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(Simple integral) Compute
∫ 1

0
xk−1
ln x dx

Proof. Define a function f : R → R ∪ {±∞} by f(k) =
∫ 1

0
xk−1
ln x dx. Since

f(0) = 0 < ∞ and the integral support [0, 1] is compact, f(k) is finite and

differentiable near 0. In this neighborhood, and k > −1, f ′(k) =
∫ 1

0
xkdx = 1

k+1 .
This implies that for k > −1, f(k) is finite and∫ 1

0

xk − 1

lnx
dx = ln(k + 1) for k > −1

For k < −1, use limk→−1+ f(k) = −∞. Clearly f(k) is decreasing since xk

is decreasing for x ∈ [0, 1]. Therefore,∫ 1

0

xk − 1

lnx
dx = −∞ for k ≤ −1
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