
PROOF OF FORMULA 3.411.22
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erx − q
=

Γ(p)

qrp
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qk

kp

Expand the integrand as

1

erx − q
= e−rx

∞∑
j=0

qje−rxj ,

and integrate to produce∫ ∞
0

xp−1 dx

erx − q
=
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qj
∫ ∞
0

xp−1e−(j+1)rx dx.

The change of variables t = (j + 1)rx gives∫ ∞
0

xp−1 dx

erx − q
=
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(j + 1)prp

∫ ∞
0

tp−1e−t dt.

The last integral is recognized as Γ(p).
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