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1. By integrating the function
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around the unit circle and applying the residue theorem, evaluate
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where a is real, ¢ > 1, and n is a non-negative integer.

2. Obtain the same result using Cauchy’s integral formula instead of the residue theorem.

Solution Parametrise the integration by z = ¢ with 6 € [0, 27). The integral becomes
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Therefore,
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