
EXERCISE SHEET 3

CATHARINA STROPPEL

1. Let Hd be the degenerate affine Hecke algebra, and Haff
d be the affine Hecke algebra.

Show that
Z(Hd) = C[X1, . . . , Xd],

and
Z(Haff

d ) = C[X±1 , . . . , X±d ]
Sd .

2. Verify that Hd acts on M ⊗ V⊗d . Show that

Ω=
1
2
(∆(C)− C ⊗ 1− 1⊗ C)

on M ⊗ V , where C is the Casimir element in U(g). Use this to find a finite-dimensional
quotient of Hd acting on M p(λ)⊗ V for p ⊂ gln a parabolic, and λ any integral weight of
your choice.

3. Guess some relations in ∨∨d from the action.

4. Consider ∂i : C[X1 . . . , Xd]→ C[X1, . . . , Xd] for 1≤ i ≤ d − 1, defined by

∂i( f ) =
f − si( f )
X i − X i+1

.

Show that ∂ 2
i = 0, and that the operators ∂i satisfy the braid relations. Compute the

subalgebra of EndC(C[X1, . . . , Xd]) generated by the operators ∂i and multiplication with
X is. Compare with Rd with e > 3, and d = (0, . . . , 0, k, 0, . . .) for any k.

5. Show that
Ad
∼=
⊕

(bλ,bµ)

Ext∗(p∗CQ(bλ), p∗CQ(bµ)),

where p = p
bλ is the forgetful functor Q(bλ)→ Repd .

6. Construct a representation of Hd on C[X1, . . . , Xd]. Is it faithful?
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