
LECTURE 6 EXERCISES

Exercise 1. Do the exercises from the notes on sheaves and cohomology.

Exercise 2. Let X = X(∆,N) be a toric variety, D a divisor on X, associated to a fractional ideal I.
Show that an action of the torus T = SpecC[M] on D is equivalent to the data of an M-grading on
I, i.e. a splitting

I = ⊕m∈MIm

(Use the fact that multiplication on T corresponds to comultiplication C[M] → C[M] ⊗ C[M] on
the level of rings.

Exercise 3. Compute the cohomology groups of the constant sheaf Z on the n-dimensional sphere
Sn

Hi(Sn,Z) =?

Exercise 4. Compute
Hi(Pn,Z)

Exercise 5. Let X be a variety, and suppose F is a sheaf with the property that for all U ⊂ V open,

F(U) → F(V)

is surjective. Show that
Hi(X, F) = 0

for i > 0.

Exercise 6. Let X be a topological space.

Definition 1. A resolution of a sheaf F is an exact sequence

0 F I0 I1 I2 · · ·

Suppose that all the sheaves Ii are “acyclic” on X, i.e.

Hk(X, Ii) = 0

for all i,k > 0. Show that

Hk(X, F) = ker (H0(X, Ik) → H0(X, Ik+1))/ ImH0(X, Ik−1)

(Hint: Use the long exact sequence repeatedly. Try it for resolutions of length 1, 2, 3 first).
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