
PROOF OF FORMULA 3.333.2

∫ ∞
−∞

e−sx dx

exp(e−x) + 1
=


(1− 21−s)Γ(s)ζ(s) if s 6= 1

ln 2 if s = 1

Let t = e−x. Then ∫ ∞
−∞

e−sx dx

exp(e−x) + 1
=

∫ ∞
0

ts−1 dt

et + 1
.

For s 6= 1 the value is computed in formula 3.411.3. For s = 1, the change of
variables y = et + 1 gives ∫ ∞

0

dt

et + 1
=

∫ ∞
2

dy

y(y − 1)
.

The partial fraction decomposition

1

y(y − 1)
=

1

y − 1
− 1

y

gives the result.
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http://www.math.tulane.edu/~vhm/FORM-PROOFS_html/3.411.3.proof.pdf

