
PROOF OF FORMULA 3.458.2
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Define

f(b) =

∫
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0

tb dt

(a+ t)ν+1
,

and observe that

f ′(b) =

∫
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.

The change of variables t = ex gives
∫
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xex dx
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=
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ln t dt
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,

so that the requested integral is f ′(0).
Observe next that

f(b) = ab−ν

∫

∞

0

sb ds

(1 + s)ν+1
= ab−νB(b+ 1, ν − b) = ab−ν

Γ(b+ 1)Γ(ν − b)
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.

Logarithmic differentiation gives

f ′(b) = [ln a+ ψ(b + 1) − ψ(ν − b)]f(b).

Therefore

f ′(0) =
ln a− γ − ψ(ν)

νaν
,

as claimed.
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