
PROOF OF FORMULA 4.235.4

∫ 1

0

xm−1 + xn−m−1

1− xn
lnx dx = − π2

n2 sin2(πm/n)

Start with∫ 1

0

xm−1 + xn−m−1

1− xn
lnx dx =

∫ 1

0

xm−1

1− xn
lnx dx+

∫ 1

0

xn−m−1

1− xn
lnx dx.

Entry 4.254.1 gives ∫ 1

0

xp−1 lnx

1− xq
dx = − 1

q2
ψ′
(
p

q

)
.

Therefore ∫ 1

0

xm−1 + xn−m−1

1− xn
lnx dx = − 1

n2

[
ψ′
(m
n

)
+ ψ′

(
1− m

n

)]
.

The result follows from the relation

ψ′(a) + ψ′(1− a) =
π2

sin2 πz
.
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