
Solution (#1570) By definition for a > 0 we have

Γ(a) =

�
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ta−1e−t dt.

So if we differentiate under the integral sign we see

Γ′(a) =
d

da
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ta−1e−t ln tdt

as the derivative of kx = ex ln k with respect to x is kx ln k. Hence

Γ′(1) =
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e−t ln tdt

and as Γ(1) = 1 and using #1569(iii) we have
�
∞

0

e−t ln tdt =
Γ′(1)

Γ(1)
= ψ(1) = H0 − γ = −γ.

For the second integral we set x = − ln t to find

−γ =
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e−x lnxdx =
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eln t ln(− ln t)
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t
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0

ln(− ln t) dt.


