


COMPLEX ANALYSIS QUALIFYING EXAM

Write your answers on the test pages. Show all your work and explain all your
reasoning. You may use any standard result, as long as you state clearly what result
you are using (including its hypotheses). Exception: you may not use a result which
is the same as the problem you are being asked to do. Each problem has a noted
value, in total 40 points.
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1. (10 points) Prove that there is no function f such that f is analytic on the
punctured unit disk D \ {0} and that f 0 has a simple pole at 0.
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2. (10 points) Evaluate the integral
Z 1

�1

x2dx

(1 + x2)2
.
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3. (10 points) Let f be an entire function such that f(z + m + ni) = f(z) for all
z 2 C and all m, n 2 Z. Prove that f is constant.



5

4. (10 points) Let ! be a meromorphic one-form on the Riemann sphere, i.e.
locally ! = f(z)dz, where f is a meromorphic function of the local coordinate z
and is compatible with change of coordinates.

(a) If ! has a unique pole, prove that the residue of ! at the pole is zero.

(b) If ! has a unique zero and two poles, prove that the residue of ! at each
pole is nonzero.


