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If a # 1, we have that
1 ! 1 1
(22 +1)(22 +a?) a2—1|22+1 22+a2]’

and the integral is then CESIE If a = 1, the integral is 7.

If @ > 0, we have
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Using integration by parts, the integral becomes
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. Denote the value of these integrals by I,, for n > 0. Integration by parts yields the recursion

I, =n-1I,_1, so we conclude that I,, = n!.

If w = 0, then the integral is 1. Otherwise, integration by parts yields
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Similarly, this integral is 7%.

Note that e=*~%?% = ¢~%(cos(wx) — isin(wz)). Thus, the value of the integral is
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Breaking up the integration domain into (—o0,0) and (0,00) and then substituting x — —z into
the first integral, yields a value of —2
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We have that
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so the desired integral has a value of /7.



