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QUESTION 2. (a) ( 5 points) lf possible find all solutions of Bx = 12 over planet Z20 
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(b) ( 3 points)ln view of (a), find all integers, say x, in Planet Z that satisfy 8:r (mod 20) = 12 
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(c)( 5 points) Find all integers, say x, in Planet Z that satisfy 3x (mod t J) = 10 
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(d)( 7 points) The temperature of a city in Canada is x Celsius, where -1 80 < :r. < 0 (i.e., xis negative). Given 
x (mod 9) = 4, :r. (mod 4} = I, and T (mod 5) = 2. Find the value of x . 
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(c)( 5 points) Let .1: be number of females in MTH 111. Given x ( mod 7) = 6, 2 r ( mod l 0) = 4. Find all possible ] 
values of x, where O < :i: < 70.(Hint: THINK!, it is not difficult) 
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(f) ( 4 points) Find gcd( l I 2, 175) 
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(g) ( 4 points) Find ( l46 )s x (54)s U LI b )'6 
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(i) ( 4 points)Convert 317 to base 1l \ O b \ 0 JZ I/ 
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QUESTION 3. (a)( 4 points) Let x, !J, z be strings of binary codes, :r = 1101 I, y = 10 I IO , and z = 01110. Find 
(x@z)Vy 
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(b) ( 6 points)
1
Let Si. S2, S3 be some statements. Use truth table and convince me that (~.;lS.JJ_-::)Ss 
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(c) ( 5 points) Let S1, S2 be some statements. Is the expression [(S1 => S2) I\ --.S2] => -,51 a tautology? Explain 

using truth-table. S ( .-i <;; -,_ ( ( 
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(d) Wnte down Tor F ( 9 points) ..k )((i) 3! x EN" such that Vy E Q, we havexy - 2y - 0 ~ 

. ~ (ii) V x E Q, 3! y EN* such that yx -5x = 0 F rr 
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(iii) Vy en•, 3! x e W such that yx - y 2 = 0 T 
J' t:l'-fJQ. I_ "l -=f O ~I~ 

(iv) If 3! x E6-:such that :1:2 - 4x = 0, then 4x .!f. 1 = 12 P 
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(v) If 3 x E Z such that x2 = 4, then x3 = 8 F, (/V\ri.sv, 'U._ ::-2 - ~/ 

'1.-"- 0 <;1 
"1,1.__::r ~ .._, 7 - ~ t,. ' \......,.._ l{f ,jl ..., . I 1 

d 31 J h h ' ' I h r 
1 

,.,,, z r/' ~ -:7 / - " " -(vi) If 3! x E N· an . y E N sue t at x· + 1r = , t en y - x = x - y "-

--;( - 'j -z I 
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