
Math 531 Problem Set #10 Due 11/10/04

1. Let m > 2 be an integer that is not a prime power and let ξm be a primitive m-th
root of unity. Show that NQ(ξm)/Q(1− ξm) = ±1.

2. Let L be a degree n field extension of Q. Let B ⊂ L be a ring that is integral over
Z and has field of fractions L. Let σ1, . . . , σn be the n distinct embeddings σ : L −→ C.
Show that for any basis w1, . . . , wn for B as an A-module, we have

∆(B/Z) = (det[σi(wj)])
2 .

[Hint: Multiply [σi(wj)] by its transpose and use the fact (that you should prove) that
TL/K(y) = σ1(y) + · · ·+ σn(y) for any y ∈ L.]

3-5 Ex. 1,3,4 from p. 62.
6. p. 65, Ex. 1.
7. Let m be a positive integer and let ξm be a primitive m-th root of unity. Show that

TQ(ξm)/Q(ξm) = µ(m), where µ is the Mobius function defined in Ex. 1, p. 57.
8. Let OL be the integral closure of Z in some finite field extension L of Q. Let M

be any positive real number. Show that there are finitely many ideals I ⊂ OL such that
NOL/Z(I) ≤ M .
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