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Ph.D. Qualifying Examination
Complex Analysi

. Let f{z) and g(z) be entirs analytic functions with |f{z)| < |g(z)| for all =z Show

that there iz a constant csuch that f{z) = ag{z). Justify your arguments carsfully.

. e Canchy'’s resicdue theorem to evaluate the interral

[ eer

otate Rouche'’s Theorem.  Tse 1t to find the smallest integer e such that all the
zeros of 2% 4322 — 1 lie in |2| < r Justify your answer.

Let 7: U — € be analytilc and f{z) = wiz,y) +wiz,y). Show that u, » and ue
are all harmonic. Give an exampls of an F such that 42 1s not harmonie.

Find all conformal 1somorphisims from the first quadrant of © to the open urit disk
D=JzcC:|z| <1}
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