Lecture 15: main exercises

Ezercise 15.1.

Show that if G is trivial then Rg,nv = No X v No and that the convolution product
is just the normal tensor product.

FExercise 15.2.

If G = GL; acting on N = C with weight w explain why, for k € Z, the lattice
description of Ry, is {veth*Co N Cop}.

Ezercise 15.3. Let f : X x Y by a map of schemes and consider the convolution
product on QCoh(X xy X) as discussed in class. If we denote by A : X — X xy X
the diagonal embedding show that A,Ox plays the role of the identity with respect
to this convolution product.

FExercise 15.4.

Show that there exists a natural embedding e : No — Rg n and that e,.Oy,, is the
identity element for the convolution product.

Exercise 15.5. Fix G = GLy, N = C? the standard representation and consider

X = Gr§2wi/7w§/.
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(a) Show that X has a resolution Grézzl ={Ly DLy CLy:tLy C Ly,tLy C Ly}

(b) Show that Lo belongs to X.

(¢) Show that every other lattice L # Ly in X does not contain Ly nor is it
contained in L.

(d) Compute the codimension of L N Ly C Ly for every L € X (X has two Go-
orbits so you just have to consider one lattice in each orbit).

(e) Conclude that Rg n is not a vector bundle over X C Grg.



