
PROOF OF FORMULA 3.552.3

∫

∞

0

xµ−1e−x

coshx
dx =

{

21−µ(1 − 21−µ)Γ(µ)ζ(µ) µ 6= 1

ln 2 µ = 1

Assume first µ 6= 1. Write the integral as
∫

∞

0

xµ−1e−x

coshx
dx = 2

∫

∞

0

xµ−1e−2x dx

1 + e−2x
.

The change of variables t = 2x gives
∫

∞

0

xµ−1e−x

coshx
dx =

1

2µ−1

∫

∞

0

tµ−1 dt

et + 1
.

The entry 9.513.1 states that

ζ(z) =
1

(1 − 21−z)Γ(z)

∫

∞

0

tz−1 dt

et + 1

completes the evaluation.
In the case µ = 1 we have

∫

∞

0

e−x dx

coshx
= 2

∫

∞

0

e−x dx

ex + e−x
.

The change of variables t = e−x gives
∫

∞

0

e−x dx

coshx
= 2

∫

1

0

t dt

t2 + 1
.

This evaluates as ln 2 directly.
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