344 5 Residue Theory

13. (a) Use the method of Example 5.5.4 and the contour in Figure 5.51 to establish the identity
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(b) Use a suitable change of variables to derive the identity
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(c) Use (b) to show that for —1 <w < 1
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(d) Use a suitable change of variables to show that
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(e) Conclude that
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Note that the integral is convergent so there is no need to use the principal value.
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14. Use the contour in Figure 5.52 to establish the identity

/‘°° dx _
a2 —1 2

In Exercises 15-20, derive the identities.
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21. Integral of the Gaussian with complex parameters. We show that, for o and 8 complex
numbers with Re ot > 0,



