NYU Abu Dhabi Algebra 1 Spring 2025

Problems 3

1. We denote by Z, = Z /n7Z. Let a,b € Z,.
(a) If ab = 0 and ged(a,n) = 1, show that b = 0.
(b) Show that a is invertible in Z, if and only if ab = 0 implies b = 0.

2. Let G = {g1,92, -+ ,9-} be an abelian group and consider the element a = ¢192---¢g, € G.
Show that a? = 1.

3. Apply the previous question to G = Z to prove Wilsons Theorem : for p prime,

(p—1)!'=—1 mod p.
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is a subgroup of GL(Z) isomorphic to {1, —1,4, —i}.

4. Show that

5. Show that the circle group C° = {z € C, |z| = 1} is not isomorphic to R*.



