
Problem Set 1

due Monday Sept. 14

(1) Prove another part of Proposition I.A.2.1.
(2) Complete the proof of Theorem I.A.3.2 by doing the case D = d + 1.

[Hint: use that [a] ∈ V (f1, . . . , fd) if and only if `a ⊂ X OR `a ∩X =
(d+ 1)p.]

(3) Give an alternate proof of Theorem I.A.3.2 (without the re�ned inter-
section product) in the case 2 ≤ D ≤ d, using three P2's for the rational
equivalence in Pd+1. [Hint: aim at proving (D − 1)(p− q) ≡

rat

0.]

(4) Write out the commutative diagrams that must be satis�ed by m :
G × G → G, id : ∗ → G, and inv : G → G (∗ = Spec(k)) in (I.B.2.1).
[Hint: one for inv, one for id, both involving µ, and one to express the
associative property of µ.]

(5) Show that the MT group of a direct sum of HS is contained in the
product of the MT groups, and projects onto each one. [Hint: use the
de�nition of MTG.]

(6) (a) Prove Lemmas I.B.3.2 and I.B.3.3.
(b) Use them (and Theorem I.B.3.1) to prove the Hodge Conjecture for
an arbitrary product of elliptic curves. [Hint: �rst reduce to showing
the nondegeneracy of a product of non-isomoprhic elliptic curves.]

In case you look at other notes, note that what is called the Mumford-Tate
group in these notes is usually called the special M-T or Hodge group in the
literature. (The M-T group in that literature is the Q-closure of [the image
of] ϕ̃, not ϕ, so [except for weight 0 HS] has roughly speaking an �additional
Gm�.)
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