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Exercise 1. In your favourite language or computer algebra system, write a programme
that takes as input an element τ ∈ H and outputs its representative under Γ = Sl2(Z) in
the standard fundamental domain. What is the representative of 1+2i

100 ? Of 1+2i
1000 ? How

many reduction steps does it take to bring them into the fundamental domain?

Exercise 2. Show that the following two assertions are equivalent for a lattice L = Z+τZ
and α ∈ C\Z:

1. αL ⊆ L

2. L = 1
A
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√
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)
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is a proper fractional ideal of an imaginary quadratic order

O =
(

1, D+
√
D

2

)
Z

and α ∈ O.

Exercise 3. 1. Write a program in your favourite computer algebra system that upon
input of a negative discriminant D outputs a list of the reduced binary quadratic
forms [A,B.C] of discriminant D.

What are the class numbers hD of D = −(10n + 8) for n = 2, 3, 4, . . .? Does the
growth of the class numbers correspond to the theoretical predictions?

2. For each of the discriminants D of (a), determine the corresponding fundamental
discriminant ∆ and its class number. Verify that the result is consistent with
Kronecker’s class number formula.

3. For the same discriminants, compute the required (logarithmic) precisions as pD =
π
√
|D|
∑ 1

A . How does pD
hD

grow?

Exercise 4. Programme the floating point algorithm for class polynomials. What is the
class polynomial H−71 for D = −71?

Exercise 5. Class invariants

1. Factor H−71(Y
3), and let g be the factor of lowest degree. What do you deduce

from the result? How large is the largest coefficient of g compared to that of H−71?

2. Now factor g
(
Z24−16

Z8

)
. What do you observe?


