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Exercise 1. Show that if I, J are non-zero ideals of a ring of integers OK , then
N(IJ) = N(I)N(J). Hint: reduce to the case that I = p is a non-zero prime, then
write #OK/(pJ) = #OK/J ·#J/(pJ), and consider J/pJ as a OK/p-vector space.

Exercise 2. Using Minkowski’s bounds on the norm of representatives of each
ideal class, compute the ideal class group of Z[

√
−5]. Follow the method from the

example in lecture.

The following isn’t relevant to algebraic number theory, but gives an addition
application of Minkowski’s theorem.

Exercise 3. Use Minkowski’s theorem on convex regions and lattices to give a
different proof that if −1 is a square mod a prime p, then p = x2 + y2 for some
x, y ∈ Z.

Hint: consider the lattice generated by (p, 0) and (x, 1) in R
2, where x2 ≡ −1

(mod p).
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