
PROOF OF FORMULA 3.541.3

∫ ∞
−∞

e−µx
sinhµx

sinhβx
dx =

π

2β
tan

(
πµ

β

)

The change of variables t = βx shows that the integral is equivalent to∫ ∞
−∞

e−at
sinh at

sinh t
dt =

π

2
tanπa.

In order to prove this, let y = ln t so that∫ ∞
−∞

e−at
sinh at

sinh t
dt =

∫ ∞
0

1− y−2a

y2 − 1
dy.

The change of variables s = y2 gives∫ ∞
−∞

e−at
sinh at

sinh t
dt =

∫ ∞
0

s−1/2 − s−a−1/2

s− 1
ds.

The value is now obtained from entry 3.222.2 that states∫ ∞
0

xµ−1 dx

x+ c
=
πcµ−1

sinπµ
for c > 0

and ∫ ∞
0

xµ−1 dx

x+ c
= −π cot(πµ)(−c)µ−1 for c < 0.
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http://www.math.tulane.edu/~vhm/FORM-PROOFS_html/3.222.2.proof.pdf

