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EXAMPLE 2. An integral that will play an important role in Chapter 
6 (Gamma function) is 

--dx=--
loo eax 71" 

_00 1 + e"' sin 7ra' 
O<a<l. 

To prove this formula, let f(z) = eaz /(1 + ez), and consider the con­
tour consisting of a rectangle in the upper half-plane with a side lying 





2. The residue formula 81 
the orientation from right to left) is 

Finally, if AR = { R + it : 0 :'.S t '.S 21r} denotes the vertical side on theright, then 
f < 

e 
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and since a< 1, this integral tends to Oas R ---too. Similarly, the integral over the vertical segment on the left goes to 0, since it can be bounded by ce-aR and a > 0. Therefore, in the limit as R tends to infinity, the identity (3) yields 

from which we deduce 
I -e27l'ia I = -21riea1l'i ' 

ea7l'i I= -21ri 
2 . 1-e 7l'W 21ri 

. 'sm 1ra 
and the computation is complete. 
EXAMPLE 3. Now we calculate another Fourier transform, namely 
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