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1. (4 points) LetK be a number field andL/K andM/K finite extensions. Fix a primep of K. Show:

(a) If p is unramified inL and inM , then it is unramified inLM .

(b) If p is completely split inL and inM , then it is completely split inLM .

Hint: You can use the inertia field and the decomposition field.

2. (4 points) Compute the ramified primes and the inertia fields in the splitting field of the polynomial
X4 − 19 ∈ Z[X].

Hint: Use Proposition 7.2 from the lecture.

3. (4 points) Letα be a zero of the polynomialf(X) = X3 − X − 1 ∈ Z[X] and putR = Z[α]. Show
thatR is a Dedekind ring. Determine all prime ideals ofR of norm at most30. Show that the unit group
R× is infinite.

Hint: Use Theorem 4.13 and Proposition 7.2 from the lecture. For the factorisation off modulo small
primes you may use a computer and just state the result.

4. (4 points) Forn ∈ N with n ≥ 2 let φn be then-th cyclotomic polynomial inZ[X]. Computeφn(1).

Hint: Look at prime powersn = pk first and for generaln considerXn − 1 =
∏

d|n φd(X).


