
Homework Set 10

Solutions are due Thursday, March 29.

Problem 1. Let L andM be line bundles on a variety X. Show that the following hold:

i) If F1 and F2 are globally generated OX-modules, then F ⊗OX
G is globally gener-

ated.
ii) If L andM are ample, then L ⊗OX

M is ample.
iii) If m is a positive integer, then L is ample if and only if Lm is ample.
iv) If L is ample andM is globally generated, then L ⊗OX

M is ample.
v) If L is ample, then there is q0 such that Lq ⊗OX

M is ample for all q ≥ q0.

Problem 2. Let X be an algebraic variety. Show that the following hold:

i) IfM is a globally generated OX-module, then for every morphism f : Y → X, the
OY -module f ∗(F) is globally generated.

ii) If L is an ample line bundle on the algebraic variety X and Z is a locally closed
subset of X, then L|X is ample on Z.

Problem 3. If we denote by Aut(Pn) the group of automorphisms of Pn, we have seen
that we have a group homomorphism

PGLn+1(k)→ Aut(Pn).

Show that this is an isomorphism.

Problem 4. Let f : X → Y be a proper morphism of algebraic varieties.

i) Show that there is a morphism of Abelian groups f∗ : K0(X)→ K0(Y ) such that
f∗([F ]) =

∑
i≥0(−1)i[Rif∗(F)].

ii) Show that we have the following version of the projection formula: if α ∈ K0(Y )
and β ∈ K0(X), then

f∗(f
∗(α) ∩ β) = α ∩ f∗(β)

(where we denote by − ∩− the action of K0 on K0.
iii) Show that if g : Y → Z is another proper morphism, then g∗ ◦ f∗ = (g ◦ f)∗.
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