
Solution to Exercise 4.1.4

For any G-orbit O on Ω2 × Ω1 define the R-linear map

θR
O : RΩ1 → RΩ2 by θR

O(x) :=
∑
y∈Ω2

(y,x)∈O

y (x ∈ Ω1).

Then {θR
O | O a G-orbit on Y × X} is an R-basis of HomRG(RΩ1, RΩ2) by

Lemma 1.2.15. If η : R→ F is the canonical epimorphism then

η′ : HomRG(RΩ1, RΩ2) → HomFG(FΩ1, FΩ2),∑
O
aO θ

R
O 7→

∑
O
η(aO) θF

O

is an R-linear epimorphism with kernel πHomRG(RΩ1, RΩ2). Observe that
HomFG(FΩ1, FΩ2) is an R-module by inflation (using η). From this (a) follows.

Let Ω := Ω1 = Ω2. Then θR
O 7→ θK

O yields an embedding of the R-order
EndRG(RΩ) into EndKG(KΩ). In this case η′ is an R-algebra-homomorphism
and hence

EndFG(FΩ) ∼= EndRG(RΩ)/πEndRG(RΩ)

as R-algebras and also as F -algebras, since πR acts trivially on both sides. So
(b) holds.
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