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Then
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.

The integral over Cn can be estimated using a substitution z = Reiθ for θ0 ≤ θ ≤ 2π−θ0:

∣∣∣∣
1

2πi

∫

Cn

(1− z)−α
zn+1

dz

∣∣∣∣ ≤
C

2π

∫ 2π−θ

θ0

R

Rn+1
dθ = O(R−n) = o(1).

To compute the integral over the Hankel contour, we use H∗n with the substitution
z = 1 + t

n ,
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where

H∗n = H+∗ ∪H−∗ ∪H0∗

H+∗ = {t = w + i
∣∣ w ≥ 0}

H−∗ = {t = w − i
∣∣ w ≥ 0}

H0∗ =
{
t = −etiφ

∣∣ −π
2
≤ φ ≤ π

2

}
.


