
PROOF OF FORMULA 3.411.3

∫
∞

0

xν−1 dx

eax + 1
=

1 − 21−ν

aν
Γ(ν)ζ(ν)

Let t = ax to obtain ∫
∞

0

xν−1 dx

eax + 1
= a−ν

∫
∞

0

tν−1 dt

et + 1
.

Integrate the expansion

1

et + 1
=

e−t

e−t + 1
=

∞∑
k=0

(−1)ke−(k+1)t,

and let s = (1 + k)t to produce∫
∞

0

xν−1 dx

eax + 1
= a−ν

∞∑
k=0

(−1)k

(k + 1)ν

∫
∞

0

sν−1e−s.

The integral is Γ(ν) and
∞∑

k=0

(−1)k

(k + 1)ν
= (1 − 21−ν)ζ(ν),

gives the result.
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