
PROOF OF FORMULA 3.527.6

∫ ∞
0

xµ−1 sinh ax

cosh2 ax
dx =

2Γ(µ)

aµ

∞∑
k=0

(−1)k

(2k + 1)µ−1

Let t = ax and write the integral as∫ ∞
0

xµ−1 sinh ax

cosh2 ax
dx =

2

aµ

∫ ∞
0

tµ−1
(
et − e−t

)
e−2t

dt

(1 + e−2t)2
.

Expand the integrand in a power series and separate the terms et and e−t to obtain∫ ∞
0

xµ−1 sinh ax

cosh2 ax
dx =

2

aµ

∞∑
k=0

(−1)k(k + 1)

∫ ∞
0

tµ−1e−(2k+1)t dt

− 2

aµ

∞∑
k=0

(−1)k(k + 1)

∫ ∞
0

tµ−1e−(2k+3)t dt.

Scale the exponents (2k + 1)t and (2k + 3)t and shift the second sum to produce∫ ∞
0

xµ−1 sinh ax

cosh2 ax
dx =

2Γ(µ)

aµ

[
1 +

∞∑
k=1

(−1)k(k + 1)

(2k + 1)µ
−
∞∑
k=1

(−1)k+1k

(2k + 1)µ

]
This simplifies to give the result.
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