
PROOF OF FORMULA 3.419.5

∫ ∞
−∞

x4 dx

(β + ex)(1− e−x)
=

(
π2 + ln2 β

) (
7π2 + 3 ln2 β

)
lnβ

15(β + 1)

In Part 1, it has been shown that

hn(a) =

∫ ∞
0

lnn−1 t dt

(t− 1)(t+ a)

is given by

n(1 + a)hn(a) = (−1)nn! [1 + (−1)n] ζ(n)

+
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n
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)(
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2j lnn−2j a.

The change of variables t = e−x shows that

hn(a) =

∫ ∞
−∞

xn−1 dx

(1− e−x)(a+ e−x)
.

The present entry corresponds to the value n = 5.
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