Qualifying Exam. Complex Analysis. Spring 2019

Problem 1. Does there exists a function f holomorphic in the unit disk and
such that
f(272n) — 272n and f(27(2n71)) — _27(2n71)

for all positive integers n?



Problem 2. Let f be a holomorphic function that maps the unit disc into
itself. Suppose that w € D and f(w) = 0. Prove that

, 1
|f'(w)] < 1——|w|2



Problem 3. Does there exist an entire function f such that

Re f(z) = (Imz2)*, z¢€C?



Problem 4. Evaluate the integral
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where C' is the unit circle oriented counter clockwise.



Problem 5. Evaluate the integral
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