
PROOF OF FORMULA 3.411.31

∫
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The change of variables t = e−px gives
∫

∞

0

x
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∫ 1

0

tq/p−1 + t−q/p

1 − t
ln t dt.

Entry 3.231.5 states that
∫ 1

0

ta − tb

1 − t
dt = ψ(1 + b) − ψ(1 + a).

Differentiating with respect to a gives
∫ 1

0

ta ln t

1 − t
dt = −ψ′(1 + a).

Therefore
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.

The result follows from the identity

ψ(1 − z) − ψ(z) = π cotπz

that yields
ψ′(1 − z) + ψ′(z) = π2 cosec2πz

obtained by differentiation.
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