsome:vGN’ifandonlyify2+3=0forsomcy€R.  Fale
(i) 3z € N* such thaty +z > 9 forevery y € N*. Tl
(iii) If 22 = 4 for Some € Z,thenzy =2y foreveryy € R. Jalse
(iv) 3'w e Nsuchthatw?> —2w—3=0. To Ul

(V) VzeZ,3yeZsuchthatz+y=3. e /
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QUESTION 3. (6 points) Use the 4th method and prove that v/45 is irrational. dd
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QUESTION 4. (6 points) Solve over planet Z,,, 9z = 6.

Zp 2 Au=6 M=l a=4 b= C ﬂcd(q)n>=jco\®)l2) =3
26 v . Thow oo 2 so Lufuoms A= %Td g ,‘% = H (dntoivad)
b= {2)@)'0} oou the sokulons

" QUESTION 5. (6 points) or—
Fork=5to n*+4 do

c=KH2:k+7 > ki kikokrkok ¥ 2kskAK g3 =10

Fori=1to 3k+2 do o ) L
y={+Txit kS YR bkl

Next i =13
Next k
a) Find the exact number of arithmetic operations that are executed by the code. Co
Owtw  Loop Jnrun Loop S Toted astdthemodcy =
f i .
No- of foums  wh-p4 s | Nowof orms= 3ke2-1+1 =3kaz o(e) + (132 + (ari+ 14) (),
' = N No .'Ol oot thernotesps = |3
No- cré authermaodie ops = [0 |Fuist koam = k=5 . [F(13) : )
1 Torad op«ro.lwnc = /O(rﬁ) Last Zowm - 3k+2; k=n%y
3(n*+n) +2 = (344 )(3)

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

0 (wdx) =t
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QUESTION 6. (6 points) Use Math Induction and show that 8 | (3% — 1) for every n > 1.
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QUESTION7(3pomts)LetD {1 < a <264 | ged(a,264) = 4}. Fmd|D| n= 26h= 2 3x 3% |l

= b)) - P(2x3x0) = (2- DY X(34) 3" (i-)(0”

= [ x2&x10 =20
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