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Exam II 

Ayman Badawi 

QUESTION 1. ( 4 points) Let p be a prime number such that 21' - I is prime. Prove that 2Cp- t l (2P - I ) is a perfect 

QUESTION 2. (4 points) Let d = gcd(21. 60) . Find c1• r.2 such that d = 21n, + 60112 
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= 21- l(60-2 .21) 

= 21- G0+2 -21 
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QUESTION 3. (4 points) Let A = [: ; l · Find A - 1 over ZM if possible. 

I A 1 =- 2 - 1 = - S = 3 (mod 8) 
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QUESTION 4. (4 points) Solve for .c3 only in the following system of L.E. over Z 10 . 

3.r, + 4.r2 + 6.r3 = 2 
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.1: 1 +.r2+2.q = 7 

7.r, + 6.r~ + 3.r3 = I 

I A I -= 3 ( 8 - )2) - 4- (3 - I 4-) 
+ G CG -1) 

- 11 1 : I ( mod I O) 

\ t\ 3 I :- 3 C I - 42) - 4- C I - Lf Q ) + 2 CG -- 7 ) 

= G-+ := -::;- Crriocl Io) 

QUESTION 5. (4 points) Prove that there are infinitely prime integers of the form 4k + 3 
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I\ b11·! I ;,J' t1 J 1s Q;-e factorr of (\_ -~ q,j MUS~ be 

of -/lip for"''- 4k-t 1 

So n. -:: ~roduct- of (4f(i-l) ~\ f\.Crti0d. Lt-)~ I bv--1 ecv·(·,e y 
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QUESTION 6. (Do not use try and error, use mathematical methods as explained in class and HW2) 

(i) (4 points) Find the quadratic residue or 2-residue of Z1l/, Note that 2 is a generator of Zj9 . I 

Q1<-c.
1q> == lc22

)', c2l..)~C2 2 )\ c22 >4
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(ii) (4 points) Find the 3-residue of Z19 , i.e .. 3 - R( 19). I 
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(iii) (4 points) Find the solution set of :1:3 = 7 in Z19 
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(v) (4 points) Find all ordered pairs (.r, JJ) over Z1 such that .,3 + !J~ = 5 in Z1 . Note that 3 is a generator of Z1 . 
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(vi) (4 points) Find all ordered pairs (:i:, y) over Z such that .r' .i/ (mod 7) = 5. 

<:; , ) a \_(1-t'lm,,2n"1'>3 \.) r (/-tfM1,Sf11'\_2)~ u lC2JiM1,2t't"-3)) 

U 1 ( 2 + 1 ()\ 4 ) S'-1 =7 /\. 4) 3 u ~ C Lr -t- 1 ""-<: , 2 ·t 1 n..s ) 3 u i C ~ +:, Mb ) s; i 1 A 6 ) 5 
(vii) (4 points)Which of the following is in 6 - R (31): 10, 13. 8, 16 
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QUESTION 7. (a)(4 points) Given 36 is the length of a leg of a primitive right triangle that has the maximum 
area possible. Assume that the length of each side is an integer. What is the area of such triangle? What is the 
length of the hypotenuse of such triangle? "I'\~ 1,-.. u f v- s. e 
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(b) (4 points) Let a be an odd positive integer. Can we construct a primitive right triangle such that a2 is the 0.e-f et..='" S / 
length of a leg? explain A I I .1 I ~ 13- ~ :'1 ~\°?>/1 
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(c)(4 points) Let a. be an even positive integer. Can we construct a primitive right triangle such that a. 2 is the •~ 
length of a leg? explain 


