
PROOF OF FORMULA 4.335.1

∫

∞

0

e−µx ln2 xdx =
1

µ

(

π2

6
+ (γ + lnµ)2

)

Start with
∫

∞

0

xae−µx dx = µ−(a+1)Γ(a+ 1)

and differentiate twice with respect to a to produce
∫

∞

0

xae−µx ln2 xdx = µ−(a+1)Γ(a+ 1)
[

(− lnµ+ ψ(a+ 1))2 + ψ′(a+ 1)
]

.

The result follows by choosing a = 0 and using the values

ψ(1) = −γ and ψ′(1) = π2/6.
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