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In what follows, k is a �eld.

Exer
ise 1.

Let G be a �nite group and D(G) be the Drinfeld double of the group algebra k[G].
a. Prove that a left D(G)-module is left G-module M endowed with a dire
t sum de
omposition

M =
⊕

g∈G

Mg

su
h that

gMh ⊂ Mghg−1

for all g, h ∈ G.

b. Let M =
⊕

g∈G Mg and N =
⊕

g∈G Ng be two left D(G)-modules. Prove that the braiding

cM,N : M ⊗N → N ⊗M

indu
ed by the R-matrix of D(G) is 
omputed by

cM,N(m⊗ n) = n⊗ gm

for all g ∈ G, m ∈ M , and n ∈ Ng.

Exer
ise 2. (Yetter-Drinfeld modules)

Let A = (A, µ, η,∆, ε, S) be a �nite-dimensional Hopf k-algebra. A Yetter-Drinfeld A-module is

a k-ve
tor spa
e endowed with k-linear maps r : A⊗M → M and ρ : M → M ⊗ A su
h that

• (M, r) is a left A-module, that is,

r(idA ⊗ r) = r(µ⊗ idM) and r(η ⊗ idM) = idM ;

• (M, ρ) is a right A-
omodule, that is,

(ρ⊗ idA)ρ = (idM ⊗∆)ρ and (idM ⊗ ε)ρ = idM ;

• the following diagram 
ommutes:

A⊗M

∆⊗idA

��

∆⊗ρ // A⊗A⊗M ⊗ A
idA⊗τA,M⊗idA // A⊗M ⊗A⊗A

r⊗µ // M ⊗ A

A⊗ A⊗M
idA⊗r // A⊗M

τA,M // M ⊗A
ρ⊗idA // M ⊗ A⊗ A.

idM⊗µ

OO

Prove that there is a bije
tive 
orresponden
e between:

(i) Yetter-Drinfeld A-modules,

(ii) left modules over the Drinfeld double D(A) of A.


