The Formulas
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1  The integral W

Let 71,72 be non-negative integers and put n = n(ry,r2) = r1 + 2re. Let a > 0 and define

Wi (a) = /ur1+1ur1+2 C Upy g durdug - dtgy 4,

where the integral is taken over the region defined by the inequalities u; > 0 and Zi?”z u; < a.

Compute this in three steps:

1. Wy po(a) = a™ - Wy, 1, (1) (where n = n(r1,72)).

2. If r1 > 0, then
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(b) and since (change of variables 1 — u = v)
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we get
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and therefore:
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2 The volume of &£(a)

Here we are working in R™ x C™ ~ R" and define

=7

J=r2
E(a) :={(zi,2) ER™ x C™ | Y fa| + 2 |zl <al.

i=1 j=1
Then
1. if we put
ET(a) = {(wi,2;) € E(a) | ;> 0(i =1,2,...,7m1)}
we have:
vol(E(a)) = 2" -vol(E1(a))

2. and if we make the change of variables {x;; z;} to {u1,ua, ..., Up 4r0; Ori 41, Or 142, - O o }

where u; = x; for i = 1,2,...,7r1 and 22 = up 40,4+ for j =1,2,...,7r9, we get that

vol(E(a)) = 2472 (2m)"2 Wy, ro(a)
and so:
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3 Catching integral points of small “funny norm”

Let K, Ok, di be what you think they are', with n = r{ + 2ry and let I C Ok be a nonzero ideal,
so that the volume of the lattice I C O C R™ x C" is

1
vol(I) = 2 "NIdZ.

Then by Blichfeldt we have a lattice point o € I such that

> loi@)| <a
i=1
if the volume of £(a) is > 2™ - vol(I).

Defining, then, the number a by the equality:
vol(€(a)) = 2" - vol(I)

we get:
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77
as a defining equation for a.

Since

we have that:

and therefore

Theorem 1 1. There is a point o € I of norm
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2. Any ideal class of K has an ideal of norm
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3. The absolute value of the discriminant of K is
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