
FORMULA 3.311.5

∫
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0

1 − eνx
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− 1

dx = ψ(ν) + γ + π cot(πν)

Let t = e−x to obtain
∫
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dt.

The integral representation

ψ(a) = −

∫
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0

(

1

lnx
+
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1 − x

)

dx,

is given as 8.361.4.

Then
∫

1

0

xµ−1
− xν−1

1 − x
dx = −

∫
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(

1
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dx +

∫
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1
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gives
∫

1

0

xµ−1
− xν−1

1 − x
dx = ψ(ν) − ψ(µ).

Take µ = 1 and replace ν by 1 − ν to get
∫

1

0

1 − x−ν

1 − x
dx = ψ(1 − ν) − ψ(1).

The result follows from ψ(1 − ν) = ψ(ν) + π cot(πν) and ψ(1) = −Γ′(1) = −γ.
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