MATH 5321 Exam| February 14, 2005
Take Home
Due: February 21

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. (6 pt9) Give an example of aregion G suchthat: (i) G issarlikewith respectto O and (i) there does not
exigapoint al Osuchthat G isgarlike with respect to a

2. (15 pts) On page 88, it isshown that “~” is an equivaence relation. Give examples of open sets G such that

€) for G the number of equivaence classes under “~” isexactly 1
(b) for G the number of equivaence classes under “~” isexactly 2
(©) for G there are an infinite number of equivaence classes under

+ 2
3. (30 pts) Find the Laurent series expansionfor f(z) = 8—2
Z-72°- 2z

(@ ann(0;1,2); (b)ann(1,0;1) ; (c) ann(1;1,2) ;

() ann(i;+/2,+/5); (@ ann(i;~/5,¥)

4. (30 pts) Identify each of theisolated Sngularities for each of the following functions. Determine whether the
sngularities are removable Sngularities, poles or essentid sngularities. If the singularity is
removable, determine what vaue the function should be assgned at the Sngularity to andyticaly
extend the function at the singularity. If the sngularity is apole, determine the order of the pole and,
if the poleoccursat z=0, then determmethesngular pa1 of thefunctlon at 0. Hthe-sngdtertyts

2 +1 log(1+ 2)
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5. (14 pt9) Each of thefollowing functionshasapole a z= 0. Determine the order of the poleat z= 0 and the
determine the residue of the functiona z= 0.

Z2sin(22°) 0 f(2)= (zsin(2))®

@ 2= sz 1 (- cos(Z))’

6. (6 pts) Find dl possblevauesof |(g) = c‘)%where g isany smple (non-sdif intersecting)
-Z
g

rectifiable curvein C \{- 2,2} connectingOto 1.



