Complex Analysis HOMEWORK IX Due on APR 20 2018

1. Prove > 7 2" does NOT converge uniformly on the domain 0 < |z| < 1.
2. Show that the function defined by
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fy=9, o E70
9 (Z = 0)
is entire.

3. Find the Taylor series expansion for f(z) = ﬁ at zp = 0 by differentiating

the Taylor series expansion = > > 2" (|z| < 1)

4. m is a positive integer. Prove that if f is analytic at zo and f(z9) = f'(20) =
... = fM (%) = 0, then the function
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is analytic at 2.

5. Find the Laurent series expansion of

in the domain 1 < |z| < 2

6. f(z) = =5

(i). Find the Laurent series expansion of f(z) in the domain 0 < |z| < 1
(ii). Find the Laurent series expansion of f(z) in the domain 1 < |z| < 0o
(iii). Find the Laurent series expansion of f(z) in the domain 0 < |z — 1| < 1
(

(
iv). Find the Laurent series expansion of f(z) in the domain 1 < |z — 1] < 00



