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Let X be a smooth variety over an algebraically closed field k with char(k) = 0. In
what follows ⊗ = ⊗OX always denotes the tensor product over OX .

Problem 1. Show that extending scalars via the homomorphism OX → DX gives
exact functors

Coh(OX) −→ Coh(DX), Coh(OX) −→ Coh(DX),

F 7→ DX ⊗F G 7→ G ⊗DX

and that one has the following isomorphisms of right DX -modules:

• ωX ⊗ (DX ⊗F ) ' G ⊗DX for the coherent sheaf G = ωX ⊗F ,

• E xtjDX (DX ⊗F ,DX) ' G ⊗DX for all j ∈ N0 and G = E xtjOX (F ,OX).

Problem 2. Show that for the Dirac module δp ∈ Coh(DX) on a point p ∈ X one
has

E xtjDX (δp,DX) '

{
ωX ⊗ δp if j = dimX,

0 otherwise.

Problem 3. Show that the left DX -module OX admits a locally free resolution of
the form

DX ⊗AltnOX (TX)
d−→ DX ⊗Altn−1

OX
(TX)

d−→ · · · d−→ DX ⊗TX
d−→ DX

ϕ−→ OX .

Here ϕ(P ) := P (1) and the differentials are described in local coordinates (xi, ∂i)
by

d
(
P ⊗ ∂i1 ∧ · · · ∧ ∂ir

)
=

r∑
ν=1

(−1)ν+1(P · ∂iν )⊗ ∂i1 ∧ · · · ∧ ∂̂iν ∧ · · · ∧ ∂ir

where the notation on the right hand side means that the ν-th factor is omitted
from the wedge product. Deduce that

E xtjDX (OX ,DX) '

{
ωX if j = dimX,

0 otherwise.
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