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A function analytic in an annulus can be represented by a Laurent series.
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Special case: a function analytic ina disk™can be represented by a Taylor
series.
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Residues revisited
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Riemann's theorem on removable singularities

If f is analytic in a punctured disk and bounded, then the singularity at the puncture is a
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August 2015 qualifying examination

4. When n 1s an integer, the Bessel function J,(z) can be defined to be the coefficient of 7" in
the Laurent series about the origin of

oo 32(-1)

(series with respect to the variable r). Use this definition to show that J_ (z) = (—=1)"J,(2).

January 2015 qualifying examination

2. There is a holomorphic function f such that f(z)e/® = z for every z in a neighborhood
of the origin. Find the first three nonzero terms in the Maclaurin series of f.

2 =
3. Prove that L/ e % 4p = z l :
2z f, — (n!2n)2
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