Math 348 Homework 6 Spring 2022

1. Suppose that m > 2 has a primitive root. Show that the product of all
elements of (Z /mZ)™ is congruent to —1 mod m.

Your answer here...
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2. Suppose that m has a primitive root, r. Show that a = b mod m if
and only if ind,(a) = ind,.(b) mod ¢(m).
Note: This shows that “taking indices is invertible.”

Your answer here...
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3. For which positive integers a is the congruence ax* = 2 mod 13 solv-
able?

Your answer here...
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4. Let N = 2/u be a positive integer where 7 > 0 and u is odd. Let p
be an odd prime and factor p — 1 = 25t where s and t are positive
integers with t odd. Show that if 0 < j < s, then there are 27 (t,u)
incongruent solutions of ¥ = —1 mod p. Show that there are no
solutions otherwise.

Your answer here...



