Joud Hamdan w9560

Name

MTH 313, Number Theory, Fall 2024, 1-3 © copyright Ayman Badawi 2024

Ayman Badawi
QUESTION 1. (i) Find the quadratic residue (i.., square residue) of Z},.
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(ii) Find the solution set of % = 11 in Zj.
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(iii) Find all integers in Z, say y, such that 3> (mod 19) = 6.
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QUESTION 2. Prove that there are infinitely prime integers of the form 4k + 3.
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QUESTION 3 Leta > b > 1, a,b € Z. Assume that ged(a.b) = 1,ab = 2 for some = € Z. Show that
=y%,b = w? for some y, w € Z
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QUESTION 4. Let n,m > 1 be positive integers and € Z*. Show that 3" + 3" + | £ a7 aﬁd é . 9
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QUESTION $. Find all positive prime integers, say p, such that p | (459* + 1).
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QUESTION 6. Let m > 1 be an integer and f(n) = n” + a,,_n™ '+ ... + ain + ay, where all the o’s are
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integers and 2 € Z. Given f(b)) = f(by) = f(b3) = 22 for some distinct by, bs, b3 € Z. Prove that J(k) # 25 for
every k € Z.
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QUESTION 7. Prove that for each integer n > 1, (2" — 1) is never a factor of 2* + | for every 2 € Z. Srace }7/ i
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