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[bookmark: main-content][bookmark: instructions]Instructions
No aids.
Do all questions.
Questions will be weighted equally.
[bookmark: problems]Problems
1. Let  be a metric space and  a convergent sequence in  with limit . Prove that the set  is compact.
1. Let  be a positive integer and . Prove that

· where the circle  is oriented counterclockwise.
1. Suppose that  is an entire function such that  for  sufficiently large. ( is a constant). What can you conclude about the form of ? Give a proof. (Hint: Cauchy integral formula).
1. Evaluate  via residues, where . Justify every step.
1. 
0. Is the following a Banach space (with respect to a suitable norm)?

· Justify your answer.
0. Suppose  is continuous, and such that  for all . Prove that .
1. 
0. What is the dual of ? Give a proof.
0. Exhibit an element of the dual of  that is not in .
1. 
0. Show that if , then  for all .
0. Produce a function  such that  only when .
1. Suppose that  and  is a finite Borel measure on . Let . Prove the following integration by parts formula:

· (Hint: Fubini’s theorem.)
1. Find a measure , singular with respect to Lebesgue measure, such that  for every non-empty interval .
1. Prove that there is no one-to-one conformal map of the punctured disc  onto the annulus .
