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We prove an evaluation theorem for the double L-values of Euler-Zagier type

L(χ,ψ
a,b ) =

∑
0<m<n

χ(m)ψ(n − m)

manb
,

where χ, ψ are non-principle Dirichlet characters, and a, b ∈ Z+. Specifically, we show that when χψ(−1) = (−1)a+b−1,

then L(χ, ψ; a, b) is a K-linear combination of products of classical L-function values, where K is an appropriate cyclotomic

field.

The proof involves applying the operator

I(f)(z) =

∫
[0,z]

f(τ) dτ

to products of functions of the form

H(ξ, τ) =
∞∑

n=1

ξ(n)e(nτ),

where e(x) = e2πix, and ω is a Dirichlet character. The method produces some interesting formulas; e.g., when a = b = 1,

χ(−1) = 1, ψ(−1) = −1, the resulting evaluation involves a term

− 1

2πi
L(χψ, 3),

which has not arisen via other evaluation techniques (such as shuffle products and partial fractions). (Received December

1, 2004)
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