Solution to the last problem

Zeling Ma
February 4, 2025

For any z,—k —1 < Rez < —k
oo tk
I'(z) = / =1 <e_t —14t—t (_l)ka') dt.
O .

Solution. Let I(z) = [J* 77! (e’t —1+t—--+ (—1)’““%) dt, where k is the integer s.t. —k—1 <z < —k,

r = Rez.
For z < —1, note that x + k < 0 and x + k£ 4+ 1 > 0, then by partial integration,
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For —1 <z <0,
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I(z) = /Oootz—l(e—t —1ydt

It follows that I(z) = I'(z) for —1 < z < 0. The equation for x < —1 implies that I(z) =T'(z) for x < —1. As
a result, for any z,—k — 1 < Rez < —k

00 k
I'(z) = / =1 (e_t —14t—-+ (—1)’”%) dt. [ |
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