
MAT4250 EXERCISE SHEET 8

1. Tate cohomology

Exercise 1. Let l/k be an extension of finite fields, with Galois group G. Show thatHr
T (G, l×) = 0

for all r ∈ Z.

Exercise 2. Show directly, without using cohomology, that the norm map is surjective for finite
fields.

Exercise 3.

(a) Compute Hr
T (Gal(C/R),C×) for r ∈ Z.

(b) Describe the invariant map invC/R : H2(C/R)→ 1
2Z/Z.

Exercise 4. The cup product on Tate cohomology is a family of maps

^ : Hp
T (G,M)⊗Hq

T (G,N)→ Hp+q
T (G,M ⊗N),

where M ⊗N is made into a G-module by setting σ(x⊗ y) = σx⊗ σy.
For p = q = 0, this map is the homomorphism

H0
T (G,M)⊗H0

T (G,N) =
MG

NmG(M)
⊗ NG

NmG(N)
−→ (M ⊗N)G

NmG(M ⊗N)
= H0

T (G,M ⊗N)

induced by

MG ⊗NG → (M ⊗N)G

x⊗ y 7→ x⊗ y.

Show that this map is well defined, i.e., induces a map on H0
T as claimed.
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