MATH 5321 Exam I April 7, 2005
Take Home
Due April 15

Answer the problems on separate paper. Y ou do not need to rewrite the problem statements on your answer
sheets. Work carefully. Do your own work. Show all relevant supporting steps!

1 Computetheresdueat z= 0 for each of the following functions:
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2. Compute the vaue of each of the following integrals using the Residue Theorem:
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3. Using either the Argument Principle or Rouche' s Theorem determine how many solutions
7'+ 7% =222 - 27- Ahasinthefirgt quadrant.

4, Let fT A (B(O,r)). Supposethaton B(0,r) that Re f(z) < A. If f(0) =0, thenshow
that for z1 B(O,r) that |f(z)|£illzll.
r-|z
5. Let D denote the open unit disk (centered a 0) and let UHP denote the upper half-plane. Let
F={fT A (D):f:D® UHP, f (0) = 2i} . Findthevdueof a = rnan| f €0)|.

6.  Supposethat uisharmoniconC andthat foreach zI C that u(z)> - 2. Provethat uiscondant.

7. Let G bearegion. Let U, Vhbeharmonicon G.
a Provethat if U , Vare harmonic conjugates, then the product uv isagan harmonic on G.
b. Give an example to show that U , V are not harmonic conjugates, then the product uv need not be
harmonic on G.

8. Let G bearegion. Wesaythat ul C (G,R) issubhamonicon G if foreach al Gthat
1 % - - . .
u(@) £ — Qu(a+re®) dq for r sufficiently smal. Provethat if uissusharmonic on G, then u
-p
satisfiesthe Maximum Principle (Ver. #1) on G, i.e, if thereexists al G suchthat u(a) 2 u(z) for al

zl G, thenuiscongtanton G.

0. Prove Dini’s Theorem (Problem 6 on page 150).



