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1. (4 points) [Minkowski’s theorem on linear forms] Suppose thatn linear forms onRn with real co-
efficients are explicitly given byLi(x) =

∑n
j=1

ai,jxj for x = (x1, . . . , xn) such that the matrix
A = (ai,j)i,j has a nonzero determinant. Letc1, . . . , cn be positive real numbers with the property∏n

i=1
ci > |det(A)|.

Show that there exists a nonzerox ∈ Zn such that

|Li(x)| < ci for all i = 1, . . . , n.

2. (4 points) Determine the class number ofQ(
√

d) for d = −41,−47,−163.

3. (4 points) Show that all real quadratic fields of discriminantd < 40 have class number1. What is the
class number ofQ(

√
10)?

4. (4 points) LetK be a number field andR ⊂ K a subring ofK that is a Dedekind ring. Show that there
exists a set of primesS of O := OK (the ring of integers ofK) such that

R =
⋂

p6∈S

Op = {x ∈ K | ordp(x) ≥ 0 ∀ p 6∈ S}.

[This exercise only needs the tools from Sections 3 and 4 of the lecture.]


