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Muhammed Dada HW 4



HWS 
Tuesday, February 6, 2018 6:24 PM 

QUESTION 1. (i) Let n, m be distinct prime positive integers. Convince me that there exist c 1, c2 E Z such that 
2018 = nc1 + mc2 (direct proof) 

(ii) Let m, a, b E Z. Assume that m I a and m I b. Convince me that for every integers i 1, i2, we have m I (ai1 + bii) . 
(i.e., show that ai1 + bi2 = mk for some k E Z). (direct proof) 
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ii) if 

'"l ( i, • ~.) 

• 

' .. 
(iii) Let x, y be rational numbers. Prove that x + y is rational (i.e. , show that x + y = c/ d for some integers c E Z and 

d E Z *) 



.. , 

(iv) Assume 31 = ac1 + bc2 and gcd(a, b) -I 1. Find gcd(a, b) (of course a, bin N* and c1, c2 E Z). 
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(v) Convince me that 1963.20182017 is a rational number. 

"' IJl ~ "'l 'l °' l ),\l - ,,,,.,,. 
\1,s o~• •"" 

,r .. _,, ,10,,,,.,,, 1 s ,,, \Gos,, m 
"' ,,,o,o• 



(vi) ( optional) Choose a number n E N *. Convince me that there there is a positive integer k such that k , k + I , k + 
2, k + 3, ... , k + n are non-prime integers [If this is not beautiful, in my opinion "beauty" has no meaning!!. .. This 
result tells you choose n = 2889898765432190. Then there must exist a number k, so that the next n-consecutive 
numbers are not prime numbers. Remind me on Thursday to do this question in CLASS) 
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F- -:=. .J,., . e-i :: .y 

l.Use truth table to convince me that~S1 => S2) ~ (S1 => s3]~1 => (S2 'fl S3~Hint: You may use 1 for T 
and O for F, since most of you are engineers, note each si has two possibilities and since we have three 

statements, we will have 23 possibilities. In order to get all possibilities do the following: Under S1 write 
4 consecutive l's (T) followed by 4 consecutive O's(F) (i.e., 111100 0 0, Under S2: Write 2 consecutive 
l 's followed by 2 consecutive O's and so on (i.e., 110 0 11 O O ), under S3 alternate 1, 0 (i.e., 10101 0 
10)) 
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2.Use the truth table to convince me that SlA -S2 = -(-S1 "I/ S2) [note-sis called the negation of S (so 

if Sis T (1), then the negation of S written-sis FtO_))_ 

- - - - s, 'v'SL 5 , 5 2- s, S2- I s, /\ SL ~I \J 5L 
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S1 /\.S1- - (Si 'iS~) 
Let A = {O, {O, y}, y, {6}, 6, x, <f,}, 8 = {{O}, {<f,}, {6}, {6, x}, 6, y, 23, 10, {{O}, {6, x}}}. Then Write Tor F 

a. {{O}, {6, x}} E 8. T 

b. {{O}, {6, x}} c 8. T 

c. {<f,}E A 'f 

d. {4>} E 8 I 
e. {<f>} C 8 ~ 

f. {4>} CA T 
g. <f, EA I 

h. {23, 10, y} E B f 
i. {23, 10, y} c 8 T 

j. {6} EA n 8 T --k. {6} c A n 8. \ 

1.(10, x) E AxB f" 
m. {({O, y}, 6),(y, {O})} c A x 8. 1 
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o. Find B - A. -.: fl o ~ /t_ ($ j 
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l_ b, X ~ 1 1.) 1 \ O I \ l O \ l ~' )L ! J ) 

p. Find I A x BI . (i.e., fi nd the cardinality of the cartesian product A x B) 
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Not ONTO    since  1 in the range but 2not in the domain

Common mistake sqrt{9} = 3  / not 3 or -3 !, so graph only upper half
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This is the range of f^2 = f o f, so f^2(1) = 1, 
f^2(2) = 3, .... f^2(7) = 4

This is the range of f^3  = f o f 0 f , so 
f^3(1) = 2, ..., f^3(7) = 5
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Since between any two rational numbers there are infinitely many 
rational numbers, we conclude that A is infinite. Now A is a subset 
of Q. A subset of a countable set is countable (logical...if you can 
count the  numbers in Q, then we must be able to count  any 
subset of Q).  Hence   |A| = |N|  
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