




Complex Analysis Qualifying Exam – Spring 2016

Please answer the following problems. Explain your argument carefully – if you refer to a
well-known theorem from class, please state the theorem precisely and explain why it
applies.
Notation: D = open unit disk, C⇤ = C � {0}, H = upper half plane.

1) Find a holomorphic function f on C⇤ such that

• f is a pointwise limit of polynomial functions, but

• f is not a uniform limit of polynomial functions (that is, there is no sequence
of polynomials that converges to f uniformly on compact subsets of C⇤).

Prove both assertions for your choice of f .

2) Find a biholomorphism between H and the region

U = {z 2 C ||z � 1| < 1, |z � i| < 1} .

It is enough to write down explicitly functions whose composition yields a
biholomorphism from H to U or from U to H.

3) Let U ( C be a simply connected region. For any point a 2 U , the Green function
of U
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where }(z) is the Weierstrass }-function
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Justify carefully any techniques you use.


