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Preliminary Examination
.Complex Analysis
2001

Tnstructions: Do all problems. Show your work in order to receive ANY credit.

Problem 1: Show that the function u(z) := log|z| has no barmenic conjugate in the domain
D =C\ {0}.

Problem 2: Evaluate
. eﬂ'z
f 3 dz.
=2 & +z

Problem 3: Suppose f is analytic in the unit disk A and F(0) = {0} = 0. Also assume that
[F(2)] <1 for all z € A. Prove that |
|2

|F(2)| < e
everywhere in A.

Problem 4: Show that all the zeroes of _
. , plz) 1= 3% — 27 + 2iz 8
lie in the annulus {1 < 2| <2}.

Problem 5: D is defified as the intersection of the sets {iz 1 <1} and {|z— %] > £} Find a
conformal map f of the region D onto the open unit disk A. Can you extend the mappmg fto
the ciosure of D7 Is it conformal on part or alI of the boundary?

Problem 6: A continucus mapping f X — Y is called proper if, for any compact set X C Y,
FHE) is compact in X. Prove that f : C — € is a polynomial if and only if it is a proper, enbire

functlon

Problem 7: Let A be the open unit disk and B be the open unit ball in 2, e

‘ B;m{(z,w);|z12~§—[w52<1}c@2.

Show that there cannot be any mon-zero holomorphic function f, defined on A, whose graph is
contained in B. (Hint: What happens when |2| ~ 17)




