
PROOF OF FORMULA 3.411.24

∫ ∞
−∞

xeµx dx

eνx − 1
=

(
π

ν sin πµ
ν

)2

Entry 3.313.1 states that∫ ∞
−∞

e−µx dx

1 − e−x
= π cotπµ.

The change of variables x = νt gives∫ ∞
−∞

e(1−µ)νt dt

eνt − 1
=
π

ν
cotπµ.

This can be written as ∫ ∞
−∞

eµt dt

eνt − 1
= −π

ν
cot

πµ

ν
.

The result follows by differentiating with respect to the parameter µ.
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