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1. Let Xτ = Cg/Λτ be an abelian variety with Λτ = τZg ⊕ ∆Zg, where τ ∈ Hg and
∆ = diag(d1, . . . , dg) has integer entries dj > 0 such that dj |dj+1. For each a, b ∈ Rg,

we consider the Riemann theta function ϑ

[
a
b

]
(·, τ) : Cg −→ C defined by

ϑ

[
a
b

]
(z, τ) :=

∑
m∈Zg

exp iπ(t(m+ a)τ(m+ a) + 2 t(m+ a)(z + b)).

a) Check that ϑ

[
a
0

]
(·, τ) is a theta function for Λτ for a ∈ ∆−1Zg.

b) Express the automorphy factor of ϑ

[
a
0

]
(·, τ) in terms of the following data:

ω(τp+ q, τp′ + q′) = tp′q − tq′p,

H(z, z′) = tz̄(Imτ)z,

(H −B)(τp+ ∆q) = −2i tpz,

α(τp+ ∆q) = (−1)
tp∆q,

` = 0

Deduce that ϑ

[
a
0

]
(·, τ) is associated with the line bundle Lτ := L(H,α) over

Xτ [Hint : See Remark 6.5 from Debarre’s book]

c) Show that if d1 ≥ 2, then for every z and τ there exists a ∈ ∆−1Zg such that

ϑ

[
a
0

]
(z, τ) 6= 0. [Hint: Use Lefschetz’s Theorem]

Let m be an integer dividing d1. Define αm(τp+ ∆q) := (−1)
1
m

tp∆q for p, q ∈ Zg.

d) Show that the pair ( 1
mH,αm) is the type of a line bundle Mτ over Xτ such that

M⊗mτ = Lτ .

e) Prove that the z 7→ ϑ

[
a
0

] (
z
m ,

τ
m

)
are theta functions associated with Mτ for

a ∈ m∆−1Zg/Zg.

Please turn over!



2. Let r be an integer. Find an invertible matrix with coefficients independent of z and
τ which transforms the r2g functions

ϑ

[
a
0

]
(rz, τ), a ∈ 1

r2
Z
g/Zg

into the r2g functions

ϑ

[
a
b

]
(r2z, r2τ), a, b ∈ 1

r2
Z
g/Zg.

3. Let G be a finite subgroup of GLn(C).

a) Find an example in which G is not generated by pseudoreflections, and show that
G\Cn is singular.

b) Find an interesting example in which G is generated by pseudoreflections, and
show that G\Cn is not singular.

c) What happens if n = 1?


