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Ramification Filtration

1. Let L/K be a finite Galois extension of nonarchimedean local fields with Galois
group Γ.

(a) Compute ηL/K(s) for all s ⩾ −1 with Γ1 ⊂ Γs.

(b) Compute the upper numbering filtration of Γ when L/K is tame.

(c) Compute the upper numbering filtration of Γ when [L/K] is prime.

2. Determine the lower and upper numbering filtrations on Gal(K/Q2) for the fol-
lowing fields K:

(a) The splitting field of the polynomial x2 − 2.

(b) The splitting field of the polynomial x4 − 2.

3. Determine the lower and upper numbering filtrations on the local galois group

Gal(Qp(µpm)/Qp) ∼= (Z/pmZ)×.

4. Let G be a finite group of order n, and let R be a unitary commutative ring such
that n is invertible in R. Show that for any R[G]-module M the natural map
MG → MG is an isomorphism.

1


