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For the generalized Dedekind sums sij(p, q) defined in
association with the xiyj-coefficient of the Todd power series
of the lattice cone in R2 generated by (1, 0) and (p, q), we
associate an exponential sum. We obtain this exponential
sum using the cocycle property of the Todd series of 2d
cones and the nonsingular cone decomposition along with
the continued fraction of q/p. Its Weil bound is given for the
modulus q applying the purity theorem of the cohomology of
the related Q̄�-sheaf due to Denef and Loeser. The Weil type
bound of Denef and Loeser fulfills the Weyl equidistribution
criterion for R(i, j)qi+j−2sij(p, q). As a special case, we
recover the equidistribution result of the classical Dedekind
sums multiplied by 12 not using the modular weight of the
Dedekind η(τ).
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1. Introduction

Classical Dedekind sums s(p, q) are defined for relatively prime integers p, q by

s(p, q) =
q∑

k=1

((
k

q

))((
kp

q

))

where ((x)) denotes the value of the 1st periodic Bernoulli function at x:

((x)) = B̄1(x) :=
{
x− [x] − 1

2 for x /∈ Z,

0 for x ∈ Z.

This appears important in describing the change of the Dedekind eta function

η(τ) = e2πiτ/24
∞∏

n=1

(
1 − e2πinτ), τ ∈ h,

under modular transformations. η(τ) is a 24th root of the modular discriminant

Δ(τ) = (12π)12η24(τ)

up to some constant.
Due to the modularity after 24th power, under modular transformation τ �→ Aτ , for

A =
(
a b
c d

)
∈ SL2(Z), its logarithm satisfies the following formula due to Dedekind:

log η
(
aτ + b

cτ + d

)
= log η(τ) + 1

4 log
(
−(cτ + d)2

)
+ πiφ(A) (1)
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