
Ma 130c, Spring 2017
Homework 2, due Wednesday 5/3 in class

1. Recall that the Albanese torsor of a variety X is a torsor Alb1(X) over
an abelian variety Alb0(X) equipped with a morphism (the Albanese
map) X → Alb1(X) which is universal among all such morphisms; if
X is itself an abelian torsor, then the Albanese map is an isomorphism.
Also recall that for a smooth curve C, Alb1(C) ∼= Pic1(C). (a) Show
that the Albanese map is functorial in X. (b) Show that for any
smooth curve C and any integer d ≥ g(C), Alb1(Symd(C)) ∼= Picd(C).
(c) Suppose Z ⊂ Y are smooth varieties and X is the blowup of Y
in Z. Show that Alb1(X) ∼= Alb1(Y ) in such a way that the obvious
diagram commutes.∗

2. Problem IV.3.3, IV.5.1: If the (smooth) curve C ⊂ P
n is a complete

intersection of genus ≥ 2, then the canonical divisor of C is very ample,
and thus in particular a hyperelliptic curve of genus > 1 is never a
complete intersection in P

n.

3. Problem IV.3.4

4. Problem IV.5.3

5. In class, I gave Atiyah’s classification of vector bundles on genus 1
curves, in particular showing that a simple vector bundle is determined
by its rank and determinant. Let f : C ′ → C be an étale cover of
degree r with g(C) = 1 (with C ′ smooth and geometrically connected),
and let L be a line bundle on C ′ of degree d prime to r. Show that
f∗L is a simple vector bundle on C of rank r and degree d, and that
(over an algebraically closed field) every such vector bundle arises in
this way. (Hint: Show that f is Galois and cyclic, and use this to
determine f∗f∗L.)

∗In fact, the Albanese map of a smooth variety is a birational invariant!
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