
PROOF OF FORMULA 3.551.9

∫

∞

0

e−bx tanhx
dx

x
= ln

b

4
+ 2 ln

(

Γ(b/4)

Γ(b/4 + 1/2)

)

Write the integral as
∫

∞

0

e−bx tanhx
dx

x
=

∫

∞

0

e−bx(1 − e−2x)

1 + e−2x

dx

x
.

The change of variables t = 2x gives
∫

∞

0

e−bx tanhx
dx

x
=

∫

∞

0

e−bt/2
− e−(b/2+1)t

1 + e−t

dt

t
.

Entry 3.411.28 states that
∫

∞

0

e−νx
− e−µx

e−x + 1

dx

x
= ln

(

Γ
(

ν
2

)

Γ
(

µ+1
2

)

Γ
(

µ
2

)

Γ
(

ν+1
2

)

)

.

Therefore
∫

∞

0

e−bx tanhx
dx

x
= ln

(

Γ
(

b
4

)

Γ
(

b
4 + 1

)

Γ
(

b
4 + 1

2

)

Γ
(

b
4 + 1

2

)

)

.

This reduces to the stated answer.
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